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In"lde Palre. each in"ertion - - - ,.:1 cent. a line. 
Back Paa:e, each inllertion - • - $1.00 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. Engravings may head adver­
tisements at the same rate per agate line, by measure­ment, as the letter press. Advertisements must be 
received at publication office "8 early as Thursday mom ... 
ing to appear in next issue. 

STAR HACK SAW 
11111 II IIII!MII 1111\111 

'These Hack Saws will cut Iron and Steel be 
vond all expectation. 
• Iron working mechanics e\'erywhere must and 
will use them. The;v do the work of files at one­
tenth the cost, and ill 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 same price. All saws marked with a star, 
and bOllring our name are fully warranted. 

MILLERS FALLS CO., 
93 Bead" Street, New York 

TH E H E S S �Jl�idf.:� 
PRICE $11i 00. This stove will run aU wintter an otuJ-halt 

a ton of coal or one cord of wood. Six 

�� s�;��te:�r;l i;o� ru��l!r:U �ri heat an ordinary room in 20 minutes from 
����fst�;'lh��f �rt.,;m�ri'."w ��MO �� 
circulation and makes the temperature of the room wnitorm throuqlwut. rr Send for catalogue of ll'urnaceA. Stove8, etc. 

DE!S!S S·.'UVE WClRKS, 
285 �'ranklin Street, CHICAGO, ILl., 

THE COP YING PAD.-HOW TO MAKE 
and how to UMP.; with an engraving. Practical directions 
����7cy:rK:rc���:sg:::�n:d�i%;��;�g;l�et��
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43S. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

STEEL BA.LLS. 
For Allti-Fliction Bearinlrs, of 
Best Cltlilt Steel . Hardened, Ground, and Burnished, from S-16in. to 2 in. diameter. 

In quality and density of metal, 
in unIformity of temper, and in ac­
curacy Bnd nicety of finish warrant­ed unequaled. pr Sampiu and prices an applica­
tion. 

lng-MachIne Co •• Flt.hburlr, M ..... 

Scientific B� Catalogue 
UECEN TLY PUBLISHED. 

Our new catalogue containing over 100 pages, includ· 
Ing works on more than fifty di1ferent subjects. Will be 
mailed tree to any address on application. 

MUNN & CO., Publishers Scientific American, 
361 BI'oadway, New YOl·k. 

JAMES B. EADS.-AN ACCOUNT OF 
the Hfe and labors of this eminent engineer. With a wrtralt. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT, No. 1i91!. Price 10 cents. To be had at this 
olllce an d from all newsd ealers. 

THt AM�RI�AI ULL TELEPR�HE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Lette1'S 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 therefor. 

Address JOHN A. ROEBLING'S SONS, llanufactur-er
���:l!

t
��d �dp;' ����o���e;;\ig ��:.e:r f;',�� Xi���nces. 

Bend for circular. 

PATENTS. 
MESSRS. MUNN '" CO .• in connection with the publi' 

catlon of the SCIENTIFIC AMERICAN. continue to ex .. amine improvements, and to act as Solicitors uf Patents for Inventors. 
, .. =c��n��� ��!.n'i:':;:

e
���a��fztlt'.:"f�h'e pl'epa.ra.�f9n of Patent Drawin�s, Specifications, and the pl'osecution of Application" for Patents in the United 

States. Canada. and lforeign Countries. Messrs MUnn &; Co. also attend to the preparation of Caveats. Copyrights 
for Books. Labels, Reissues. ASSignments. and Reports on Infringements of· Patents. All business intJrusted to 
them is done with special care and promptness, on very reasonable teJ;'ma 
tatnf�m�Wr����a:i�e: �:o��a;'��e��s a�N��o�� c':; cure them; directions concernin� Labels, copyrigllits, 
De8igns, P�tent8, Appeals. Reissues. Infringements, AB .. 
signmentB, Rejected Cases, Hints on the Sale of Pa­
tenta,ete. : -We also eend • ./,. •• of chMv<, a SynOPOl" of Foreign Pa. 
tent Lawa. showing the CORt and method of securtnjl! 
patents in all the principii! counttles of the .. orld . .  

lIIVNN &; CO., 8oHeltor. of P.&enU, 
381 Broadway. N .... Yort. 

BRANCH OFFIClliS.-No. 622 and � F I!treet, Pa­ctao BUlldinlJ, OIIat 7th itrHt, W .. IlI�., I), C, 

J titufifit �mtti'nu. 
The Ori[inal Unvnlcanized Packin[. 
GALLED THE STANDARn-�� �\::e;�e:.:c��:"�'d�iCh 

Accept no packing as JENKINS PACKING unless 
stamped with our hTrade Mark. " 

JENKINS BROS {iU�ks���:�t,NiI.!ion. 
· �i �O::!'b::! �::: 1;�!:co. 

