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The Ori[inal UnvolcanizedPackin[. II 
"'AVDAR1l-ABlt IsthePRcklnl{ by which 

CALLEn THE R 1 l' U all others Rre compared. 
I as JKNKlNS PACK1NG unle.s 

.t!:,ce�.rt�h���.T�adeMaJ'It... UASnNG METALS UPON COMBU8TI-

21 .North 6th St., .. htce elllbrohJertes. fern fronde. and othel' combustible 

The above are charJZ"e:l per aJlste 11I�e-about eUlbt 
words per line. rl'bl8 notice. shows. the Width (If the line, 
and II:! set iD Rllste type. l'.:DjlraVInJls J?lRY beiLd adver
tisememlo! at the sallle rate per Rarate IlDe. by measure
ment, as the letter press. Adverti8e�ent� must be 
received at publication office R8 early 88 '1 hursday morn
InJl to apppar in next issue. 

pe ill John Street. N. Y. . ble Materl"ls.-A pa�er by A. E. Oute"brldj/e Jr .• de-

JENKINS BROS 100 Milk fiotreet, Bpohlfa. scribing a proce8� (.f CBStiDJl iron 8nd other metltls upon 
I 64 DearborD 8t., Vlllc •• o. matettal8. 'Vii b .. iliutoltration5. (ontlltner1ln �I [ENTr-
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THE MODER� ICE YACHT. - BY 
Gpo W Polk ,., new nnd valuable paper. contalnlnl< 
run'praCtlcal 'lIreeUeno and 8peCiHcatlo,}8/0r ;h?hf:'�f strnction or the fastest a�d pest :infl�u�tr8��d :'Ith en- Expose an Immense Heated STAR HACK SAW 
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dr��'i!' ;grP:f�i' s��E!�!(ct�'ia{��::I'tr.°§':��:� Surface. -and arnLn!(emeut 0 a e pu . �. tI '4 Prlce!O H 'rIFle AMEHl('AS �rpPLEAn.NT. n O. "_ . d I KxtraCt all the eRt Scientific 8QQ! CatalOgue 'These Hack Saws wi11 cut Iron and Steel be 

yond all ex j.Jcctation. 
d 

ceuts. To be blld at tlol. utllct! and of .. II news en ers. the Gases. Furnlsb 
Warm Air In Abundance. 

Iron working mechaniCS e"erywhere must an 

will me them 1.1",y do the work of tll('s at onc

tpnth th" cost aDd In one-ten th the time. One 

Pntent Kickel:platPf! Sted frame. and one do�en 

8 Inch Blad('s. sent by mail, prpp.ald •. on recc,p t 

of $1.50. Har dwe.rc dealers wllilurmsh them at 

at the 8ame price. A 11 saws markpd WIth R star. 

and bUllring our name are fully warranted. 

Fourteen Years ot Test. 
Univer.ally satisfactory. RECENTI.Y PI! 111.11"" �:D. 

Our new cfltaloJlue contd.tninJl uver 100 ?R�etl, inc lud
Inj/ work. on more than tlfty dln·erent .ubJects. Will be 
mailed tree to any addrebs on application. Send ror" Our Furnace Book." 

Abram Cox Stove Co., 
lUV NN &.: CU., publisbers ScientiDc American. 

a6t III·Olld",")'. New YOI·k. JlANUFACTURERS. 
Philadelphia and Chicago. -----------------=� 

PANAMA CANAL.-A PAPER BY DR. MILLERS FALLS CO., 
9.1 Reade Street. New rork 

TH E COPYING PAD.-HOW TO MAKE 

lCE-BOATS - THEIR CONSTRUCTIO •• 

and management.. With working drawings, dptal .... anj 
direction. In full . .'our engravings. show'Dfl moge (,[ 
con.tructlon. Vle"s ot the two faste.t lee-""A 'H

ng °tala\" 
d on the Hudson river In winter. BY H. . ors • 

�rE Contained In SCIF-STIFle AMEItICAN SCPPL}
MEN� 1 The same number al.o contains the rules ar.,d 
N'gulaUOns tortbe tormation ot Ice-bOat cJnbs.

