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�(Iverti9 emenfs. 
Inside IJnee• each illserrion - - - .,. �"i cents a line. 
Uack Page, each i1l�el'fioll - - - $1.00 n Jine. 

The above are charges per ag-ate hne-· ·alJout eig'ht 
words per line. rrhis notice shows the width of the line, 
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SHORT HILLS, N.J.-BOXSIA� • _ THE FRED'K CRANE CHEMICAL CO 

; ZAPONS BRUSH 8. DIP. LACQUERS.VARNISH.SHELLAGS.BlACtLS.BRILLlANT&DEAD. 
J APANS. AIR DRYING. ENAM E LS, TRANSPARENT, FOR METAL AND WOOD, PROO F AGAINST 
ACIDS ANa ALKALIES. - WRITE FOR CATALOGU£.-

and is set in a",ne type, Engravings may head adver- A Substitute for Coal or Coke. 100 Gallons of Oil against 2,400 Pounds of Coal. 
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6'e A S YSTEM FOR BURNINO CRUDE PETROLEUM. 

received at publication office as early as Thursday morn- The best practical results obtained by the manufacturer� of Steel, Drop Forgings. Brass Works, ing to appear in next issue. Bolt and Nut Works, and many other branches. of commercial product. 
--- - � - ._--

We invite proposals and will give estimates for the alteration or construction of works under our 

V� t 13· 1 !  
system. 'l'HE S'l'ANDAUD Oil, FUEL BUUNER CO., Fort Plain, N. Y. 

.0 or l.oyo as 
WORKING MODELS and Experimental Hoskins' Patent Hydro-Carbon 

For pleasure, business. recrea� W 0 � k .to Order. B LOW P IP E tion, and for anything you Inventions developed. Accurate and IlltncHte ,!ork 
AND ASf:AV FUR NACES. could use a bicycle for. a specialty. N. ERLANDSEN. 107 RlvlDgton St .. N. Y. 

No dust. No ashes. Cheap, 
VJC'I'OUIS AUE BEST! effective. economical. port-

Send for catalogue. able
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Overman Wheel Co" Makers, w·Io'i,"!i�·�h�ca�I,\','�I.
St .• 

Chicopee Falls, lUass. 

THE COPYIN G P AD.-H OW TO MAKE 
and how to use; with an engraving. Practical directions 
how to prepare the gelatine pad. and also the aniline ink 
by which the copies are made; how to apply the written 
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43�. Price 10 cents. For saH� at this office an(l by all 
neWSdealers in all parts of the country. 
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COMPTOMETER 
All Arithmetical problem. are 

solved rapidly and accuratel y by 
the Comptometer. It is operated 
by keys like the typewriter and 
gives entire relief from ruental 
strain. It is the only maehine 
on which addition can be per
formed faster than with the pen_ 
cil, and is adapted to all com
mercial and scientific computa· 
tiol1s. 

.. We feel that we could not do without it. without 
cau�ing us great inconvenience l'-GEO. L. CHASE, Pres
ident flaJ'tfoJ'd Fire Inswmnce Co. 

.. It not only does the calculations many times quicker, 
but it also saves time in not having to write down the 
numbers for calculation."-Dr" DANIEL DHAPEH, Ph.D. 
Dil'fctm' Affteorolo(Jica� Obse'r1)atorl!,Cent1'al Park, l\'e1uYork 

HI find it invaluable in adding up long columns of tlg
ures, and Can safely say that 1 can do twice as much 
work with the mach ine."-F. W. SUUI,S, Registry Clerk, 
North Chicago Street RI!. 00. 
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Refining Co. 

B 'l'his bank purchased a Comptometer of the �"elt & 
Tarrant Mfg.Cu .. and have used it for the past year in the 
work uf adding long columns of figures. It has provpd 
a valuable help, and we would not like to be without it.\) 
W. A. 8RA W. (.'ashifJ' of the .l'[erchants' a1ul]lan1tfactuNr�' 
!·latio/lul Bonk, Pitt:-.hltl'gli, Pa. 

Send for circular. FEL'I' & TARRANT MFG 
UO., 1)2 Illinois Street, Chicago. • 

E�GINE ; 
pies, ih� development. its tuture and perfection.-A pa .. 
per by E. N. Dickerson, giving an outhne of the history of the Elteam en�dne, and discussing' the principles upon 
whieh it operates and which limit itM capacity. With 2 
figures. Contained in SCIESTlFIC AMERICA N" SUPPLE� 
MENT, No. 686. Price 10 cents. To be had at tbis 
office and from all newsdealers. - �-��------�--- I 

�ahc"",� Lathes, Chucks, 
AND TURNING TOOLS, 

Of all l';tandard lliakes. 
Send stamp for IIlu�trated Cata

logue. 
WM, p, WALTER'S SONS, 

1233 Market St.. Philadelphia. Pa. 

NEW KODAKS 
" You press the button, 

we do the rest." 
Seven New 

Styles and 
Sizes 

ALL LOADED 'VITH 
T1'anSpa1'ent 

Films. 
For sale by all Photo. Stock lJealers. 

