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)lICbveriisemenis. 
I.slde Pllae, each insertion ... - _ ':i cent8 a Ilue. Ba ck !'all'''' each im.er,jon - - - 81.UO a 11 ne. 

The above are charRes per a.gate hne-about eiJif'ht words per line. This notice shows the width of the line, and is set in agate type. Engravings may beud adver­tisementfl at the same rate per 8Jlste line, by measure­ment, as the letter press. Advertisemeuts must be received at publication office R8 early 88 Thursday morn ... ing to appear in next issue. 

Beware of Fraud, as my name and the price are stamped on the bottom of all my advertiSed shoes before leaving the factorYj which protect the wearers aga.!nst high prices and nferior goods. If a dealer offers W. L. Douglas shoes at a reduced price. or says be bas them without my name and price stamped 
on the bottom, pnt him down as a fraud 

Jeitutifit 1\mrri.t1tu. 
The Ori�inal Unvolcanized. PatKin[. 
CALLED THE STANDARD-�n\:."e���:c:o�p����ich 

Accept no packing as JENKINS PACKING nnless stamped with onr .. Trade MarIL" {Tl John Street, N. Y. 
106 Milk Street, Booton. 
21 North 6th St., PhIJa. BROS .. 64 De .... borA St., (JhlcaCO. 

The "ALLARD" SPIRAL SCREW DR. For l1achinist,s. GUll and Lock&mitt.s, CabinetMakers and ing tool extant . ..... iiiiiiiiliili.liililliliillilliliilililil.' Saves its cost in \1 
fI:::���ft� t�T'inl\terial. Superior wonms1)ship. No tit:esome turnin�. ' twisting of the wris'. Price $�. \!5l�stfald. W' See Illustrated notICe �,!.S!,I"l<Tlr!IS 
1,1888. TH!!: ALFORD & nEt !!:.Ii: CO. , Sole AlI'eol8, 7_7 _____________ _ 

STEEL BA.LL&. 
For Anti-FI'ictioR Bea1'iull's, of B .... t <!allt Steel. Hardened, GrClund, Bud Barnisbed, from 3-]6 In. to 2 in. diameter. 

ln qnality and density of metal, in nnlformity of temper. ond In ac­curacy und nicety of finish warrant­ed nneqnaled. 
IT SamplM and prices on appl'ica­

tim>. 
a.m,nn,o·s Roiling-Machine Co., Flwhbul'lI'. :!Ia ... 

THE COPYING PAD.-HOWTO MAKE and how to UHf'!; with an engraving'. Practical directions how to prepare the gelatine pad. aLd also the ani-ineink by which the copies are made; ho w to apply the wrjtten 
�����itgek�� g�� iN��;I�O At���gA�O�\1�P��E�:Ji.t��: 
4-3101. Price]O cents. For sale at this office and by all newsdealers in all parts of the country. 

JAMES B. EADS.-AN ACCOUNT OF the life and labors of this eminent engineer. With a portrait. Contained in SCIE"TIFIC AM>;RICAN SUPPLE­MENT. No. 59>!. Price 10 cents. To be had at thIs ofllce and from all newsdealers. 

(OCTOBER 6, 1888. 

SY�AL�St M�llH�l[ \��� W�RKS 
W B BURN:' PROP 

HYATT FilTERS. 
Tbe Franklin Institnte of Philadelphia has awardee! 

Tbe Scott )'''lI'acy Premium lUednl to this Com· 
pany for the adaptnbUity of their system to the 
Puriflcallon of Water !'inpplie8 of Cities. 

LONG IJllAN(;H, NEW JER!'iEY, 

NEWPORT, RHODE I S I,AND, 
ATI.AN'I'A, GEORGIA, 

and over 20 cUles alld townM have adopted this system, which is the on ly succes�ful legitimate one. 
We have suits against the National, Jewell, and other Companies who infrin�e our patents. 

HYATT PURE WATER COMPANY, 
18 COI·tlandt Slre"t, New York City. 

Address JOHN A. ROEBLlNG'S "ONI', �lanufactnr­ers. 'l.'renton. N. J .• or 117 Liberty Street. New \�ork. 
TELESCOPES-THEIR HISTORY and the discnveries made with tbem.-By Prof. E. S. Holden. An interesting- hi�toricu.l paper. discussing the development of the telescope from the time of Galtleo up to the vresent day. Contained in t-CIEXTIFIC A M1UU· CA" AUI"'LEME"T, l"o. 6>!1I. Price 10 cents. To be bad at this office and from all newsdealers. 