t
the oal.

nK and management ot Ice-bOa ts. Price 10 cen •• 

W. Nelson on flome of the difficulties to be overcome In 
the prOf�ecutton of this w(lrk. Damming the ChllpeB 
River. �;xtent ot tbe "arlh cutting. Ocelln tld�S. Tbe 
climate Prevalent diseuses. Co"t of the I an,,1 m Jives. 
Cost of' the work. Contuined in BelEN IIFIC" AM EIIICAN 
SUPPLEM"'T. No.6 .. a. Price 11) cents. To be had at 
this offtre and frum all newsdea1er_s. ____ ___ _ 

and how to UMP; With an en�rRvinJZ'. Practical dtre C fi,?ns 
how 1O pre.pare the �ehLtine pad, ar.d alMo the ant.ln� mk 
by which the copies are made; how to !,pply the written 
letter to the J?8d' how to tRke off copies of rhe letter. 
Contained in �niXTI""IC A � KlnCA N �UPPr.KMEST. NO. 
43". Price 10 cents. For ."Ie at this olllce and by all 
newsdealer!!! in all pRrts of the country. Barnes' Patent Foot Power Machinery. 

WORKERS OF' WOOD OR METAL. 
,,-lthoutate&Dl pOwer, bY oalng outflt& oUb.1e KacblDU, TiE KODAK CAMERA 

MDkps 100 In8tllntDn"ons 
Piclorl"s bY simply pressing a. 
button. AnybOdy Clln use It who 
can wind a. watch. No fO(. U,SlDg. 

VELOCITY OF ICE BOATS . A COLI�EC. 
tion of interesting letters to the editor �ftpr Sc:��!I�!:: 

caD bid lower, aDd lave more mooey trom Il;tJj�� 
tbelrJobl. �aa b,aoJ' otbermeaolrordolDg 

"'�d�l A B�h:;� or Homl '1'ra\lIlDg. 
!J.t�IIM)�O:�aI: �:t,�:��e P.�i�c:== 

No triPodi. 
e ���

Id P:�tCo������ 
AMERICA" on tile question of tho "l'''i t'l, ce " ..... ,,= . .  t 

monstmtlng how and wby jt;.I._t':Il_ .. �.ll�ll1u8t: 
t ... ter than the. :w;11.\�1A\\\�. tY<mt&lned In SrII<STIFl 
A�fKRi(,AN�St'PI'Ll';�II':NT. No.214. I"rlce 10 ceI!tL TO 

aelYa." Price-Llat. Catalogue Free. 
W. F. &. JOHN BARNES CO.. 'J:'::S::::::::l oe u!;e(} maoors. 

nn of .,nhor 
.• --()'oera,:or CUll ft ni�h sown pictnre!oll, or 

send them to the fac
tory to be t1niEthed. 

lie bad at this o1fice and f::"_IlI_aIl_n_ e_WlId_c aI_etII. _____ _ 
No. 1999. -J!ub 7 St., 3ock!ord, m. 

LEAD SMELTING.-A FULL DESCRIP: $' til· �ntt·fl· t' �m�"inln t,on ot t be Lewis Bartlett proce ••• by William Romsay. � '" '" '" � '" " . 

Moroccu coveled ea .. 
mera. ln h a nd s o m e sol e -I e a t  h e r  case, loaded for 100 plct ure •• 

lIIu.trated wltb 9 engraving •. Contained In SCIENTIFIC 
A:ltEII1CAS S,'PPU:MENT. No. :;lf3. Price 10 cent •. 
To be had at this otllce and from all new.deiliers. E!'iTA8LJ�1I •. D 1�46. 

The lIIod ropol.r Selelllllle raprr 10 tlte World. 
Price, tNii.OO. RploDdlulr. s�.oo. 

The Eastman Dry Plate & Film Co. 
I'ocheater. N. Y. I 15 Oxford St •• London. 

