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In,,lde Paae. each inllertion � - - ,,� cents a line. 
Back Paae, each insertion - - -81.UO a line. 

The above are charges per agate lme-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 �ate line, by measure
ment, 8S the letter press. Advertisements must be 
received at publication office 118 early as Thursday morn
ing to appear in next issue. 

ROME·MADE INCUBATOR.-P RACTI-
cal directions for the manufact.ure of an eftective Incu
bator that has been carefully tested and found to per· 
form all that may be reasonably expected; with dlrec· 
tlons for operating. With 4 figures. Con tamed In SCI
ENTI1!'IC AMV-RICAN SUPPLEMF.NT. No. ti30. Prlce10 
cents. To be hadat this office and from all newsdealer8. 

Jeitutifit �tutritau. 
Gr.A.B :E1'TGrI1'T:E 

"The Baldwin" 

[MAY 26, 1888. 

CHALLENGE 5: MER Y G RINDI NG 
AND POL.ISHINQ MACHLNEAV' 

<:>, E e E: L MF' G. C 0 THIRD AND CUMBERLAND PHILA. ExMbIUd at the lau Anwritan Imtituu Failr. N"", yom. 

A four horse-power engine In connection with storage bat
tery runnlnl/: 84 Incandescent electric IIl/:hts (and without FOR SA I.E.-A Patent for a Brass M .. tch Box. Time 
battery, 32ligh ts), giving .. perfect light, with all the steadi- 1887-1904. R. HELLER, 1706 North 6th St •• Phlla.. Pa. 
ness that can be obtained from the high. speed steam engines 
In common use for electric IIghtlnl/:, and permitting any num_ 
ber of lights to be shut oft or turned on without aftectlnl< the 
remaining lights In the Slightest dell""" A marvel of beauty, 
perfection, and power, adapted to lighting, pumping, and all 
purposes where a safe and cheap power Is required. Manu
factured and guar811teed by 

" 01i1.s :aro1il1ers do 00. 

Fourteen Years of Test. 
UniversalJy satisfactory. 

Send for" Our Fumace Book." 

Abram Cox Stove Co., 
KANUFACTURER8, 

PhiladelphIa and ChIcago. 
COSTS IN MANUFACTURES.-A·LEC· 
tUre by H. Metcalfe. U. S. A .• delivered In th�Slbley 
College course.-An elaboration of a system for the 
management of factories and employes. A valuable 
paper. Contained In SCIENTIFIC AMERICAN SUPPLE· 
MENT. N O. tiO�. Price 10 cent .. To be had at this olDce 
and from all newsdealer .. 

Elevatora and BolsUnll' Machinery, 

3S PARK ROW, NEW YORK. 

GOING INTO THE 
ness.-A paper by P. H. Jacobs, revlewlnl/: the commer-
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AMliiItlCAN SUPPLEMENT, No. �9ti. PrIce 10 cents. To 
be had at this olDce and from all newsdealer .. 

Boats and Canoes for Dar, Sall, or Paddle. 

"�:.""'��"""'�--�-� � 
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BUFFALO FORGE CO. 
MAKE BEST LINE 

FORGES BLOWERS EXHAUSTERS 
� .  " . DRILLS \"",,,U<,-\' ,,\ 

AUTOMATIC CUT OFF ENGINES �:t�W�i:� 
1\ .. 1 AN'_'� II c. T'JRED IPON ::;rIENTIFI:: A",D nfiA TICAL PRINCIPLE 5 
, BALL. ENGINE CO ERIE PA 

SY�AL��t M�ll[��lt \��� W��KS 
w a au RNS PROP 

THE FLORIDA 
STEAM HEATER. 

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

Magazine or Surface .E"eed. 16 sizes. 
Send for Illus. Book and Estimate .. 
Plene, Butler a. Pieree 111'11:0 Co., 
Wonl.Agenta. SYRACUSE, N. Y. 

or:s::: E 

J ,itutific �mttitau 
NO ONE IS SO POOR SHIELDS&.BROWNCO. ESTABLISHED IS46. 

STATIONARY AND MARINE 
__ ENG I N ES __ The Dod Popular SeientUIc: Paper lu the WerlL 

So Rich, "0 Old. so Young. that they can aJrord to refuse 
the Benefit, Comfort, and Absolute Cleanliness found 
to result from continued use of the 
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a gentle stimulant wltl:':.ut Irritation to the II:U'""_ 
It fUrnishes just the necessary medium to check decay 
and preserve the natural beauty and strength of the 
teeth, as now shown by a U cloud of witnesses" in all 
parts of the country. 
It II Economy. Holder (Imperishable) 35 cent .. "Felts" 
only need be renewed. 18 (boxed) 25 ceuts. Dealers or 
ma.1led. HORSEY MFG. CO., Utica, N. Y. 