Wheels and Rope for conveymg power long distance .. 
FO R SA LEt:li�'l§��t: �f

A l::t�l·l!lJJ�·Xt. 6_e_n_d _f_o_r_c_l_rc_u_l_ar_. __________ � ___ _ 

w. L. DOUCLAS 
$3 SHOE. CEN;&�EN. 
s;Je�e � 8' ¥fcfls �'WlfS�J�ll'D°��\�':t the feet, easy as hand· sewed and WILL NOT RIP. 

W. L. DOUGLAS 84 SHOE, the original and only hand-sewed welt $4 shoe. Eqnals custom-made shoes costing from $6 to $9. W. L. DOUGLAS 83.50 POLICE SHOE. Railroad Men and Letter Carriers all wear them. Smooth inside as a Hand-Sewed Shoe. No Tacks or 
'Vax Thread to hurt the feet. W. L. DOUGLAS 82.50 SHOE is nnexcelled fO�;aL: DgUGl'::� CS�.��oU�:ii'i¥��MAN'S SHOE is the best in the world for rough wear; one 
pa���.h\iouWa��� Y�OE FOR BOYS is the best School Shoe in the world. W. L. DOUGLAS 81.75 YOUTH'S School 

:�o:' �t:;: :;rf3.'all Boys a chance to wear the best 
AU made in Congress, Button and Lace. If not sold by your dealer, write 
W. L. DOUCLAS, Brockton, Mass. 

ThB DUNNING BOILER 
Oldest and Best 

FOR 
Steam and Hot Water 

HEATING. 
Over 13,500 in use, i 

MANUFACTURED BY 
N. Y. Central Iron Work" 

Lock Box 40, 
GENEVA, N. Y .  

TO BUSINESS MEN. 
The value of tbe SCIENTIFIC AMERICAN as an adver­tisinJl medium canDot be overestimated. Its circulation 

�o� ;lib �l:t�d�Ttt:�e;��� t!J�\�: g�lu:����r ,f��M��� ries. and lJ read in all the principal libraries and reading roums of the world. A business man wants something 
:aO;:r�b!lll!O ;:�t�i�i:g:li��:�e��i�Db� �:t�h::W�e advertis". in the SCIENTIFIC AMERICAN. And do not let the advertising ajlent in"buence YDU to substitute 
:���t?�:e: ,r8��;1 ��rbf�������I:,ri11c���IJ:C�deWl�ei� for your interest to advertise. This is frequenUy done, for the reason taat tae agent J!'ets a larger eommission from the papers having a sman Clrculation thlulis allow. ed (m the SCIENTIFIC AMERICAN. }'or rates see top of lIrat column of this page, or ad. dress 

MUNN & 00 •• l'ubllsh .. rs, 
361 HI'oadway, New York. 

lov�lty H�ir rurna��a. 
Expose an Immense Heated 

Surface. 
Extract all the Heat from the Gases. Furnish Pure' Warm Air in Abundance .. 
Fourteen Years of T""t. Universally satisfactory. Send for Cf Our Furnace Boo'k." 
Abram Cox Stove Co" 

lIANUF ACTURERS, 
PhKadelphla and Chicago, 

PATENTS 
C��!��SJ}Si.:!U:C�":'l'fF�C � .����t!\t��i::,��e �u��: am,ne jm provements. Rod to act as �olicitors of Patents for Inventors. 
��!�n::ri'� ��s�n';,"::!",z.. ���"�..{'rrffi:f�f,"� preparnttDn of Patent DrawinJ.{s. Specitications. and the 
����:i'�!inna3!. !ENI1ftr�i;nQ.dg�nr..�����\1�Ss��Jun��e� Co. also attend tC' the preparation of ("aveats. Copyrights for Books. IJab"ls. Reissues. A ssi�nments. and Reports on Infrinjlements of PlLtents. A II bUSiness int.rusted to th�_� is done .with ",pecial care and promptness. on very reasonable terms 4 pampblet sent free ot charge. on application. con' taininll full infotmntion Ilbo'ut Patents and'how w pro­cure them; directions concerninjl Lahels. Copyri�hts. Deeigns. Patents. Appeals. ·Rnissues. lnfrinw-ements, AB .. sijlnmen!s. Rejected Cases. lIints on the ;Sale of P .... 
tente. etc. . 

We also send. '1'teo! coof'gll. a Synopsl8 of J<'orellffi Pa. tent Laws. showini< tne cost and method of securtng patents in all the principal countries of the "orld 
.'Jl'fNc1c CO., Solicitor. of Palen". 

