
Inalde Paa:e. each in_rUon � • •  , � centa a line. 
Back Patre, each In lien ion •• • 81.00 a line. 

The above are charges per agate Ime-about eight 
words per line. This notice shows the width of the line, 
and Is set In agate type. EDl!TBvlDgs may head adver
tisements at the same rate per agate line, by measure
ment, as the letter press. Advertisements must be 
received at publication oftlce as early as Thursdaymorn. 
lng to appear IB next Issue. 

STE:JDL B.A.LLS. 
For Anti.Friction Beal'inirs, of 
Best Ua"t Steel. Hardened, 
Ground, and Burnish"d, 8-]6 In. 
to S lB. diameter. 
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n
nfror1l!iii:of :���l. ':>;d 'l'ri'�J2 

of finish warrant-

Z. Samples and pr;c.s I)Il, applica

Slmond's Rolllne·Machlne Co., Fltcohhura:, Ma ... 

THE COPYING PAD.-HOW TO MAKE 
and how to u�e: with an engraving. Practical directions 
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43S. Price 10 cents. For sale at this oftlce and by all 
new8dealers in all parts of the country. 

DELAFIELD'S PAT. SAW CLAMP 

� UiJ. 11' 

With saw for cutting metals. Saves BlI the broken 
back ... saw blades. In use OTer two years in all parts of 
t�:tc��fJrrbe T!� �eRyCI:'':ill: �1£� ��: ��J':. M�:gf� 
Extra blades8�" x �I', "Star." '; cents each, 70 cents per 
dozeD. by mRU. Blades 8" I 1". -, Stubs/' 35 cents each, by mall. Discount to dealers. 

NOltOTON MFG. WORKS, Noroton, Conn. 

NATURAL G AS INDUSTRY AT PITTS
�:p!':y��r�5 hl��rra�f.!� CJ:,�rt!�ell�iOI� 
TIFIC AMERI(,AN BUPPL.MENT. No. 627. Price 10 cents. 
To be had at tbls oftlce and from all newsdealers. 
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Wheels and Rope for conveymg power long distances. 
Send fur Circular. 

TR� AMERI�AI D�LL TELEPR�IE ��. 
95 MILK ST. BOSTON, MASS. 

This Company owns the L etters Patent 
granted to Alexander Grahap1 Bell, March 
7th, 1876, No. 174,465, and 'January 30th, 
18n, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
frin�e8 the right secured to *is 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 consequence!!! 
thereof. and liable to suit therefor. 

WHITE MOUNTAIN 

Hammock Chair. 
For the House, Lawn, Porch.and 

Camp. Is chOCk full of Com
fort and Ble88ed Reot. 

:E»�XClm. .3.00. 
The Alford &: UeI'kele Co. 

7" Chamber" 81., 
P.O.Box�. NEW YORK. 
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full address. for a copy of Emerson's tr Book A of SA W�_ We are first to introduce NATUR- A 
AL GAS for heating and tempering �awli 
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prices. Addr""" 
S EMERSON, !'I:lIITH &; CO. (Ltd.), 8 Benver"Fall", PR, 

THE GENERATION OF STEAM.-A 
lecture by Oeo. H. Baboocl< delivered In the Sibley 
College COurse. I. The production of Heat. Furnaces 
fur burning bituminous and anthracite coal, wood. oaw
dust. waste "as. natural gas. etc. described. II. The 
�e�,��a��s ��:i��' ore��.
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tained in �CU;NTII'IC AMBRICA.N SUPPLEMENT, NOB. 
6·.!<t and ., . .!... Price 10 cents. To be bad at this oftlce 
and from all newsdealers. 

BARNES' N E W  
Patent Velocipede Grl "dlllg and 

PoU.Jo.lng Machine. 
For grinding and polishing Cutlery, 

Jewelry, Ornamental. Wares. Skate 
G rindinj(. etc.. etc., 80S an accessory to 
or for a distinct busines!!, a large profit 
with small outlay. OutHts of �'oot 
re':--;:'':;' �:

c
�'::J i':!'dP�t!.� ��f.r-logue free. 

