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)If{(lverfi.semenfs. 
Inside l�nge. each insertion"" - - .,. a cents a line. 
Hack l'na-e, each iU!!Iel'lion - - . 11 .00 a line. 

The above are charges per agate hne-about eight 
words per line. �'hi8 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 measure
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn. 
ing to appear in n.ext issue. 

New Gas Engine 
"The Baldwin" 

Exhibited at the late American Institute Fair, New York. 
A four horse-power engine in connection with storage 

battery, running 84 incandescent electric lightl'o! (and 
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speed steam engines in common use fur electric lighting, 
and permitting any number of lights to be shut oifor turned on witnout affecting' the remaining lights in the 
slightest degree. A marvel of beauty, perfection, and 
power, adapted to lighting, pumping, and all purposes 
where a safe and cheap power is required. Manufac. 
tured and guaranteed by 

Otis Brothers & Co., 
Elevators and Hoisting Machinery, 

3S PARK ROW. NEW YORK. 

CASI1NG METALS UPON COM BU8TI-
ble Materials.-A paper by A. E. Outerbridge Jr., de
scribing a process of casting il'On and other metals upon 
lace, embroideries, fern fronds, and other combustible 
materials. With.j. illustrations. Containe(l in SCIENTI
FIC AMEltICAN SUPPLElIE'\T, No. 601. Price 10 cents. 
To be had at this office and from all newsdealers. 

N�vdty H�ir rurna��:. 
Expose an Immense Heated 

Surface. 
I'i:xtract all the Heat from 

the Gases. Furnish Pure 
Warm Air in Abundance. 
Fourteen Years of Test. 

Universally satisfactory. 
Send for" Our Furnace Book." 

Abram Cox Stove Co., 
MANUF ACT"CRERS. 

Philadelphia and Chicago. 
SHIP WAVES.-BY SIR WILLIAM 
Thomson. A lecture delivered before tbe Institution of 
Mechanical Engineers.-Definition of wave. 'llhe differ
ent kinds 01 waves. Waves produced in water by boats 
and the wind. How the wave procession is kept up. 
Effect of a ship's build in causing waves: With eight 
figures. Contained in SCIEXTIFIC AMERICAN SUPPLH;_ 
MIl:NT No. fila. Price ten cents. To be bad at this 
oftlce and from all newsdealers. 

AIR, PURIFICATION OF. - BY D. 
Prince, M. D. An experimental study in re'ation to the 
remova! from the air of the dust or particulate materIal. 
supposed to produce yellow fever. small-pox:. and other 
infectious disease. 1 illustration . Contained in SCIEX-I 
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-------------------
THE FORTH BRIDGE.-A PAPER BY 
A. s. Blggart, describing tbe metbod employed in tbe 
erection of this great engineering wDrk. With 8 fig
ures. Contained in SCIENTIFIC AMERICAN �UPPL1CM�JNT 
No. 6·lfj. erice10 cents. To be had at this office and 
from all newsdealers. 

tions for laying off simple mural and port.able. &un dials. 
With 5 figures. Cuntained in SCIEXTIFIC AMERICAN 
SUPPLEMENT, No. 631. Price 10 cents. To be had 
at this oftlce and from all newsdealers. 

PATENTS. 
MESSRS. MUNN & CO .• in connection witb tbe publi· 

catIon of the SC1ENTIFIC AMERICAN, continue to ex· 
amine improvements. and to act as Solieitors uf Patents 
for Inventors. 

In tb18 line of busmess t.bey bave bad !orty-ane years 
experience, and now have 'UnequaZed JaCJiZities for the 
preparatlOn of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
8tA.tes, Canada, and E'oreign Countries. Messrs Munn & 
Co. also atten� to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, ASsignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms 
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cure them i directions concerning Labels, Copyrights. 
Designs, Patents, Appeals. Rnissues. Infringements, Afi
signments, Rejected Cases, Hints on the Sale of Pa
tenta, etc. 

