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Jn81de Pnae. eac h in8ertlon ... - - 7!) cent8 a line. 
Ba ck PRIr(', eacll im.er,ion ••• 81.00 a line. 

The above are cbarlles per aJrate lIne-about ei�ht 
words per JiDe. 'J.1his notice shows the width of the line, 
and is set in a�ate type. l£ngravings may head adver
tisements at the same rate per a�ate line� by measure .. 
ment, as the letter press. Advertisements must be 
received at publication office 3S early &s Thursday morn .. 
ing to appear in next issue. 

STAR HACK SAW 

'lUlll YllL' ,lI'l W t 

j'titutifit �tuttitau. 
The Ori[inal Unvnlcanized Packin[. 
CALLED THE STANDARn-�� ��s

e���:c�!:fp��:'iCh 
Accept no packing as JENKINS PACKING unless 

Stamped with our h Trade Mark." 

JENKINS BROS, {IU�iiks�':�!'�B.!ion. 
21 North 6th St., Philo. 64 Dearborn St., Chlcaco. 

EI:. �. JOEl:NS' 

Asbestos Patented Roofi ng 
FX:El.E-P:El.OOF. 

This Is the perfected form of Portable ROOfing manufactured byus fortbe past 

Established 1858. 

[AUGUST 25, 1888. 

HOW TO :MAKE AN INCUBATOR.-
Full directions. illustrated with '7 fiaures. Also direc. 
tions for operating the apPHratus. Contllined in SCH:NTIFIC Aln:RIOA X SUPPJ.t M I<:NT. No. ti 1�. !'rice 10 
cents. To be had at tbis office and from an newsdealers. 

'These Hack Saws will cut Iron and Steel be 
yond all expectation. 

Iron working me�hanics everywhere must and 
will me tblem 'tIl( y do tbe work of 1I1es at onC
tenth the cost, and III one-tenth the time. One 
Patent Nickel-plated Steel frame, and one dozen 
8 inch Blades, sent by mail, prepaid, on receipt 
of $1.50. Hardware dealers will furnish them at 
at the,sameprice. All saws marked with a star, 
and boaring our name are f ully warranted. 
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and descriptive price list free by mail. 
H. W. JOHNS MFG. CO., 87 Maiden Lane, N. Y. 

Chic alro. Philadel phi a. London. 
Sole Manufacturers ofH. W.Johns'Llquid Paints, Asbestos Fire-Proof Paints, 

MILLERS FALLS C O., 
Sheatbings, Building Felts, Asbestos Steam Packings, Boiler Coverings, etc. VULCABESTON 

Piston. rod Packinlr R ings, Gasl<ets , etc. 
93 .Reade Street. New TOTl. �I\CUINISTS'SUP:-""; LATHES v ... '" f'\, P SEND 13 CENTS '/J CHUCKS ,,\0° L 

f'OR ILLUSTRATEO CATALOGUE'l./� � ..... "":::. scREWS MONTGOMERY&CO 105 FULTON ST NY J'''�'C'LL''£RSE!( 
I INVENTORS and others desirinl4' new articles manufac
ture�and introduced,address P. ():, Box 86, Cleveland, O. QU ARANTINE SYSTEM OF LOUISI

��i;:;le�g�'if�r!�l�W:D\vftt"�'il��:,�
f ,���t'i'i��£1: Steam! Steam! I 

STEEL BA.LLS. 
For A nti.Frictio n Bearings, of 
B.-st eaHt Steel . H ard e n ed, 
Gruun d, nnd Bnrl1isbed, from 
3-16 In, to 2 in. diameter. 

In quality and density of metal. 
uniformity of temper, ;tnd in ac

curacy and nicety of finish warrant
ed unequaled. 

IT Samples ana prices on applica
tion. 

Simond'lI Rol l ing-Machine Co.,Flt.hlnu·I1:, Ma ... 

SYSTEMS OF DISTRIBUTION OF 
Electricity.-A lecture by ElIbu Thomson, dellvered in 
tbe Sibley College course. Tbe series, multiple arc. ser
ies multiple and maltiple series. accumulator and indue .. 
tion 8y�tem8 described, and their advantages and disad
vantages discussed. With 18 figures. Contatned in 
Scn:NTrFl"� AMiUtlOAN SUPPLEMENT, No. ti03. Price 10 
cents. To be bad at this office. and from all newsdealers. 