Smd jor copy of Kodak Primer 1f'ith Kodak Pllotograph. 

PNEmlATlC DYNAMITE TORPEDO 
Uun.-An exhaustive account of thiH new weapon and 
of the experiment� made with it; along with a descrip
tion and tI,11stration of a propused d ynamite cruiser. 
with6 tl�'Ure!:J. Contained in S("IE\ TIFIC AMEIIH'AN SUI". 
PLE>IENT.1\O . •  ;9;1. Price 10 cents To be had at this 
oftice anll from aU newsdeulers. 
SOnE'I'HJIIW ���\V. A PItOFITJ\III.E 800K 

I,VE\TOlt'S GUill" HIIOK. 

Mention thl. paper. 

SAW8 WllIIted50.000 saWyers 8AWS a n d  l.umbermen to 
send us their J'ull addres� for a copy ot Em- A A erson's Il1r' Book u1' �A W�. We are tlrllt 
to in troduce NAT[�RA J. (lAS for heating and 

WtemperinJl �n"·. with wonderful eft'ect uP-W on improving their Quality and toughness, 
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CHEMICAL AND ALLIED INDUS· 
trles.-BY Wat.on SmiLh. An elaborate re.port upon 
the objects Illustrative ot the V

l'QjlTe"", advance. and 
Kt'!ri�'1.'e!'t,:r��y
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SCU:NTIFIO AMERICAN Sl'PPM:MKST. Nos. 6211 62�. 
629,630.83\1. PrIce lOcent. each or 60 cent. or the 
series. To be had at this ofllce and trow all new.dealers. 

DELAFIELD'S PAT. SAW CLAMP 
. ,��: i'"J �;!.� " 

Wltb saw tor cuttlnR· metals. Saves all the broken 
hack.!taw blades. In use over two years in all part!4 of 
the country. The new clamps have the ed,ges bevelled 
thRt bold the Raw. By mail. wltb one bhul.e.50 cents. 
Extra. blade!t8�" x �". u Stari" 7 cents each. ,0 cents per 
dozen. by mRii. BIH.de�8"x ··.··Stub8."85 cents eneh. 
byN'i'Nlo-FI:�°'l\IVG?WmiKs, NOroton, Coun. 

Only .3.00 .. V .. n ,', Including I·O�IR&,e. WeekI,.. 
t)� l\ unlberl!t n "enr. 

Thh. widely ch'cul"led and splendidly Illustrated 
paper I. pub 1.l.pd weekly. Every numner contains six. 
teen pailes vi usefUl mfOlmatJun and a large Dumber or 
orl,nnal engruvinp-Eil of [lew lDVp.ntlons lind discoveries, 
repreRellttnll Englnpering WorkS. Steam .\luchinery, 
New inl"entlons, Novelties ifi Mecban!Cs. MaDuf:.ctureB 
Cbemlstry )<;Iecrrlclty. Te egraphy Pbotography. Arcbl
rp, ture. Agriculture Hortlculture,.NaturaJ Dlstory, eto. 
Complete List 01 Patents eacb week. 

Over 300J inn.ntions of patents. arranll�d in al ph8b.e�
Ical order. coverin� every useful mechfln�cal art in hie. 
With the aid or thiS book every roechRntC may become 

;;V;;�;;;;'EO' A;;:;':;:;. THE CONTINENTAL. IRON WOBK.S, 
ForAIIU-Fr!cllon BeRrinlrs,o' - BR.OOS.x...VN', N. T., 

Trnlill (If �II b"crlptiurr.-One COpy of the �("IKN
TIFJf' A \lERICAN will be sent (or one 1I'.ar-02 numbers
postage preplu.:l, to uny subscrIber Ul tbe United States 
or Can&.oa. on receipt of Ihl'f'e dollill'. by the pub-
IIsher. six mon ,lis. '1.50: IDree month., '1-00_ 

Club".-� pemal rateS tor several nameR. and to Poet 
Masters Wrtte for particulars.. 