361 Broadway. New Yor\<. 
BuNea: . . 00rl'lCB8.�No. 622 and 6'.U F Street. Pa­Cillc BulldiJlfl, near 7th Street, WaahlngtOD, D. C. 

S A W S Wnnted 50.000 Sawyers 8 A W S a n d  I�umbermen to 
A 

send lI.their full addres. for a copy of Em. 
A erson'M IF' Bouk of �A W8. We are first to introduce NATURAl, GAS for heating and 

Wtempering �1l"'fiI with wonderful effect up-w on improvin� their quality and tou�bnesst enabling us to reduce prices. .A ddress 
S E.UERsuN, SllIl'I'n & CO. (Ltd.), S Bell. ver Fails, l>a. 

dress W. �'. AL'I'�'A'l'HI£R, Weatherford, 'I'e"" •• 

SEVEHN AND MERSEY TUNNELS.-Fu II description of these two Import"nt engineering works, with two engravings. Contained in Scn-:NTIFIC AMERICA" SUPp">:MENT, No. 6114. Price 10 cents. To be had at this office and from all newsdealers. 

Mention this paper. 

New Cas Engine 
"The Baldwin" 
Exhibited at thR. late American Institute Fair, New York. 

t:r§?���f�:-���c:�Xl��e�t c������ORg�l:b(:�<;[a:fi�t�t 
�:��eg�t�a�jCbhi�bf�:�� tr�:::ti.C:Jl:��8�:� ��:::.ee�:l'n� in common use for electriC light' d permitting anynum-
her of lights to be sbut,olfor tur on without alI'eeting the 
��:�\��I1f,\'� ����. �:!a�\e:j A n:,�r;;�I��,�:�i 
r.:e.,0r"e':: a'ri�e::�'fe:�� cheap p required. Manu· 
O·U.S Bro'th.ers d3 00. 

TH� AM�nI�AH ��LL T�L�PH�H� ��. 
95 MllK'ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 80th, 
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 therefor. 

KEUFFEL & ESSER, New York , 

Elevato1's and Holllllnll' Macbinery, 
3S PAItK now, NEW YORK. 

BlIJOHBS' AU_Ria 
STEAM PACKIN G 

Boller Coverings, Mlllboard, Roofing, ::- Building Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRlCR LlST AND SAMPLES SENT li"R8B. 

IL W. JOHNS MFB. CO •• ffl Malden lan� N.Y. 

ERIE ENGINE WORKS.w����;A����'i��"::frPA 
5TP.TIONP.RY-�(JRTA,8LE-AGRICULTURAL E NGI NE S STATICNAFlY PORTABLE -VERTICAI..-80ILE: RS 

�l����B�G���c�!,��e�y�� Scientific B� Catalogue 
The best ever prodnced. Have onr Patent Ink Filler, whIcb regulates snpply to pen; prevents soiling outside of pen-blades ; is tbe only cleanly devJoe for 1illing P'lns. Sample assortment, seven vla1a (of above colomb malled on receipt of liO cents. 

llECENTLY PUIIUSHED. 
Onr new catalogue contain in!! over 100 pages, includ­Ing works on more than IIfty dilferent SUbJects. Wlll be mailed tree to any address on application. 
llIUNN & CO., Publishers Scientific American, 

361 B,·.oadwny, !iew Yo,.)" 

THE BACKUS MOTOR Is the cheapest power known for driving all kinds ot light machinery. Thousands in nsc the world over. Speak for themselves. Soldwithorwithout a governor. 
It is noiseless, neat. compact. and runs without attention 
THE BACKUS EXHAUSTER 
A wonderful Air Mover. Invalnable for ventilating fsctorieR and public buildings. Will remove .moke, dust. steam, foul SiT. aci(lll, and is llP,ed for drYlt:J� heR tlng or eooling. pr Stnd.f()f" Special Cataloque • .-.. BACKUS WATER MOTOR CO., Newark, N • .I. 

'rEE 

J titutifit �mtritJu 
£STABL1SHIW 1S46. 

The lIIost Popular SdeutUle Paper lu tIle�World. 
Only 83.00 a Vpar,lncludlng 1'08tall'e. Weekly. 