THE KODAK CAMERA 
Makes 100 Instantaneons Pictures by simply pressing a 

button. Anybody can use it who 
Can wind a watch. No focusing. 
No tripod. Rapid Rectilinear Le n s .  Photographs 

�e°ri��a i�bJ�g�:: can 
011 of I ... abor can finish pictures, or 

them to the fac­lory to be finished. 
Morocco covefed Ca� mera, in .h a n d s o m e  

s o l e�l e a t h e r  case. loaded for 100 pict ures, For full deSCription Kodak" see SCI. AM., Sept. 15, '88. 
Price, $'l1i.00. Reloading, $�.OO. 

The Eastman Dry Plate & Film Co. 
Rochester, N. Y. I 15 OxforEi St., London. 

Send tor copy ot Kodak Primer with Kodak Plwtograph. 

HISTORY OF THE ELECTRIC AL ART 
in the U. 8. PatentOlllce.-BYC. J. Kintner. An Inter­
e!'!lting history of the growtb of electrical science in this country, and notices of twme of the more important 
models in possession of the Patent Office. Contained in SCIE�TIFJC AMERICAN SUPPLEMENT No. :144. Price 10 
cents. To be had at this olllce and from all newsdealers. 

Mention this paper. 

ICE-BOATS - THEIR CO NSTRU CTION 
and management. With working drawings, drtai�, and 
��esl�t�oi�. f�few�g¥ih����'f�s��Br�g:'�fli:gog�a�� used on the Hudson river tn winter. By H. A. Horsfall, 
M.E. Contained in SCIF.NTIFIC AMERICAN SUPPLE­MENT,l. The same number also contains the rules and regulations for the formation of Ice-boat clubs. the sail­
ing and management of ice-boBts. Price 10 cents. 

With saw for cutting metals. Saves all the broken 
hack·saw blades. In use over two years in all parts of the country. 1.'he new clamp's have the edges bevelled 
that hold the saw. By mall, with one blade, 50 cents. 
�zt::!l;;d:'Sa��" BI���s"8���ri:: ,7.�r��:;,c�, �����t:lct: 
by mail. Discount to dealers. 
NOROTON MFG. WORKS, Noroton, Conn. 

W
ATCHMAKER

S Send for REDUCED PRICE LIST of Whitcomb I.n,he8. date of July I, 1888. 
American Watch Tool Co., Waltham, Mass. 

THE DEVELOP MENT OF THE MER-
curial Air Pump.-By Prof. Silvanus P.Thompson, D.Sc. 
An interestlngh.istorical paper in which the various mer­cUrial air pumps in use from early times up to the present 
rr.eI5�:����dngr���ib���: Yll:vugw��

i
��dP3�: 

ward driving pumps. ltV. Combination pumps. V. In ... jector pumps. VI. Mechanical mercurial pumps. With 
36 engravings. Contained in SCIF-1\''l'IFIC AMF.RICAN 
SUPPLEMENT, Nos. 6�9, 6!l0 and 631. Price 10 cents each. To be had at this office and from all newsdealers. �I\CtHNISTS'SU.b '---J L.ATHESV,,� 

f'\: SEND 13 CENTS '/l CHUCKS "'\OOL 
FOR ll..I..USTRATEC CATAlOr:,UE I./� � \.."':::'SCREWS MONTGOMERY&CO lOS FULTON ST NY J'O�\CAllIPIRs[" 

NON-CONDUOTOR., 

Sectional Pi pe Coveri ngs, 
-ASBESTOS BOILER COVERINCS, 

H. W. Johns Manufacturing Co. 
SOLE MANUFACTURERS OF 

W. Johns' Asbestos UOOfillll, Buildlnll Felts, Fire-Proof Paint .. , Liquid Paints, etc. 
87 Malden Lane, New York. 

G ENERATION OF STEAM.-A 
lecture by Geo. H. Babcock delivered in the Sibley College Course. I. The production of Heat. Fnrnaces 
for burning bituminous and anthracite coal, wood, saw .. 
dust, waste gas, natura] gas, etc., descri bed. II. The 
�e���a�::s'�:JB��' of�����pr*'it¥teug:�r��eg,':,� 
t.alned in SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 
6\!4 and 61!1i. Price 10 cents. To be had a t this olllce and from all newsdealers. 

STEAM ENGINES 
Upright and-Horizontal, 

Station ary, 
Portable and Semi-Portable, 

S to 16 Bortle Pow.,... 
Illustrated Pamphlet Free. Address 

MES LEFFEL &. CO. 
SPRINGFlELD, OHIO, 

or 110 Liberty St., New York 

MACHINER Y PALACE OF THE PARIS 
Exhibition of 1889.--Description of the main �alJery of 
the machinery Palace, and ot the 362!l( foot trusses which are to be used in its construction. WUh 2 en­gravinjl!s. Contained In SCIENTIFIC AMERICA N Sup­
PI,EMENT, No. 1i94. Price 10 cents. To be had at this 
olllce and from all newsdealers. 