THE EASTMAN COMPANY, 
Send for Catulogtle. RUCHESTER, N. Y. 

THE TEA CHING OF SCIENCE.--
Report of the British Association Committee appointed 
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SClE�'l'IFIO AMERICAX SUPPLE;\lENT, Nos. 734 and i)'3a. Price tan cents each. To be hadatthis office and 
from allnews dealers. 

S AW S Wanted 50,000 Sawyers SAW S a n d  Lumbermen t o  
send US their full addres� for a copy of Em-

A erson's pr- Book of �A WS. We are first A to introduce NATURAL GAS fo)' heating and 
W

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

r:nabliJ:!g us to reduce prices. Address 
S S EIUEKSUN, SlllT'J'H & CO. (Lld.), Heavel· Falls, Pa. 

The CHANDLER 
WATER MOTOR 

Works well on I.ow and High 
Pressures. 

Single, Duplex. Triple, and Quad
ruple Automatic I'JS'l'ON Mo. 
TURS,adapted to all clal)seso/'UJ{)'rk. 

Send for Circulars. 
WM, H, LOCK, Buffalo, N. Y. 

JENKINS BROS. VALVES! 
JEN KJ NIS BROS .. 71 John St., N. Y.; 105 Milk St .• Boston; 21 North 5th St., Phila.; M Dearborn St., Chicago� 

The MOTOR of 19th CENTURY. 
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No Fire! No Steam! No Ashes! 
No Gauges! No Engineer! A per
fectly safe Motor for all plac�s and 
purposes. Cost of operlltion Il/;out one 
cent an hour to each iWlicated norlle }.lower. For circulars, etc., address 

Economy. ReUnhlllly, Charter Gas Engine Co. 
Shupiiclty, Safl'ly. P. O. Box 148. �tel'lillg, ]11. 

ON GAS ENGINES. - A VALUABLE 
gaper by E. Delamare-Deboutteville. touchinl! upon the 
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Mr. Malandin. WIth 23:Bgures. Contained in Scn:NTIFlC 
AMIi:RICAN SUPPLEMENT. Nos. 71!i and 716. Price 10 
cents each. To be had at this office and from all news
dealers. 

V.A.N' I>U2iElN" 
CAS & CASOLINE ENGINE 

OPERATED with COAL 
and OTHER MANUFAC

TURED GASES AND 

GASOLINE, 

RELIABLE AND 
ECONOMICAL. 

Fully Warranted 
VAN DUZEN 

& Gasoline Engine Co. 
E.. 2d St., Cincinnati. O. 

1�II���:��OW:�NftP;e�� Scientffic �B�OK-CataIOgue 
ill.l"lt ,I,III� -

I, ,'i UECENTLY PUUI,ISHHD. I :!:i':� �p-=-1IIIKITfK in�';;c��: �;;��:"Uteh��ln����igrtf�;:�t Is!�M:gt��' Wflfg� V , 11 LIII mailed tree to any address on applICatIOn. 
Catalogue free. Address Typewriter Department, 

I'OPE MFG. CO., Boston, New York, Chicago. 

THE PENNA. DIAMOND DRILL & MFG. CO. 
BIRDSBORO, P A., Builders of High CIas. 
Steam Engines. Diamond Drilling and General 
Machinery. Flour MIII Rolls Ground and Grouved. 

OATES ROCK & ORE BREAKER 
Capacity u p to 150 yards per hour. 

Has produced more balIast, road 
metal, and broken more ore than 
all other Breakers combined. 

Send for Catalogues. 
CATES IRON WORKS 

1)0 C So. Clin��r�A GO. 
215 Franklin Stu Boston, Mltss. 

THE AM�RI�AU �CLL TELEPH�NE ��. 
95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No. 174,465, and January 30th, 
1877. No. 186,787. 

IUUNN &: CO., Publishers Scientific A merican, 
;UH Ul'oadwllY, New York. 

'l'HE "ALLARD" ISPUtAJ, SCREW DRJVER 
Screws are turned in by pushing the driver. 

$1.50 .. � a:  &i!{. u """, $1.50 
THE ALFORD & BERKELE CO .• P. O. Box 2002, 

Sample, $1.50. 77 Chambers Street, New York City. 