�;���;�M!ndr"B!irnl'..'::.il.P�:-o� rORRUGATED BOILER FLUES . 3-161-'� .�!?J \l\b�I�';;r'Hni.h��t \01 
Tbe .atesl way to rem.t '. by Posta. Ordet. Dratt. or 

--. ...�G� rlrr't�r u" .... . �,., I>Q .. .otnllv n.",.a.,l 4roalrll_ 
of envelopes, secnrely Bealeo and correcLl, Ilddressed. 
seldom goes astray. but Is .. , the seDdero rIsk- Aa. 
dress au .. etters ano malta aU urders. dra1t&, etc., PIlT' 
able r.o 

ed une�ualed. Under their own patent. and those 01 SAll SON FOX of Leed •. EnlZland. 
t
!!f:' :Samp/nalld prius on app/1ca- MADE IN ALI. SIZES. WITH FLAN(;ED OR PLAIN ENDS. 

SI Roiling-Machine Co •• Flt.hbarc. M.... 
� __ a:r :":'ke Farry from� �3d:'��' N. Yo. w "'re.."lnpOi�:'�_ �_ Jl..4:U'NN d:; COo. 

361 Broadway. New York. T!:LE8('O�PIC OHJ.I<.:UTIVE8 AND MIR-ror!t. Their preparation and te�tinll.-By H. Grubb, F. R. S. r\ n illt�resting description of the processes DOW 
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�i jlhlSS. 'ontt>ined in �CIE\TIFIO AMER[r'AN SUPPLII:M"-,TS.Nos. ii4!;and •• "If. Prlce.lOcents each. To be obtaJned at tbts office or trom any newsdealer. 

THE AMEnI�AH �ELL TELEPK�HE ��. 
95 MILK ST., BOSTON, MASS. 

OIL WELL SU PPLY CO L d This Company owns the Letters Patent 
• t • granted to Alexander Graham Bell. March 91 &: 92 WATER STREET, 7th. 1876. No. 174,465, and January 30th, Plltsbn'·&,b. 1'0 •• 

)Ianufact urers ot everytnlng needed for 1877. No. 186,787. 
.A.:El.T.ES%ADJ �:JdL.L.. The transmission of Speech by all known for either Gas, Oil. \Vater. or Mineral 'rest •• Boil .... Enj/ine •• Pipe. forllls of Electric Speaking Telephones in-Cordu�et Urillinll Tools. etc. ��tfll� Illustrated ca�aln"ue. price • .  fringes the right secured to this Company 

on request. Y t e above patents, and renders each 
lists and discount sheets 

I 
b h 

AIR. PURIFICATION OF . . - BY D individual user of telephones not furnish-
Prince. M. D. An expprimental s'ud ... In re aU 011 to th� ed by it or its licensees responsible for such remova trom the air of the dust or partic u ate material 1 sUf,posed to produce )ello .. fever. small;s,"x, and nther unlawfu use. and all the consequenceb 
��F��tlO�����i,��' MJI���i���'i, ���I .)��. ''l>��1!;1ii thereof, and liable to snit thl'refor. 
cents. To be had at tbls olllce aad troll1 all new.deiller._ 

The DUNNING BOILER 
Oldest and Best 

FOR 

Steam and Hot Water 
HEATING. 

Over 13,500 i n  use. 
MANUFACTURED BY 

N. Y. C'lltral Iron Work., 
Lock Box 40. 

GENEVA, N. Y. 

PATENTS. 
MESSRS. MUNN & CO .. In connection witb the publl' oat!on 01" the SCIENTU'IC A AlEKlCAN. continue to ex· amine iluprovernents. and to act 88 Solicitors uf Patentl for Invenrurs. 
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�R ��n���rr�:;�e preplt.rlltEHI of Parent Drawin..:-s . SpeciHcatiol!lt. and the prosecl1t1vo of A pplicarionlOI tor Patents in the United States" Camt.dtl. and Foreijln Countries. \lessrS MUDI! &: 

�r a���������,t;s�
h
'��::�:���!��i���:��:.t8arf����� Ul InfrtnJlements of PJt.tent8. All business Intrusted to them is dune with "pectal care and promptness. on very reuonable terms 

A pamphlet sent free of charJi�'e. on application. cont.8intnll full information Ilbout Patents and how to prooure them; directionR conceminll Labels, CoPyrtllhtBt D88hrns. Patents, APpeals. Rnissues. IDfrin�ement8, As.IKnmenls. Rejected CRBes. I1Ints On the Sale of Plio t.ntl. etc. 