We also send, ff'ee of charge, a SynopsIs of ):I'oreign Pa .. 
tent Laws, showing the CORt and method of securing 
patents in all the principal countries of the world. 

ltIfJNN &: {JO., Soliclton ot Pa'enu, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, 
cl1le Building, near 7tb Street, -Vasbington, D. C. 

$titufifit �mtri,a:u. 
I THE BACKUS MOTOR 

Is the cheapest power known for driving all kinds of 
light machinery. Thousands in use the world over. 
Speak for themselves. Sold with or without a goyernor, 
It is nOiseless, neat,compact. and runs without attention 

BACKUS EXHAUSTER 
A wonderful Air Mover. Invaluable for ventilating 
factories and public buildings. Will remove smoke, 
dust, steam, foul air, acid�, and is used for drying, 
heating or roo ling. lJr' Sendjor Special Catalogue • ....LJ BACKUS WATER MOTOR CO., Newark, N .... 

THE AMEnI�AN nLL TELEPH�NE ��I 
95 MILK ST. BOSTON MASS. 

This Oom pany 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 thl'refor. 

Mention tbls paper. -----------------
GOLD MINING MACHINERY. - DE-
scription of some new mining plunts constructed in 
Eng lana for use in the Transvaal, Austria and Hungary. With 10 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 593. Price 10 cents. 1'0 be bad at 
this office and from all newsdealers. 

JAMES B. EADS.-AN ACCOUNT OF 
tbe rtfe and labors of tbis eminent engineer. Witb a 
portrai\- Contained in SCIENTIFIC AMERICAN SUPPLE-
���iand '}j.o��i..n:;��'W�r'r

ts. To be bad at tbis 

Hyatt Pure Water Co. 
NATURE'S PROCEHRES 

Purifyln..: 150.000,000 Gal. 
lon� Dally. 

Adopted by TW""TY dif
ferent CITIES and 'l'owns, and 
a'l'HOUSANDormoreMAxu_ 
F ACTC"ItERS, etc., in the Unit
ed States, Canada, 'Vest In
dies and Houth America. 

HAS NEVER FAUED. 
Free from Legal Cornpi ica

tions. 
Recommended by Engineer 

Corps, U. S.War Department. 
and the Highest Authorities 
on 8anitation and Hydraulic 
}Jngineering. 

}{esnlts C;narnnteed. 
For Oirculars and Estimates 

Address 

HYATT PURE WATER COMPANY, 
TRIBUNE BUILDING. NEW YORK. 

TELESCOPIC OHJ1WTlVES AND MIR

i?
r
�: }.� el�f:r

e
ts�r��

i
��s���t���

t
tgr 'th:��ce�:� 

b
�
,
o� 

employed in the construction of telescopic objectives, 
prefaced with a short bistory of tbe mflnufacture of 
glass. contained in SCIEKTIFIO AMERICA N SUPPLE
MENTS. Nos. 54S and 549. Price.10 cents eacb. To be 
obtained at tbis office or from any newsdealer. 

Eata blished 1858. �. 'VV. JO�NS' 

Asbestos Patented Roofi ng 
FZ�E-P�OOF. 

This is the perfected form of Portable ROofin g manufactured by U8 for the past 
tbirty years j j8 adapted ffJf U8(J-,.{f 6tP.CP 01' tJat roofs ill all Climates, can be easily 
applied by unskIlled workmen, and costs only auouthalf asmuchas tin� Sample::; 
and descriptive price list free by mail. 

H. W. JOHNS MFG. CO., 87 Maiden Lane, N. Y. 
Vhicago. Philadelphia. London. 

Sole Manufacturers of H. W. Johns' Liquid Paints, Asbestos Fire-Proof Paints, 
Felts. Asbestos Steam Packings, Boiler Coverings, etc. VULCABESTON Moulded 

Piston-rOll Packing Rings. Gaskets, etc. 