'1liii\ VAN DUZEN'S� � • LOOSE' PULLEY' OILER· w"'��� IS A GRAND SUCCE.SS. THE PROOF IS 
�;.'" .Imt111MITATORSA8tMAKING OILERS \ aN, .. m WHICH ARE INFRINGEMENTS ON OUR 

o PATENTS "'VAN OUZEN 8< TI FT - - WntefOr(ataloque. CIN'TIO. 

ELECTJW M OTOR. SIMPLE. HOW TO 
make. By G. M. Hopklns.-Descrlption of a small electro 
motor devised and Cl)nstructed wlth a view to assisting 
amateurs to make a motor which might be driven with 
advantage by a current derived from a battery, and 
which would have sufficient power to operate a foot 
lathe or any machine requiring not over one man power. 
With 11 figures. Contained in Scn::NTIFIC AMEHICAN 
SUPPLEM>ONT. No. 641. Price 10 cents. To be bad at 
this office and from all newsdealers. 
----------------� 

SY�AL��[ M�ll[��l[ I��� W�RKS 
W B BURNS PRO!""TR 

For all kinds of PASSENGER Rud FREIGHT 
Elevator Service. 

OTIS BROTHERS &. CO. 
General Offices, NEW YORK. 

TO BUSINESS MEN The value of the SCIENTIFIC AMERICAN as an adver
!:.ising medium cannot be overestimated. lts circulation is many times �Teater than that of any similar journal 
now published. It goes into aU the States and 'l'errito .. 
ries, and is read in all the principal libraries and reading 
rooms of the world. A business CHln wants something 
more thll.n to see his adv'ertisement in a Rrinted newspaper. He wants circulation. This he has when he 
advertises in the SCIENTIFIC AMEH.ICAN. And do not 
let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICAN. when 
selecting a list of publicatiuns in Willcn you deCide it is 
for your interest to advertise. This is frequently done, 
for the reason tllat tne agent gets a larger commiSSIOn 
trom the papers having a small circulatiOn than is allow
ed on the SCIENTIFIC AMERICAN. 

For rates see top of first colUmn of this page, or ad
dress lllUNN &; CO •• I'ublish"rs, 

361 B"oadway, New York. -------ALL�f"\J.-ILE: CASTINGS FROM SPECIAL ERNS 
pi 0=-1\ C AND FINE GRAY IRON ilL 0 STEEL 

DE 
fiNE TINNING J� p"rT 

S fiNISHING. NW J f,HoMPi �HIGH AVE & At,1ERICAN ST PHILA � 
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$ 'i�ntifi' �lUtrinlU 
ESTABLISHED 1S46. 

The Most Popular Sdentifie Paper in the World. 

Only $3.00 a Yent·, illcilldin� Postage. Weekly. 
�� NURtbers n Year. 

ThIs widely ch'culated and splendidly JlIustrated 
paper is pub:ishfd werkly. Every number contains six
teen pages of useful infOlmation and a large number of 
originai engruvilJgs of new inventions and discoveries, 
represellting I1Jngineering Works, Steam MachinerYl 
New Inventions. Novelties in Mechallics, Manufactures. 
Chemistry, Electricity. Te egrapby. Photography. Arcbi
tecture, Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Ter.ns of SUbSCl·fption.-One copy of the SCIEN
TIFIC AMERICAN will be sent for one !lear-52 numbers
postage prepaid. to any subscriber in the United States, 
Canada or Mexico, on receipt of tllI'ce dollnr8 by the 
publishers; six months. $1.50; three months, $l.OU. 

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

The safest way to remit is by POSltal Order. Draft, or 
Express Money Order. Monny carefully placed inside 
of envelopes, securely sealed, and correctly addressed. 
seldom goes astray, but is at the sendel"s risk. Ad
dress all letters and make all orders, drafts, etc., pay. 
able to 

l:v.rUNN &; COo. 
361 Broadway, New York. 
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Scientific American Supplement. 
This is a separate and distinct publication from 

THK: SC[E�'TIFIC AMERICAN. but is unilorm therewith 
in Bize, every number containing sixteen large pages fun 
of engravings, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCII£NTIFIC AMERICAN SUPPLIl:MI£NT is published 
weekly, and includes a very wide ran�e of contents. It presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embracing .Biology, Geclol{Y, Mineralogy. 
Natural History, Geography, Archmology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, ;\Iechanical Engi .. 
neering, Steam ann Railway Engineering, i\linIng, 
Ship Building, Mal'ine Engineering, Photography, 
Tecbnology, Manufacturing I ndustries, Sanitary En
gineering, Agriculture, Horticulture, DomestIC Econo .. 
my, BiograpllY, Medicine, etc. A vast am()unt of fresh 
and valuable information obtainable in no other pub
liCRtLOn. 

The most imp&rtant Engineering Works, 1\J echanilIDs, 
and Manufactures at home and ab!'o&d are illustrated 
and described in the SUPPLEME�T. 