W. F. &: John Bnl'nes Co •• 

1999 R .. by St., Rockford. Ill. 

PATENTS. 
MESSRS:MUNN & CO .. In connection with the publl' 

catlon uf the SCUtN'TfP'tC AMERICAN. continue to ex
amine improvements. and tu act a8 Solioitors of Patenta 
for Inventor�. 
f�:!�
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prt'paratlOn of Patent DrawlDlls, SpecificatioI!s. and the 
prosecution of Applicatinn� for Patents in t,be United 
�tat-es. Canada. and Foreisrn Countries. )1 easn Munn " 
r�r ���:�����b!:;8�h�J:�:�:����i��:�:.
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on Infrmjlementa of P)J.tents. All busine88 int.rusted to 
them is done with IIpeeial care and promptness. on very 
.->uabl. term. 
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cure them; direett01l8 concerning Labels. COpyrig�t8' 
DeMps. Patents. AP

peal •• Reissues. Infringements, All
oij(IlmeDts. Reject<!d Cases. illnts on the Sale of P .... 
tete. etc. 

We al8l> send. !ru 01 cllargo, a Synopa\8 of Forel(lJ1 Pa
tent I.&ws, showing the coot an d metbod of securing 
patent8 IB , \I the prlnctpal countries of the world. 

lIl1JNN .at CO., 8011elton of Pa,e.,., 
BIll �",.y. Ne. York. 

BRANCH �lI'J'ICX8.-No. fI22 IID4 lit F Street, Pa
el1Io 111111 ..... _rTth 8treet. WUIlIulWD. D, C, 

1titntifit �mtritAUI. 

New Cas Engine 
"The Baldwin" 
Exhibiud at the !au Anurican InBtituu Faw, New York. 

A four horse-power eoglne in connection with storage bat
tery. running Il4 Incandescent electriC lights (and without 
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cheap power is required. Manu-

01;1& Bro1;l:1ers � 00. 

HUD S O N  R IVE R BRIDG E AT 

§i�Y:��gE��ec�J:�;.
nre ��e�1 cde�����i'o�', EFO���� 

tlono, Superstructure. 'I'emporary Staging. Trestle Work 
With 3 eniIT8v1ngs. Containej in ScIKNTIFIC AMERICAN 
S'·PPLEMENT. No. tl46. P, lce 10 cents. To be had at 
this oftlce and from all newsdealers. 

DRY AIR REFRIGERATING MACHIN E. 
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cold air per hour, when running at a speed of 100 revolu
lions J)9r mlnnte, and capable of reduclBg thetempera. 
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diagrams illustrative of Its performance. C'!ontalned IB 
SCIENTIFIC AMERIOAN SUPPLEMENT. No. �8S. Price 
10 cents. fo be had » this oftlce and from all newsdealers. 

EievatOl'8 and Hoillt ing Machinery, 
3S PARK now, NEW YORK. 

--_. _--------------

I�,elty H�ir FUrDlCn. 
Expose an Immense Heated 

Surface. 
Extract all the Heat from 

the Gsses. Furnish Pure 
Warm Air In Abundance. 
Fourteen Years of Test. 
Universally s atisfactory. 

Send for" Oar Furnace Book." 
Abram Cox Stove Co., 

MANUFACTURERS. 
Philadelphia and Chicago, 

HOME-MADE INC UBATOR.-PRACTI-
cal directions for the mmufacture of an effective incu
bator tbat bas been carefully tested and found to per· 
form all that may be reasonably expected; with direc· 
tlons tor operating. With 4 figures. Con tamed in S('I
ENTIlI'lC AM "RICAN SUPPL"M"NT. No. fi30. Price 10 
cents. To be had at this oftlce and from all newsdealers. 

ELECTRICAL STR ESS.-AN INTER
:��M.��

r 
a�el�J�c �et�';e��';,�".f;'c��r!�� d1}f:::�; 

potentials. With 9 1Igures. Contained in SCI "NTIF I C 
AMERICAN SUPPL"J(E�T, No. tl46. Price 10 cents. To 
be had at this o:tr.ce and from all newsdealers. 

GAS ENGINES. 

This material Is composed of the well-known mineral Asbe ..... tos. combined with water and acid proof material", molded and pre88ed Into almost any de_ 8ired shapeand tben vulcanized It is superior in many respecta to otiler mltteria1s of a simUal' natnreo n  account of Its resist· ance to heat,aci d ,  and alkalies, and as a non-conductor of elec. tricUy. For electrical plates. 
rings, _shers, 8OOI1DluIator cella, etc., It Is unsutpassed. 