For Recreation, Cor Business, Cor Fun
UIDE WHEELS I 

The best is the cheapest, 8nd 
we are prepared to show you 
tbat 

THE VICTORS 
ARE THE BEST 

Bicycles, Tricycles, 
AND 

Safety Bicycles 

Overman Wheel Co. 
Makers of Victor Cycles, 

BOSTON, MASS. 
MAKE AN INCUBATOR.-

Full directions. illustrated witb 7 fillures. Also direc-
�g�:N.1�:lC °i�l�iti� Nt
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cents. To be had at this office and from all newsdealers, 

RAILS FOR STREET RAILROADS.

:tfv���l:!e �f i:on��a�\'e� �8 ::r��
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road rails. Contained in SCII�NTIFIO AMEHICAN S,·p .. 
PLEMENT. NO. 499. Price 10 cents. To be had at this 
office and from all new sdealers. 

WOOL HAT MAKING .-FULL D E-
scription of the process.-Wf1ol wasbing, carding' and 
forming', settling, bumping and washing out, stretcb-
��1, �;:f��gt��id�;t
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ing, curlin/l and ironlnl?, varing, trimming and sbaping, 
velouring oft', With 20 figures. Contained in SCIENTIF[C 
Al\IEHICAN SUPPLEMENT, Nos. 626. 62S, and 629. 
Price 10 cents eacb. To be bad at tbis office and from 
aU newsdealers. 

GEOLOGY EXPLAINED IN ITS SIM-

g
lest Form.-An interesting object lesson in geololY. 
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all newsdealers. 

RUBBER BELTING, PACKING, HOSE, 
AND ALL OTHER KINDS OF 

B.UBBEB. G-OOD.S, 
-FOR--

IU E {J HAN I {J A L and ltI A N U F A (J T U R f N G PUR PO S E S. 

The Larll'est and Most Extensive Manufacturers in America. 

[MAY 5, 1888. 

'1,i1ld{ucl'ifP;l1� ill t.'g��g iflE�
n
�� � �y�.�!j,� 1� 

'" URK, for the manufacture of which we have un
equalled facilities. Henry Disston & Sons, Incorporated, 
Jobbmg Department, Frunt & Laurel Sts., Phila .• Pa. 

SY�AW�t MAll[��lt I��� W��KS 
W B BURNS PROP'" 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. W1th directions for construction. Four 
engravings. Contained in SCIENTIFIO AMERICAN Sup
PI-1El\lENT, 59. Price 10 cents. To be had at this office 
and of all newsdealers. 

ALLE � CASTINGS FflOM �CIAL ERNS � '-�ABL 
AND FINE. GRAY IflON ALSO STEEL 

�DEV FlNETINNING J� PA1i S FINISHiNG. ANNING .I r.�QMjI\ LEHIGH AVE l!i AMERICAN 5T PH ILA �� 
ELECTRIC WELDING.-A PAPER BY 
Prof. Elihu rrhomson, giving an account of a new way 
�!nf:���

i
�:u��� ��r��

n
�el��

c
;� �re�:s

a
;l Z:���\�!;�l��:; of the same or of different kinds. \V ith 4 figures. Con" 

tained in SCIE�'l'IlnC AMERICAN SUPPLEMENT, No. 
�lf�ewrl��re�Os��nts. To be bad at this office and from 

---------------
THE FLORIDA 
STEAM HEATER. 

Will Never Rust Out or Explode. 
Sectional. Portable, Automatic. 

J.\iIagazine or Surface Feed. 16 sizes. 
Send for Illus. Book and Estimates. 
Pierce, Butler & Pierce Mfg. Clo., 
Want Agent.. SYRACUSE, N. Y. 
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SCi�IDltii{q: llm,,�l!tln 
ESTABLISHED 1�46. 

The 1I108t Popular Scientific Paper in the World. 