S AW S Wanted 50,000 Sawyers SAW S a n d  Lumbermen t o  

A send us their full address for a copy of Em- A erson's pr Book of !SA WS. We are first to introduce N ATURAJ. GA S for heating and 

W tempering Saws wi th wonderful effect up-W on improving their quality and toughness, 

S 
enablil!l! us to reduce_prices. Address 

S EMERSON, SMI'I'H & CO. (Ltd.), Beave"l' Falls, Pa. 

HUDS O N  RIVE R BRI D G E  AT 

§iY,Y:�8�re�.;-&J:s')e�
re

�i;e;"1 cde���rt"o�', 
E

FO���: tiono, Superstructure, Temporary Staging, Trestle Work 
Wltb 3 en!<ravings. Containe:!. in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 646. Price 10 cents. To be had at this olllce and from all newsdealers. 

'=--EABL AND FINE GRAY IRON ALSO STEEL �ALL __ --J:: C"STINGS FR� SF'WAL £RNS 
-O<'VlIN Y. CO I r,NE TINNING JAP - pp.'!! " AS (. '" \; FIN1SHING ANN!NG . ltiOM LEHIGH AVE � AMER'CAN 5T PHllA , __ ".'!� 

CHICAGO. PHILADELPHIA. LONDON. 

Barnes' Patent Foot Power Machinery. 
.- WORKERS OF WOOD OR MET�L, 

without steam power. by using outfits of these Machines, 
can bid lower, and save more money trom lJ;;;��� 
theirj obs, thaD by any othermeansfordoins I 
their work. Also for Industrial Schools or Home 'l'ralniDg'. 
With them boys can acquire practical jour-::lv��'S ��i::_tPs�

f
c����iu;�:e!�

r them -
W. F. &. JOHN BARNES CO., 

No •. 1999 ___ Euby St., Eocklord, Ill. 

ASBESTOS FELTING wKs·lHair.Felt 
Cement Felting Coverings 

93 Malden Lane, N.Y. I For Heater, Steam Water Pipes 
NAT URAL GAS INDUSTRY AT PITTS­
g�Jp.inay�AW��f5IlW��ar{c!�� �o�'i!i�lt'�!lioI��� 
TIFIC AMERICAN SUPPLEMENT, No. 621'. Price 10cents. To be had at tbis olllce and from all newsdealers. .... - .CA�!'d��.Is�Il,�� TOOLS 

stamps for Catalog. IOOOIlIustro.tions. 
. no. WlLlUN80lII £o., 66 state Stq W_ 

GOLD MEDAL, l'ARIS, 1878. 
BAKER'S 

Br08kfast COCOR. -L._...,"" Warranted a�soZuteZy pur" Cocoa, from which the excess of 
Oil has heen removed. It has three 
times the strength of Cocoa mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi. 
cal, c08ting le88 than one cent a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids 88 

"'I1�IiiII"'Il"III. well as for persons !n health. 
Sold by Grocers eveqwhere. 

W. BAKER & COil Dorchcstaf, lass. 
The TRENTON ENGINE AUTOMATIC CUT-OFF BALANCE VALVE - Higbest qutl'

i 
economy, and dura15l1tty guaranteed. ll1henlx l·on Co. Tt"enton. N.J., M'f'rs. 

F. VAN WINKLE. Agt., 91 Llber,y St.,N. Y. 

EMERY lWHEELS. 
Made SOr,ID oflhe Celebrated WEI,LINGTON MILLS EMERY. 

&"O"PER.:J:OR. TO .ALL OT�EJR.&. 
Thousands of 

'!t�':t
a
i�x

r
if!!'Ft�r�!� ��;;g$�!..y;::��:.s

t. most Dur. 

[NOVEMBER 17, 1888. 

SY�A[�S[ MMU��lt I��� W��KS 
W B BURNS PROP'" 

'I'HE MODERN ICE YACHT . - BY 
Geo. W. Polk. A new and valuable paper. containing 
full practical directions and specifications for th.e con­strllction of the fastest and best kinds of Ice Yachts of the latest, most approved forms. Illustrated with en­
gravings drawn to scale, showing the form. pOSition, and arrangement of all the parts. Contained in SCIEN­TIFIC AMEUICAN �UPPLEMENT. No. 6�4. Price 10 cents. To be had at t.his olllce and of all newsdealers. 