H. W. JOHNS MANUFACTURING CO. 
8'7 �a.1.c1.eZ1 %..a.Z1e. Ne� Y'ork, 

SOLE MANUFACTURERS OF 
H. W. ,J'ohn.' A.besto. Billboard. Sheathings, DuUding Felts, Fire-Proof' 

Paint., Liquid Paint., A.be.to. Roofing, ete. 

CHWAGO. PHILADELPHIA. LONDON. 

Mention this paper. 

CASTING METALS UPON COMBUf:!TI-ble Materlals.-A I>a,-or by A. E. Outerbrldlfe Jr., describIng a process of CIIIItlag Iron and otber metals nP-On lace, �mbrolderies •. fem fronds, and other combustible matenals. With 4 Ill_rations. COntained In SCIENTIFIC AM EUICAN BUPP""II�T.No. HI. Price lOcents. To be bad at this otllce1llld from all newedealers. 

TO BUSINESS MEN. 
The value of tbe SCIENTIFIC AMERICAN as an adver

tising medium cannot be overestimated. Its circulation 
�o�";.ibU::'':,"l

r
��t;�e���'lo

t
��\J?: �r1't.,.����

r ���Z�� 
rles. and Is read In al\ the prlBclpalllbraries and reading 
rooms of the world. A business man wants something 
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advertises In the SCIENTIFIC AMRRICAN. And do not 
let tbe advertising agent Inlluence you to substitute 
��tf��,f�P�: ��
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for your Interest to advertise. Thls ls frequently done, 
for the reason tnat tne agent gets a larger commission 
!�

0
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\\"e 
�i,;::&.rc�=����culat lOll UlAn is aIIow-

)'or rates oee toP Qf tlrl!l\ "olurDU wi. thl. _eo 01 ad. 
dress 

MVNN &; CO . . P .. oll.h" .... , 
3t11 Br.adwa�, New York. 

Hydraulic Elevators 
-AND-

WATER MOTORS. 
Send for New Catalogue. 

Tuerk Hydraulic Power Co. 
11 Cor� .. dt 8t.. N." York. 

39 Deanorn St., Uhicago. 

INFLUENCE MACHINES.-A PAPER 
by James Wlmshurst, giving a complete account of the 
f�C:�r!��&':fta��������i:J��\'i, '1'i.t:'i��IN fci}.� 
PLEMENT. No. 647. Price 10 cents. To be had at this 
otllce and from all newsdealers. 

W
ATCHMAKER

S Send for REDUCED PRICE LIST of 
Whitc omb I,alhea, date of .July L 1888. 
American Watch Tool Co., Waltham, Ma88. 

JAMRB B. EADS.-AN ACCOUNT OF 
tbeUf() and labors of this emlnent.engineer. Wlth a 
J>QrtraI.t. ContalBed In SCJltNTD'IO Ald:ERICAN SUPPLE-
�di��im�'lro�.fun��\��ts. To be had at this 

© 1888 SCIENTIFIC AMERICAN, INC. 

[J UNE 30, 1888. 

:'kt{-aJI1
p
'\1�u�rJ"�� N'lE:Toi �!i�� �()RK, for the manufacture of which we have un

equalled t .. cillUes. Henry Dlsston & Sons, Incorporated, 
JObbIng Department. F ront & Laurel SU., Phtla .. Pa. 

CHALLENGE E �c�,�\<\�C�RA'2��,,'ti� 
- A "" THIRD AND ��1.1£[flLAND PHllA 

ICE·HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. ContalBed IB SCIENTIlI'lC AMERICAN SUP
PLEMENT, li9. Price 10 cents. To be had at this oftlce 
lind ot all newsdealers. 

now TO MAKE THE WIMSHURST 
Itrllueuce Machlne.-Directions for making a cheap and 
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PrIce II cents. 'lb be had at this oftlce and from all 
lIewsdealers. 

AUTOMATIC CUT OFF ENGINES ,:gt\-���� iii I< NUr:-A"l JHO P to C"-IENTlft A,OPflACTlCi'L PPIN.(FlI=S 
BALL ENGINE CO ERIE p" • 

HOW TO MAKE AN INCUBATOR.-
Full directions. Illustrated with 7 1II<I1res. Also direc
tions for operating the appllrlttus. ContulBed IB 
SCIKNTIFIC A1D<lUOA.'" SUPPLEM.NT. No. tll�. I'rlce1O 
cents. To be had at this oftlce and from all newsdealers. 
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� titutifit �mtritlln 
ESTABLlSHlm 1S46. 