Only $3.00 a Yen]', includinll Postage. Weekly. 
li� Number. n ¥eal·. 

Thl .. widely cil'culnled and splendidly llIustrated 
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, 
repre�enting Engineering Works, Steam Machinery, 
New Inventions, Novelties iD Mechanics, Manufactures, 
Cbemistry,l!:lectricity, Telegraphy.Photography, Arcbi
tPcture, A gric-q.lture, Horticulture, Natural History, etc. 
Complete List of Patents eacb week. 

Tel'lIIs of Sub8co·ipllon.-One copy of tbe SC'IEN
TIFHl Al\IERICAN will be sent for one year-52 numbers
postage prepaid. to any subscriber ill the United States 
or Canada, on receipt of thl'ee dollul'N by the pub
lisbers; six montbs. $1.50; tbree montbs. $1.OU. 

Clubs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

Tbe safest way to remit is by Postal Order. Draft, or 
Express Money Order. Money carefully placed inside 
of envelopes, securely sealed, and correcUyaddressed. 
seldom goes astray, but is at the sender's risk. Ad .. 
dress all letters and male all orders, drafts, etc., pay .. 
able to 

�"c"NN a CO., 
361 Broadway, New York • 
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Scientific American Supplement. 
This i.s a separate and distinct publication from 

rUF. SCIENTIFIO AMERICAN. but is uniform therewith 
In Size, every number containing sixteen )arge pages fun 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIICNTIFIC AMERICAN SUPPLEMI!:NT is publisbed 
weekly, and includes a very wide range of contents. It 
presents tbe most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts. embracing Biology. Geclogy, Mineralogy, 
Natural History. Geography, Archooology. Astronomy, 
Chemistry, Electricity, Light. Heat, Mecaanica) Engi .. 
neering, Steam and Railway En{lllO ... �, Mining, 
Ship Building, Marine Engineer{fg, P'1utQgrapby. 
'.Aecbnology, Manufacturing lnduS��arjtary En .. 
gineering, Agriculture, Horticulture, Domestlc Econo
my, Biography, Medicine, etc. A vast amcmnt of fresh 
and valuable information obtainable in no other pub .. 
lication. 

The most important En!lineering Works, Mechanisms, 
and Manufactures at home and abro&d are illustrated 
and described in tbe SUPPLEMENT. 

Price for tbe SUPPLEMENT for tbe United Stales and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFfC AM
ERICAN and one copy of the SU.PPI.I�MI��·T, both mailed 
for one year for $7.0(t Single copies ]0 cents. Address 
and remit by posta] order,expressmoney order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Pnblisbers SCIENTIFIO iloMJilHICAN. 

• 

Builders Edition. 
THE SCIENTIFfC AMERfCAN ARCHl'rECTS' AND 

BUILDERS' EDITION Is jssued monthly. $2.50 a year. 
Sing)e copies, 25 cents. Forty large quarto pages, equal 
to about two b undred ordinary book pages i forming a 
)arge and splendid Magazine of A rchitecture, rich
ly adorned witb elegant plates in COlO1'S, and with otber 
fine engravings; il1ustrating the most interesting ex: .. 
amples of modern Architectural Construction anC' 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the )atest and best plans for private resi
dences, city and country, including tho�e 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 this magnificent work 
have won for it the Ilarllest Cit'cnlalion of any 
Arcbitectural publication jn tbe world. Sold by all 
newsdealers. $2.50 a year. Remit to 

MUNN & CO., Publishers, 

361 Broadway, New York. 

PRINTING INKS. 
THE GUTTA PERCDA AND RUBBER MFG. CO. T

HE "Scientific American" is printed with CHAS ENEU JOHNSON & CO. 's INK. Tenth and Lom-New York, {Jhlca�o, San Francisco, Toronto. bard SIs., PhiJa., and 47 Rose St., opp, Duane St., N. Y. 
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