PHTHISIS.-A PAPER DR. H. C. 
Wood. describing In detail tbe new treatment ot consumption by sulphuretpd hydroKen. Contained In SCI. KN'J'IFIC AMEtUO AN E:UPPI.E:U �NT. No. lU.t!. Price 10 cents. To be had at this otllce antllrom all newsdealen. 

W
ATCHMAKERS Send for REDUCED PIUCE I,Ip;T of 
". hllcomb I.RlheN, dRte ot July 1. 1888. American Watch Tool Co •• Walt bam. M1l8s. 

HYPNOTISM IN FRANCE.-A N IN-teresting review ot tbe pre.ent status <>t tblB subject. by Mill< De •• olr. Contained In !'CI >:NTIPIC AMERICAS SI'I'PJ."'ME�T . No. 6 1 a. PrIce 10 cents_ To be had at this omce and trom all newsdealers. 
KEUFFEL &: ESSER, New York • 

INDELIBLE DRAWING INKS. 
Black, B:owu, Blue. Green, Scarllt, CIIrIIIlnI, rlllrnr. 

The best ever produced. Bave onr Patent 
Ink "'iller, wbicli regulates supply to pen ; 
prevents solling ontslde ot pen-blades; Is the 
only cleanly device for filling pens. Sample 
ABsortment • •  even vial. (of above colora). 
m&iled on receipt of 50 cent •• 

FIFTY YEARS' PROGRE�S IN TELE-grnpby.-B,.W. H. Preece, F,R.S. An Interesting blsturical �per. Jmprovements In npparatus. Telephones. Pneumatic teleKraphs. Cable_ Railway tele. &'rBps. Capltal lnvestell In teleKraphs '·;m� .. lned In /SCI· 
����I�: ;�t!:f!i��I��lBL":;� !:.i" �:;,. :tl·l.;w���l'.r�� 

STEAM ENGINES 
l1prirht and Horizontal 

Stationary, • 

Portable and Semi-Portable. 
a to 18 Do ..... Power . 

Illustrated Pamphlet Free. Addresl 
AMES LEFFEL &. CO. 

SPRINGFIELD, 01110. 
or 110 Liberty St.. New York 
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Scientific American Supplement 
This I. a separate nnd dl.tlnct publleutlon trom 

THI'. SCItr.:\l.'IFIO AMK'RIC'A:o..", lJut 18 unHorm therewltb 
In size. every number contnlnilJR sixteen larare pages tulJ 
of engravings many of whtch are talten from fureign 
paper •. dod accompanied with translal ed de.crlpllons_ 
THII: SCb::,\TIFIC AMI';RICAN !SUI'PL":M":NT Is published 
weekly. Rnd luclude. a very wide ralll!e of contents It presents tbe most recent pap!lrs by emment writers 10 
all the prin.:!IpaJ departments ot :-ciellce and the 
U.eful Arts. embracing Biology. Gedolty. MlneraloKY. Natural History ueO)ICmphy. Archmology Astronomy, 
Cbelldstry. Electrlcity, Lhrht Heat, "\Iechanical Engl. USEFUL BOOKS neerlJJ� Steam and Rllllwny En!(lneermg. '1Inlng. 