AUTOMATIC CUT OFF ENGINES 't'ci;:'W;'.i� 
MANUF'ACTURfD UPON SCI[NT1FjCAND PRACTICAL PRINCJPLES .)' BALL ENGINE CO ERIE PA 

H YPNOTISM IN FRANCE.-A N I N-

U�r:flo�;ie�o��!�eNrl���i:�a;�Ig���:I�bJ:�u� 
PLEMENT, No. 613. Price 10 cent •. To be had at this 
office and from all newsdealers. MADE WITH BOILINC WATER. 
EPPS , S 

CRATEFUL-COMFORTINC 

COCOA MADE WITH BOILINC MILK. 
P HTHISIS.-A PAPER BY DR. H. C .  

��P�ig�s;�i��YIM�e�:ja�lyj�g���:w g-�::.:f��j.?� 'i;�: ENTIFIC AMERIOAN SUPPI,EMENT, No. 1)94. Price 10 
cents. To be had at this office and from all newsdealers. 

ERIE ENGINE WORKS.w':;���;,�i��'i��R�(' 
STp.,TIONARY-PORTA8LE-AGRICU,-TU�AL - ENG IN E:S 

STATIONARY-PORTABLE -VERTICAL - SOl LE R S 

T�E 

J titutifit �mtritau 
ESTABLISHED 1S46. 

The !!lost Popnlar Seleotille Paper in the World. 
Only 83.00 a Year, Inclndinlr Postalre. Weekly. 

li!l Numbers a Year. 
This widely ch'culaIed and splendidly lllustrated 

paper Is published weekly. Every number contains six­
teen pages of useful infOImation and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions. Novelties in Mechanics, Manufuctures, 
Chemistry, �Iectricity, Telegrapby. Pbotography, Archi­
tecture, Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Tel'IDs of Snb8cription.-One copy of the SCIEN­
TIFIC AMERICAN will be sent for one !lear-52 numbers­
postage prepaid, to any subscriber ill the United States 
or Canada, on receipt of three dollal's by the pub­
lishers; six montbs, $L50; three months, $1.00. 

Club".-Special rates for several names, and to Post 
Masters. Write for part�culars. 4. 

The safest way to remit is by Postal Order, Draft, or 
Express Mohey 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 :M:'O"NN & COo. 

361 Broadway. New York. 
• 

T� EJ 
Scientific American Supplement. 
This is a separate and distinct publ1catlon from 

THE SCIE"TIFIO AMERICAN. but is uniform therewith 
In Size, every number containing sixteen large pages full 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE ScmNT'FIC AMERICAN SUPPLEMENT is publisbed 
weekly, and includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinoipal departments of Science and the 
Useful Arts, embracing Biology. Geology, Mineralogy, 
Natural History. Geography, Archreology. Astronomy. 
Chemistry, Electricity, Light, Heat, Mechanical Engi­
neering, Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering, Photography. 
Tecbnology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amullnt of fresh 
and valuable Information oJ>tainable in no other pnb. 
lication. 

The most impllf"tant Engineering Works, Mechanisms. 
and ManufactUres at home and abroad are illustrated 
and described in tbe SUPPI,EMENT. 

Price for the SUPl'I.EMENT for -the United States Bnd 
Canada. $5.00 a year, or one copy of tbe SCiENTIFIC AM­
ERICAN and one copy of tbe SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order, expressl/Jlloney order, or check, 

lllUNN & Co., 361 Broadway, N. Y., 
Pllblishers SCIENTIFIC AMEItICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI'rECTS' AND 

BUILDERS' EDITION Is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equal 
to about two b undred ordinary book pages; forming a 
large and splendid Maaazine of" Al'chitecture, rich. 
Iy adorned with elegant plates in colors, and with other 
fine engravings; Illus tratlng the most Interesting ex­
amples of modern Archltecturlll Construction and 
allied subjects. 

A special feature is the presentation In each number 
of a variety of the latest and best plans for private resi­
dences. city and country, including those of very mod. 
erate cost as well as the more expensive. Drawings in 
perspective and in color are' given, togetber wIth full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of tbis IDBltnlflcent work 
have won for it the ldlraest Cit'culalion of any 
Arch"ecmral publication In the world. Sold by al 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 
nUNS WET or DRY. CUTS COOL and .FREE. A SAFE WHEEL. 

361 Broadway, New York. 
NEW YORK BELTINO AND PACKING CO. 1111111 JnHN H. CH!lEVER, Tre .... 

La:�:l�:l����i��f.�"$�!�� �ei::�a1{:.·· 
Warehouse: 15 Park Row, New York. 

European Branch: Pickhuben 5, Hambur&. 

© 1888 SCIENTIFIC AMERICAN, INC. 

PRINTING INKS. 
T

HE .. Scientific American" is printed with CHAS. ENEU JOHNSON & CO.'S INK. Tenth Bnd Lom· bard Ste., Phila. , lind t7 Rose St., opp, Drume lit .• N. Y. 
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