TO INVE'NTORS 
AND MANUFACTURERS 

The 57th Annual Exhibition 
-OF THE-

American Institute of the City of New York 
Will O pen OCTOBER 3, 188S. 

Intendin� Exhibitors must make early application to 
aecure proper space 1,tnd clas-illea tion.. ]"�)f blanks and Information, addres���.!��:naln�:tf��:�I:�'f���city. , , 

The DUNNING BOILER 
Oldest and Best 

FOR 

Steam and Hot Water 
HEATING. 

Over 13,500 in use. 
MANUFACTURED BY 

N. Y: Central Iron Works, 
Lock Box jO, 

GENEVA,N,Y. 

THE AMERI�AI BELL TELEPH�IE ��. 
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 not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequenceb 
thereof, and liable to suit th�refor. 

'- ---E� l\ Q L AND FINE GRAY IRON ALSO STEEL �ALL � E:', CASTINGS F� �ECIAL RNS 
- -O'VLIN � fINETINNINGJAP;-N' Pl\�,:rf� 0, S L fJ( \;U,C FI NtSH1NG • NING A. , ltloMP;lEHIGH AVE & AMERICAN 5T PHILA L--"'� 

PATENTS. 
MESSRS. 14UNN & co., in connection witb tbe publi' 

aatlon of the SCIENTIFIC AAIERIC AN. continue to ex .. 
amine improvements, and to act as Solicitors uf Patents 
for Inventors. 
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preparRtlOn of Patent Drawin�s, Specifications. and the 
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on InfrIn�ements of Patents. All business intrusted to 
them is done with Rpecial care and promptness, on very 
reaaonable terms 

A pamphlet sent free of charge. on applicatIOn. con-
�':t��

n
fh��\ 

i
�1����s

n 
c��c��n1��

e
t�t!�? ��;����: 

Designs, Patents, Appeals. Rflissues. Infringements, As
Ilgnments. Rejected Cases. 1Iints on tbe Sale of Pa-
ten ... etc. ' 

R,RESERVATION OF MEAT 
Without <Jans-Egg shell metbod. 

Apply to DR. SALZER, 613 Park Ave., Baltimore, Md, 

CAMERA BELLOWS.-FULL DESCRIP-

SClF�'iT'FlC AMERICAN SUPPLEMENT, No. 62'. Price 10 
cents. T o  be had at this office and from aU newsdealers. 

WATCHMAKERS Send for REDUCED PRICE LIST of 
\VlJitcomb i.nlheM, date of July 1,1888. 
American Watch Tuol Co., Waltham, Mass. 

SHIP W A VES.- BY SIR WILLIAM 
Thomson. A lecture delivered before tbe Institution of 
Mechanical Engineers.-Definition of wave. The differ
ent kinds 01 waves. Waves produced in water by boutB 
and the wind. How the wave procession is kept up. 
Effect of a sblp's build in causing waves: With ei�ht 
figures. ContaIned in �CIENTIFIO AMERICAN SuPPL1':
M>:NT No. 61�. Price ten cents. To be bad at this otHce and from all newsdealers. 

N�'�lty H�ir rUrft���a. 
Expose an Immense Heated 

Surface. 

We build Automatic Engines from 2 to 200 H. P., 
equal to anything in market. 

A Large Lot of 2, 3, and 4·H. Engines 
With or without boilers, low Cor cash, 

B. W. PAYNE &. SONS, 
Box 15, Elmira, N. Y. 
ER IE ENGINE WORKS .w����;��i��i';,�R�/A 

STA.TIONARY-PORTABLE-AGRICULTURAL - ENG I N.E: 5 5TA! lU"' ..... >"t l - .... Ur"I. j ..... 0!..1:- -Vt:N II .... ""\- - 801 Li::::.,; f-"i;.s 

J 'ltntifi, �mtri,an 
ESTABLJSHt-:D 1S46. 

The Most Popnlar Scientific Paper In the World. 
Only 83.00 a V"ar, includ ing l'oMt alre. Weekly. 

a� l\ulllbers n. Yellr. 

Thl" w idely cir'cllln'ed and splendidly l\Iustrated 
paper Is pub,isted weekly. Every number contains slx-

tion. With 12 figures, ty means of which any amateur 
can easily make a camera bellows for himself. Cona 
tained i n  Scn;�TIFIO .AMERICAN SUPPLEMENT, No. 
62a. Price 10 cents. '1'0 be bad at tbis office and 
from aU newsdealers. 