Price for the S(lP IJLEMENT for the United States and 
Canada, $5.00 a year, or one copy of the SCIENTIFIC AM
EltICAN and one copy of the SUPPLItMENTJ both mailed 
tor one year for $7.00. Single copies 10 cents. Address 
and remit by postal order,express money order, or check, 

LlIUNN & Co., 361 Broadway, N. Y .. 
PUblisbers SCIENTIII'IC AMElnCAN. 

---------.-��-

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHI'I'ECTS' AND 

BUILDERS) EDITION Is issued monthly. $2.50 a year. 
Single copieR, 25 cents. It'arty large quarto pages, equal 
to about two h undl'ed ordinary book pages; forming a PATENTS! 

MESS ItS. M UNN & CO., in connection with the pub;!
cation of the SCIF.NTIFIC' AMERICAN, continue to ex
amine improvements, and to act as Solicitors of Patellts 
for Illventors. 

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 consequencee 
thereof, and liable to suit th£'refor. 

-TOOL AGENTS WANTED 
iT] every SHOP ill the Ul1itec\ States. 
---"- Send 10c for (ataiogue,-5tatlOnerr �c, -"-

THE FINEST OF MECHANICAL TOOLS A SPECIALTY. 

ON MECHANICAL ENGINEERING 
larg-e and splendid IUuguzine of Al'Chi,,·clUl'e. rich

in Electrical Industries.-An address by Prof. John Iy adorned with elegan t plates in colors. and with other 
Perry, D.Se, F.R.S., discussing the importance to elec- fine engravings ;  il1ustrating the most interesting ex-

In this line of bUSiness they have had forty-one yeaTs' 
::l'pedence. and now have 'll/lequaLRd facilUtes for the 
preparation of Patent Ul'awing"s, Specifications, and the 
prosecution of A pplicatic,Ds for Patent,,) in the United 
States. Canada. and lJ'oreig-n Countries. MessrR. Munn & 
Co. also attend to the preparation of Caveats, Copyrights 
for Books, Labels, Re-isslles, ASSIgnments. and Reports 
on lnfrin!-{ements of Patents. AJI businesb intrusted to 
"'hem is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge. on application, con-
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De!igns, Patents, Appeals, Reissues, Infringements. As
signments. Rejected Cases. Hints on the Sale of Pa� 
tents, etc. 

We also send.fre-e of charge. a Synopsis of Foreign Pa
tent Laws. showing the cost and method of !'!ecuring 

C.B . .JAMES.98 LAI<E ST. CHICAC 

��\��8S i�f �������i�c knR:rke�fceA�f gg�Wi����·T. C��: I a�ples o� modern Architectural Construction and 
,-.!? Price 10 cents. '1'0 be had at this office and from I allied subJects. 
al1 newsdealers. A special feature is the presentation in each number ---------- --- - uf a variety of the latf'st and best plans for private resi-

�
-- � Cheap Do it yourself. Cir- dences. city and country. including tho�e of very mod-I cular press $8. Size � POP SAF ETYVALVEI P · t· for small newspa- erate cost as well as the more expensive. Drawings in 

I, rID In2'r�[r'.g!�Sy p�r:[lci perspective and in color are given, together with full I(\B� WATER RELI EF VALVE rules. "end two stamps for Cataiogue to Plans. Specifications. Sheets of Details. Estimates, etc. � IUSMTE
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I �ac�u':l': _ KEI:-";K� &��_�"'--ll1�"iden, CIIIlll• _ The elegance and cheapness of this ma,gnillcent work 

� 
have won for it the TA:lruetd Circulution of any 

CHEMICAL ICE MACHINES Archltemural publication in the world. Sold by all 
SIngle Bell .'bi .... e Whiotl". anq all Instruments newsdealers, $2.50 a year. Remit to 
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... c<>.. 361 Broadway, New York. CROSBY STEAM GAGE & V!LYE CO, t�.�o�,:'ka:: Foot We.t 13th 1St., New York. 
patents in aU the prinCipal countries of the world. I MUNN &: CO., Solicitors 01" Patents, II 3m Broadway. New York. --_ 

BRANCH O,nCES.-No,622 and 624 F Street. Pa- , , 
ClII" Bulldiog, oel'f 7th Street, Wasbil.Ktun, D, C, - - CUTLER DESK BEST IN THE WORLD. 

A . CUT L E R &. S 0 N.,-
• BUFFALO, N.Y., U.S.A. 

PRINTING INKS. 
THE .. ScientifiC American" i8 printed with CHAS. 

ENEU JOHNSON & CO.'S INK, Tenth and Lom_ 
bard St. .• Philll .. and 47 Rose St., 0pp. Dna"e ;';t,. N. Y. 
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