The lIost Popular Seientille Paper in the World. 

Only 83,00 a V"nr, includilla: Po.tag". WeeklY, 
l)� N .. mb,·l'o a Yen.'. 

Thf8 widely clrenln,ed and splendidly flIustrated 
paper Is pUbllslled weekly. Every number contains six
teen pages of useful lnfOlmatlon and a large nnmber of 
orlglDal engravings of new Inventfons IUld discoveries, 
reprefientlng Engineering Works, Steam �Iuchinery, 
New Inventions. Novelties in Mechanics, M8nufncturea. 
C'bemlstry,l!:lectrlclty, Telegrapby. Pbotograpby, Archi
tecture. A grlculture. Horticulture, Natural Distory, eto. 
Complete LIst of Patents each week. 

T er ... s of S"b8c'·i p'ion.-one copy of the SCII<N
TIl/Ie A"ERICAN wlll be sent (or one year-62number&
postage prepaid. to any subscriber In the United States 
or Canada, on receipt of tl ... "e 01011111'0 by the pub
IIshers; six mont bs, fL50: Ihree month., $LOO. 

Clnbs.-Speclal rates for several names, and, to Post 
Masters. Write for portlculars. 

The 88fest way to romlt Is by Postal Or der. Draft. Q1' 
Express Money Order. MOllOY carefully placed inSide 
of envelopes, securely sealed, and correctly addre8sed, 
seldom goes astray, but is at the sender'� risk. Ad. 
dress all letters and make all orders, drafts. etc., pAy. 
able to 

�N &; CO., 
361 Broadway, New York. 

• 
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ScientHic American Supplement. 
This is a separate and distinct publication from 

'rHK SCIENTIFIC AMERICAN. but Is unl!orm therewltb 
In Size, every number containing sixteen large pages full 
of engravings. many of which are taken from forelp 
papers, and accompAnied with translated descriptions. 
THE SCaNTllIIC AMERICAN SUPPJ;."M�NT Is published 
weekly, snd Include. a very wide ran/Ze of contents. It 
presents the most recent pap�rs by eminent writers In 
all the prinOlpal dejlllrtments of Science and the 
Useful Arts. embraclBg Biology. Geclogy, Mineralogy, 
Natural History, GeOj<raphy, ArchreololO'. Astronomy, 
Chemistry, El ectriCity, LI/Zht. Heat, Mechanical Engl
neertng. Steam and Railway Engineering, )1inlng, 
Ship BulldlBg, Marine EnglBeerlng. PhotQgrllphy. 
· ... echnology, MannfacturlBg industries, Su.itary En. 
glDeerlng. Agriculture. Hortlculture, Domestic Econo
my, Blol!TBphy, MediclBe, etc. A vast amunnt of fresh 
and valuable IBformatlon obt8lnable In no other pnb
lication. 

The 1IIOst impurlant E1II)ineerin(l Works, lIIechanlsms. 
and Manufactures at home and abro&d are illustrated 
and described IB tbe SUPPLEMENT. 

Price for the S[;PPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM
mmCAN and one copy of the SUPPLEMICNT, both mailed 
(or one year for $7.00. SlBgle copies 10 cents. Address 
and remltby postal order, express monel order, or check, 

MUNN &; Co., 361 Broadway, N. Y .. 
PubUshers SCIENTIJI'IO AMEItlCAN. 

• 

Builders Edition. 
THE SCIENTIFIC AMERICAN ARCID'J'ECTS' AND 

BUILDERS' EDITION Is Issued monthly. �.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two hundred ordinary book pages; forming a 
large and splendid Magazine of Architect UI'". rich
ly adorned with ele9ant platu in colors, and with other 
line engravings; illustrating the most Interestini ex
amples of modern Architectural Construction and 
allied subjects. 

A special teature is the presentation in each number 
ot a variety of tbe latpst 8nd best plans for private reSI
dences. ctty and country. including tho.e of .. �ry �od. 
e ..... tecost as well as the mure expensive, DrawIDgs In 
perspective and In color are given. (og,·ther with full 
Plana. Speci1lcatlons, Sheets of Detai 1 •• Estimates, "te. 

The elegance and cheapness of tbls UJ8jUllficent work 
have won for it tbe J.nr"e.t (· ... clIlntion of any 
Architectural publication In the world. Sold by al 
newsdealera. �50 a year. Remit to 

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