• I Sh ll' BUilding. :'Iarlne Enl<lneerml{. PhotOgrapbY. 
• Tecllnoloa'Y, Ma.nufacturtng Jndustrlee, Sanitary En. Manufacturers. AgrIculturists. C�emlsts. t!;ngmeers, Me-

I 
gineerlnjl. AgricuJture, Horticulture, Domestic F.conGchanics. BulJder8, men of leisure. and profeRsiooal my, Blojlraphy, Medicine, etc. A vast amunnt ot tresb men. of all cl" •• es. need good book. In the line of and valuable Intormatlon obtainable In no other ub. tbelr re.pectlve c"llIngs. Our po.t ulllce department IlcatJon. p 

permits the transmiSSIOn of books throullh the malll!t Tile moBt imj)(Jf'fant Enutneerin{1 WOf'ks, :'\1 echnoJI!'D1s, at very small Cost. A comprehensive catalo�ue of and Manufactures at home und ab!,f)&d are lUustrated useful bookS by different authors. on more than 6fry and described in tbe SUPPI EMt\:�T. dllrerent subjects. has recently been publisbed tor Price for tbe Srpl'J.lo:MENT for Ihe United Statee and free circulation at the olllce of this paper. SubJects Canada. ..,.ill a year. or one COpy of the SCIENTIFII' AM. 
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MVNN & (;0 .. 361 IIrolldwllY, New York. 
aDd remIt by postal order. elQlre ... money order. orchecl<, 

�IVSN &: (:D •• a81 8road", • .,. N. Y .. Pahllsbers SCIENTI FlO AJlEItICAN_ 
• 

Building Edition. 
THE SCIENTIFIC A�I ERICAN AacaJ'rECT8' AND 

BUILDERS' EDlTION Is Issuett monthly_ '2.60 a year_ 
Bingle cople •• 25 cents. Forty h,r&,e Q.uarto p.ges. equal 
to about two b undred ordln"rv book plljles: tormlng a 
large and .plendld IlIDlrDZln .. of A ,·clalt"c",r .. , rich
ly adorned with e/.formt plates in colorF. and witb other 
!lne engrdvlngs; lIIu.trating the most Intero"tlng ex. 
amples ot mudern Arcbltectuntl Construction and 
alUed .ubJect.<. 

A .pecl.l teatnre Is the presentation In each nnmber 
ot a ,'arietY of the latp.t Rnd be,t plRns tor private resl. 
dence •• city and country. IncJudlllJl tbode of very mod

GOVERNMENT BREEDING FARM FOR erate cost a. well as the more expensive. DraWings In 
�axalry "'lr.es_-A paper by Lieut. �. C. Rob�rts"D. u.1 per.pectlve and In color are &'lven. to!(etber with tull 
I• tOO out

t
llnln

h
g a plan t or tile estabUshment ot a brePd- Ph,"s. Spec Dcatlon> �heets of Detail. Estimates eto nK arm or 0 ....... malntalDed an" contro led by the • • •  -

fb'vernmeDt. aDd dlllCuMln� the economic fpatmes of The ele&,aDce and che8J>De.s of this IDlljl.nlficent work �r�F.::,�:
�

e
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l
� hue Won for It tbe 1,lIro".t CIJ·culllllpn of any 

omce andtrom all neWJJdNlen_ Architectural publication In the world_ Sold by al 
newsdealera. I'J.60 a year. Remit to 

MUNN & CO., Publishers, 
361 Hroadwa�', New York. 

We ,.100 send. 'r .. o! charge. a Synopsle ot Forellrn Pa· tent l.I&ws, showlnll tne COMt and method 01 leCurinJ( patent. In aU the principal countries of the .. orld. 
III_INN &: CO., SoJlellor. o. P.leDI., 

:;en BroadwaT. New York
BRANCH OIJ'J'lCKS.-No. 622 and !IX F Street, p.., Ollie BDlldilI/I, n ..... 7tll Street. WUbll1&'t01l, D. C. 

ICE and REFRIGERATING MACHINES !tT�l!!�!!!��pr!!'!�!:. The Plctet Artificial Ice Company (Limited) Room 6 Coal & Iron Exchange New York ENEU �OHNSON & CO.'S INK. Ten th and Lom-I ,  I '  bard 8te., Phil a., and 47 Rose St., opP. Dllane St., N. Y. 
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