G� !'lumbers a Year. 
Tbl .. widelY ch'eulllled and splendidly tllustrated 

paper Is pub Isl.M weekly. Every number contains sl%· 
teen pages of useful infotmatlon and a large number ot 
original engravings of new inventions lind discoveries. 
repre8entin� Engineering Works, steam 1\1 ncbinery, 
New Inventions. Novelties in Mechlln1cs, Manufactures, 
Cbemistry. Electricity, Te·egrapby. Pbotograpby, Archi­
tPtture. Agriculture. Horticu]ture, Natural ITist.ory. etc. 
Complete List of Patents each week. 

T"r1l18 of 8ub�crlptioll.-one copy of the SCIEN. 
TIFIC A "ERICAN will be sent for on. V-ar-62 nnmbers­
postage prepaid. to any snbscriber In the United States 
or Canada, on receipt of '''I'I'e dollnl'" by the pub­
Ilehen; sl% months, �1.50; three month.;$l.OU. 

Clab�.-Special rates for 8everainameR, and to Poet 
Masters. Write for partlcuiars . 

The safest way to remit is by Postal O�der. D,ran;-or 
Express Money Order. Mon"y· carefully plliced in'slde 
of envelopes, secnrely sealed, and correctly addresse.d, 
seldom goes astray, bnt -Is at the sender's risk.· Ad. 
dress all letters and make all orders, drafts, etc., pay­
able to 

�UNN &; CO., 
361 Broadway, New York • 

• 
T�::m 

Scientific American Supplement. 
This Is a separate and distinct pnbllcatlon from 

THK SCIE"TIFW AMERICAN. unt Is nnUorm therewltb 
in size. every number containinll sl%teen large pages fuJI 
of enllravinlls. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
'I'HI< ScrK"T.FIC A .. �R.CAN SUI'PLKM>:NT Is published 
weekly, and include. a very wide range of contents. It 
presents tbe most recent papers by eminent writers In 
all the prin3ipal departments of Ecience and the 
Useful Arts, embracing Blolo,;y, Gecloo:y. Mineralogy, 
Natural History &eojCraphy, Archreoloay. Astronomy, 
Cbemistry, ElectriCity, Light. Heat, �lechanical Engl. 
neering. Steam and RaIlway Engineering, )llulng, 
Ship Bnllding. 1Iiarine Engineering, Photogr:ophy, 
Technology, Manufacturing Indnstrles, Sauitary En­
gineerinjl, Agriculture. Horticulture, DomestIc Econo­
my, Bio�raphy, Medicine, etc. A vast am<Junt of fresh 
and valnable information obtainable In no other pub. 
lication. 

The m<J8t imp"..rant E1I{1ineenna Works, 1IIechnnlsD1s. and Manufactures at home and ab.Q&d are illustrated 
and described in the Supp LEMEST. 

Price for the SI'PPL>;MENT for the United States and 
C8JJada. $5.UO a year, or one copy of the ScrENTIFH' All. 
lIiRICAN and one copy of the SUI'PL';M""T, both mailed 
tor one year for �7.00. Single copies ]0 cents. Address 
and remit by pOstal order. express money order, or check, 

llIU�N & <!o., 361 Broadway, N. Y .. PUblishers SCIENTU'1(1 AME1t1CAN. 
• 

Builders Edition. 
THE SCIENTIFIC AMERICAN ARCHr'rECT8' AND 

BUILDERS' EDITION is issued monthly. '2.50 a year. 
Single copie., 25 cents. �'orty Inrge qnarto pages. eqnal . 
to about two hundred ordinarv book P&lles; forming a 
large and splendid Mallazin" of Arcbheclllr .. , rich. 
Iy adorned with elegant plates in colors, and with other 
line engravings; lllnstrating the most interesting ex. 
amples of modern Architectnral Constrnction and 
allied subjects. 

A special featnre is the presentation in each number 
uf a variety of the lat�st and ne,t plans for private resl­
denc .... City and country, including those of very mod­
erate cost as well as the more expensive. Drawings 111 
perspective and in color are given, togetber witb full 
Plans. Spec·fications, Sheets of Details. Estimates, titc. 

The elegance and cheapness ot this magnillcent work: 
have won for it the 14uree .. t Cil'cnlnlinn of any 
Architectural pnblicatlon in the world. Sold by al 
newsdealera. '2.50 a year. Remit to 

MUNN & CO., Publishers, 
361 Broadway, New York. 

ICE. �D� R�'l.tlG��ATING lIAOHINES ���:J�!J��� 
The Pictet Artificial Ice Company (Limited), Room 6, Coal &. Iron Exchange, New York, bard Sta., Phil&., and f7 Rose St., OPP: Duane St., N. Y. 

© 1888 SCIENTIFIC AMERICAN, INC. 
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