TELESCOPIC OHJ1WTlVES AND MIR
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employed in the construction of telescopic Objectives, 
prefaced with a short history of the manufacture of glass. contained In SCIEN TIFIC AMERICA N SUPPLE
KENTS, Nos. �41!1 and �49. Prlce,10cents each. To be 
obtained at this office or from anr newsdealer. 

COMPLETE. STEAM PUMP 
ONLY SE.VE.N DOLLARS 

DEMAND THiS 0UMP 
OF YOUR OR WRITE 

DEALE� TO Uo FOR PPIC 
VAN DUZEi'iS PATENT 

"'VAN DUZE.N a. TI FT. 
SOLE. MAK E. PS QNCINNATI. O===-, 

ICE·HOUSE AND COLD ROOM.-BY
· R 

G. Hattleld. With directions for construction. Four 
engravings. Contained In ScIENTIlI'IO AMERICAN SUP
PLEMENT, �9. Price 10 cents To be had at this office 
IDd of all newsdealers. 

Steam! Steam! 
We build Automatic Engines from 2 to 200 H. P., 

equal to anything in market. 
A Large Lot of 2, II and i-H. Engines 

With or without boilers, low Cor c_h. 
B. W. PAYNE a, SONS, 

Box 15, Ell:nil:a.. N _ Y_ 

Mention thlB paper. 

PATENTS. 
lIIESSRS. MUNN &; co .. in connection with the publl' 

catlon of the SCUDNTIl!'IC AMERICAN� continue to ex
amine iID�rovements, and to act as Solicitors of Patents 
for lnventdrs. 

In this line of busIDess'they have had !tN111'-- vean' �.. and now nave unrqualed !aeilitWI for the preparatIOn of Patent Drawings, Specifications. and the prosecution of AppUcationlii for Patents i.n the United states. Canada. and }I'oreign Countries. :\lemrs Munn &:. 
Co. alsoattend t(' the preparation of Caveats. Copyright. 
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them is done with special care and promptness. on very 
reuonable terms 

A pamphlet sent free of cnarl/:e, on application. con-
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tente,etc. 

We also send • .1reeo! clla.-ge, a SynopSIS of Foreign Pa
tent Law8, showlng the coot and method of securiDll( 
patents In all the principal countries of the world. 

ItIUNN &: CO., Solicitor. ot Pa&enta, 
361 Broadway. New York. 

BRANCH Oll'J'lCB:S.-No. 622 and 624 F Street, Pa-. 
oHIo Building. near 7th Street, WaahlngtOn. D. C. 

THE AMEnI�AI BELL TELEPH�IE ��. 
95 MILK ST. BOSTON MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, l1il76, No. 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of E lectric 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. 

-... """" ............ The Strongest, Cheapest, 

iBJak' B �tSt� ��th!�
S
!nI��'i,':,�!B!� 

e, s e ", UD.," Ing. Beware of fraudulent. ".BIII_ ;��tWn�r�l':���i°J.�;,r.��: 
�_ "1r �,� mark and picture on the � J.\,,� package. �:F* Greene, Tweed & Co. 

�" Manu!act1JA'e1", 
P ......... JVLY 81, 1888. 83 CbamlHlrs Street, New York. 

EITHER COAl. OR PETROLEUM ruEi. On'y83.00ald'W�!:'b'!;:�v:,��t.
&II"e. Weekly. 

STEAM YACHTS, Thill widely clrcuh"ed and splendidly Illustrated 
- SaID STAMP FOR CATALOCUE. • - paper Is published weekly. Every number contains sIx-

RACINE HARDWARE CO •• - RACINE WIS. teen pages of usetul lnfolmation and a large number of 
--OR- Original engravings of new Inventions and discoveries. 

THOMAS KANE 6. CO.. representing Engineering Works, Steam MaChinery, 
New Inventions, Novelties io MechaniCS, Maoufnctures, 
Chemlstry.l!:lectrlclty. Telegrapby.Pbotography, Archi
tecture. Agriculture. Horticulture, NaturallJlstory. etc. 
Complete List of Patents each week. 

Barnes' Patent Foot Power Machinery. 
WORKERS OF WOOD OR METAL. 

withoutateampower, by uslDg Qutfttaottheae:MachiDea. 
cau bid lower, aDd lave more mooey rrom i].��� 
thetrjoba, thall byauyothermeanafordoiDg 
iheirll'oTk. A.lso for 

Induatrlal IIchooli or Home 'l'raIlIIIlg. 
With them boya caD acquire practicaljou .... 

::lv':s��
'a ���::_i.�t�::l�iu� '1:e!�r them-

W. F. &. JOHN BARNES CO •• 
No •. 1999 ••• ltuby St., Itockford, nl 

11 
PATENT 

PL�n�r�o��! LI���e:':��!t lb. 
pressure. Send for Lists. 

HAND, BURR &; CO .• , 614 and 616 Market tlt., Philadelphia. Pa. 

a@LUMBIA 
�ICYChES· 

� D�T�ICYCLEI) 
£ie S'���lWANDEMS 

GU�\EED=HIGHEST GRADE 
ILLUSTRATED CATALOGUE'FREE � _e POPEMFG.Co. 