SAWS WHnted 50.000 Sawyers SAWS a n d  Lumbermen to  

A send us tbelr full addre"" for a copyo fEm. A erson's Iar Book of �A. W�. We are first 
to introduce NATUR.AL GAS for heating and 

W
temperin� �R'Uil with wonderful effect uP-

W on improving their quality and toughness, 
enabling us to reduce prices. Address . S E1UERSUN, SMI'I'H & CO. (Ltd.), S Beaver F alls, l'a. 

Fourteen Years of Test. 
UniversalJy satisfactory. 

Send for H Our Furnace Book." 
Abram Cox Stove Co., 

, teen pages of useful infolmation and a large number of 
original engravings of new invent10ns und discoveries, 
representing Engineering Works, Steam l\lnchinery, 
New Inventions. Novelties in Mechanics, Manufllctures. 
Chemlstry,l£lectricity, Te' egraphy, Photograpby, Archl
te{:ture� A griculture. Horticulture, NuturalDis{,ory, etc. 
Complete List of Patents eacb week. MANUFACTURERS, 

Philadelphia and Chicago, 

Ne� Cas Eng�ne 
, The BaldWin" 
Exhibited at the late American InsUtute Fair, NWJ York. 
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cheap power is required. Manu-

01;j.& Dro"th.ers d:) CO. 
Elevators and Hoisting Machinery, 

3S PAltli.ltOW, NEW YORK. 

S cientific B� Catalogue THE CUSHMAN KEY DRILL CHUCK. 
This is an improvement over 

al l other chucks of its class 
and is fully guaranteed. 

llECENTLY PUBLISHED. 
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mailed tree to any address on application. 
lllU�N & CO., Publisbers ScientifiC American. 

361 B"o adway, l'ie w yo,'k. 

DIAM. HOLDS 
No.1. 2 in. O to � in. 
No. 2. 2� in. 1-64 to" In. 

Sold by the trade and Man u
factured by THE CUSHMAN 
CHUCK Co., Hartford, Cunn. 

THE IMPROVED AUTOCOPYIST. 
GOING INTO THE POULTRY BUl'I- l �t

t
;ar;.�t�!

n
f;;;�b�·::'':,�����r.,'i; 01 ��:.I.�f:l,u�IPY��a neS8.-A paper by P. H . .Jacobs, reviewinflthe commer- Mechanical Drawings oftbe largest size in solid blnck cia! aspects of paultry rai8i�. and givin g  many useful or colo red Jines, and in several colors (representing hints upon the subject. Conbtined in 8CIIi;N'ffFIO d
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be had at this 011100 and from ull newsdealers. large number, and with great speed. Chief Office of "lmpro ved Autocopyis'tt" 151 Monroe Street, Chicago. Agen
Cies in all principal Cities of the U. S. A. STEAM ENGINES 

Upright and Horizontal, 
Stationary, 

Portahle and Semi-Portable. 
S to 16 Hone Power. 

lllustrated Pamphlet. Free. .Addresl 
AMES LEFFEL &. CO. 

SPRINGFIELD, OHIO, or 110 IJhel'ty St., New Y 0I'1r 
GLACIAL EPOCHS AND THEIR PE-
rlodicity.-By Adolpbe d' Assier, A presentation of the 
cou.lderat.ions thst tend to establisb tbe fact that tbe 
progressive coolin� of the earth must, in the course uf 

J A �ES R EADS.:-AJ:f ACCl?UNl' OF! ���M::,v:n�r�il����£��"e��?n°�:l,r t�:;!
e
f�'tt�1;�

a
£e�i� the hf� an ...... d iab.ors <!f thIS eml,nent en�meer. With a ' spheres i8 closely connected wIth the secular displacepor�ralt. \.iontB:1fed In.SCIENTIFIC AMERICAN SUPPL�- ment of the perihelion. Contained in 8CIES'l'IFIC AMI(RMENT. No. a9_. Price 10 cents. To be bad at thIS leAN S{TPI'LEME"T, NOS. 631 and 632. Price 10 cents Office and from all newsdealers. each. To be had at tbis office and from all newsdealers. 

DELAFIELD" PAT. SAW CLAMP 

. Tel·llIs of 8 .. bl!!JcriptioI1.-0ne copy of the SCIEN
TIFIC. A 'IE RICAN will be sent for -one year-52 numbers
postage prepaid. to .my subscriber in tbe United States 
or Canada, on receipt Qf Ihl't'e doJlall'''' by the pub-
l ishers; six months, $1.50: tbree month s, $LOO. 