79 FRANKLIN ST.·eOSTON 
BRANCH 12WAR,R,EN 9T.NE'wYOR,K , Hous£s11281 'W ABASH AVE CHICAGO. 

Tel'lIIlI of Subwm·iptlon.-one copy of the SClEN
TDl'IC A"ERICAN will be sent for on. 11""1'-52 numbers
postage prepaid, to any subscriber In the United State8 
or Canada, on receipt of tbree dollnt·. by the pub
lIshers; six montbs. $1.50; three months, $LOO. 

Clu"'.o.-Special rates for several namest and to Post 
.«Ulsters. Write for particulars. 

The safest way to remit Is by Postal Order. Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes, securely Bealed. and correct]yaddre88ed, 
seldom goes astray, but is at the sender'. rlsl<. Ad
dres8 all letters an,d make all orders, drafts. etc.. pay. 
able to 

�U'NN &; COo. 
361 Broadway, New York. 

• 
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Scientific American Supplement. 
This 18 a separate and distinct publication from 

1'H� ScIENTIFIO A.URICAN. but Is unlform therewith 
in Size, every number containing sixteen large pages full 
of engravlnl<s, many of which are taken from foreign 
papers, and accompanied with translated descrlption8. 
THE SCIENTIFIC AMERICAN SUPPLEMENT Is publi8hed 
weekly, and Includes a very wide ranl/:e of content.. It 
present8 the most recent papers by en11nent wrlter8 In 
all the prlnnlpal departments of Science and the 
Useful Arts, embracing Biology, Geology, Mineralogy, 
Natural History, GeOll(raphy, Archmology. Astronomy, 
Chemistry, ElectriCity, LII/:ht. Heat, Mechanical Engi
neering. Steam and Railway Engineering, Mining, 
Ship Building, Marine Engineering. Photogrllphy, 
·.echnology, Manufacturtng Industries, Sar.ltary En
glneerlnl/:, Agriculture, Horticulture, Domestic Econo
my, Biography, Medlclne, etc. A vast am(JUnt of fresh 
and valuable information obtslnable In no other pub
licatIon. 

The most important E'lll)imel'ing WOTks, Mechanisms. 
and Manufactures at home and abro&d are Illustrated 
and described In tbe SUPPI,ElIENT. 

Price tor the SUPPI,EMENT for the United State8 and 
Canada, $5.00 a year. or one copy of the ScIENTIlI'IC AII
II:RICAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Addres8 
and remit by postal order, express money order, or checlt, 

MUNN &; Co., 361 Broadway, !(. Y" 
Publishers SCIII:NTIFJ(l AMEItICAN. 

• 

Builders Edition. 

THE PENNSYLVANIA GLOBE GAS LIGHT CO. 
THE ScIENTIFIC AMERICAN ARCHITECTS' AND 

BUILDERS' EDITION Is Issued monthly. �.50 a year. 
Single copies, 25 cent... Forty large quarto pages, equal 
to about two hundred ordinary book pal<e8; forming a 
large and splendid Ma.razlne ot Architecture, rich
ly adorned with ekgant pwtes in coUYrs, and with other 
fine engravings; illustrating the most Interesting ex
amples of modem Architectural Construction and 
allied subjects. 

(Incorporn.led 18" .) 
Nt&. £1' a. (9 North Seeolld St. 

PHILADELPHIA, P A •• U. S. A. 
Contractor" 10r 

Lighting Streets and Erecting 
Gas and Water Works. 

Manufacturers' of 
Gas Machine .. for Lighting Dwell
Ings, Mills, and Public Buildings, 
Street and Other I.anter08, Plain 
and Ornamental; Lamp Posts for 
Streets and Private Grounds; Gas
oline Flxture�,Chandeller.,Lamps 
and Brackets. Dealers in GRsoline 
for Gas Machines, Gmoollne for 
Street LII/:hting, Crude Oil for Gas 
Works, and other products of Petro
leum. -ISSti.William L. Elkins, Prnrident. 
Wm. ���M������1-�a1l4gel'. 

C. K. Robinson, SecTetaru. 

© 1888 SCIENTIFIC AMERICAN, INC. 

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 thOl!e of very' mod
erate cost as well a8 the more expensive. Drawings In 
perspective and In color are given, togetberwlth full 
Plans, Specifications, Sheets of Details, Estimates, "tc. 

The elegance and cheapness of this magnificent work 
have won for It the I.Rrll'e8t Circulation of any 
Arcbltectural publication In the world. Sold by all 
newsdealers. $2.50 a year. Remit to 

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

PRINTING ·INKS. 
THE .. Scientific Am erlcan" is printed with CRAS ENEU JOHNSON & CO. 'S INK. Tenth andLom
bard Su., Pbila., and 47 Rose St., opp, Duane St .• N. Y. 
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