! ClubN.-Special rates for several names, and to Post 
Masters. Write for part�culars. 

Tbe safestway to remit isby Po�tal Order. Draft, 01' 
Express Money Order. Mont�y carefully placed inside 
of envelopes, securely flealed, and correctl,. addressed. 
seldom goes astray, but is at the sender'� risk. Ad
dress all letters and make all orders,drafts, etc.,p1l.Y
able to 

�UNN &; CO., 
361 Broadway, New York. 
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Scientific American Supplement. 
This Is a separate and distinct publlcation from 

THK SCIEXTIFIO AM.ERICAN. out is uniform therewitb 
In size,every numuer containin� sixteen lar�e pages fllll 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THlC SCU:NTIFIC AM ERICAN SUI'PLI1:MKNT is published 
weekly, and included a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prin.:npal departments of 8cience and the 
Useful Arts, embraCing Biology. Gecio/tY, Mineralogy, 
Natural History G-eol<raphy, Archreology, Astronomy, 
Chemistry, Electricity, Lieht. Heat, �lechanic81 Engi
neering. ,Steam and Railway Engineerin�, )lining, 
Ship Building, ?tJarine Engineering, Photl)grllphy, 
Technology, Manufacturing Industries, ,Sanitary En
gineerin�. Agriculture, Horticulture, DomestIC Econo.
my, Biography, Medicine, etc. A vast.amuunt of fresh 
and valuable information obtainable in n. other pub· 
lication. 

The m08t important Engineering Works. �lech"nl.ms, 
and Manufactures at home and ab"o&d are illustrated 
and described in the SUPP LEME"T. 

Price for the SI'Pl'L10MENT for tbe United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM· 
EUICAN and one copy of the SUl'PLKMKNT, both mailed 
for One year for $7,00. Single copies 10 cents. Address 
aod remit by postal order, expreSH money order, or check. 

IlIUl'iN & (�o., 361 Broadway, l'iI. Y .. 
Publlsbers SCIENTIF l(1 AMEltlCAN. 

• 

Builders Edition, 
THE SCIENTIFIC AMERICAN ARCHI'rECTS' AND 

BUlLDERS' EDITION Is Issued montbly. $2.50 a year. 
, Single copies, 25 cents. Forty lllrge quarto pages. equal to about two hundred ord inarv book pages; formlng a 
large and splendid MallRZinp. of A l'chitectnrf>, rich .. 
ly adorned with e/e,gant plates in colors, and with other 
fine engravings; 1llu8trattng the most Interesting ex
amples of modern Architecturw. Construction and 

Addre •• JOliN A. nOElll.lNG'S SON", �Ianufactur- aJlied subjects. 
ers. Trenton, N . •  1., or 117 l.Jiberty Street. New York. A special featUre is the presentation in each number 

Wheels and Rope for conveymg power long dtstances. j of a variety of the latf"st and befit plans for private resi-Sand for circular. , dences. city and country. including tbose of very mod. 
--;:::;::;;;:;;::;;;;;;;;;;;;;;;;;;;.;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;;::--:::--:--:---------- erate cost as well as the more expensive. Drawings in 

perspective and In color are given. together with full 
Plans, Specifications, !'heets of Details. Estimates, etc. 

The elegance and cbeapness of tbls lDRjtnlficent work 
have won for it the l�uru.eMt Ch'cnlu1in'n 'of. any 
Architectural publication In the world. Sold by 'al 
newsdealer.. $2.50 a year. Remit to 

MUN N & CO., Publisllers/ 
We also send • .I"uol chaf'g/l. a SynopsIs of Foreign Pa

ten t  Laws, showing the COAt and methQd of securin� 
patents in all the principal countries of tbe IVorld. 

361 Broadway, New York. 

d- ' RI' G R' T-' G 'M"ACHINE PRINTING INltS. DUNN '" CO., Sollclton ot Palenla, 
361 Broadway, New York. 

BRANCH OFFICES.-N o. 622 and,6U F Street, Pa
ollie BulldlIlll, near1th Street, Washtngrou, D. C. 

IC� an, .�EF� . ,�_A ___ IN.. � .  ' , _ S TH���ijoi!r�st;:r��.:�\����n��ff!:: The PUltet ArtifiOlal Ice Company (Limited), lloom 6, Coal &. Iron Exobange, New York. bard Sts., Pbila., and 47 ROBe St., opp, Duane St., N, Y. 
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