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TECHNOLOGY OF ANIMAL, VEGETABLE, 
AND MINERAL 

FATS AND O ILS AND L UBRIGANTS 
-AND-

SOAP AND CANDLES. 

BRANNT.-A Practical Treatise on Animal and Vegetable Fats and Oils: comprising both Fixed and 
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them, and Practical Rules for Testing them. 88 weI] 8.8 
the Manufacture of Artificial Butter, Lubricants, in-
�8i��� li��r��eL'tf:!�i�nga��lBbr6�r ���r��80t�k���: 
Brannt. 240 engravings, 730 pages,8vo. Price ... $'-.:10 

II itA NNT.-A Practical Treatise on the Manufac-
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!�d Various Processes of Manufacture, including a great 

varletyof formulre. Edited cbiefly from the German by W. T, Brannt. 163 engravings, 677 pages, 8vo. 
Price ... , . . . . . .  . • .•. . . . . . . .  . , .............. $1'.:10 

CREW.-A Practical Treatise on Petroleum: Com-
fr::f��y�

t
�:i:l�t:.

e
���r Og �e

��
a
tf��iy�

is
ir�B

ut
��� 

Transportation; together with a description of Gas 
Wells, tbe Application of Gas as Fuel, etc. By Benj. J. 
Crew. With an Appendix on the 011 Regions and the Geology of Natural Gas in Pennsylvania and New York. 
111 ��"e'8, tvt
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CRISTIANI.-A Tecbnical Treatise on Soap and 
Candles. By R. S. Crlstiani. 176 engravings,581 pages. 
8vo. Price . .. . ............ .... ... . . . . ....... ..... . $12.:10 

IT IllustrateiL cirwlars. givimg the fuU tables of con
tents of all the above wc>rks. sent free to anyone who will 
apply. 

IT TIUl above or any of our Books sent by mail, free of 
postag;. at tlUl publicaNon pmes,to anyaiLiLressiin tlteworld. 

IT Our Ne1V Revised Descriptive Catalogue oj Practical. 
and Scientific Books, 87 ptlf}es, BVo, and our other CatalogueS. 
the whole covering ,,'e'ry bmnch of Science applied to the 
.Arts, sent fre e aoo tn,e of postaqe t o any <me in any part oJ 
the world who will ]umisn his address. 

HENRY CAREY BAIRD &. CO., 
INDUSTRIAl, PUBLISHERS, BOOKSELLERS & IMPORTERB 

810 Walnut 8t .. Philadelphia, Pa .. U. S.A. 

The Engineering Magazine 
A high claflB. b eautifully Illustrated mont hly magazine 

hke THE CENT [JRY. hut devoted exclusi vely to engineering and industrial B ubjects, and essentially a maga
zine for the business man and general reader. Written 
by the foremost men of Our times. Every topic of lead-
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Curtis Clarke. • A Chat witb Europe by TeiePhone," 
by Herbert Laws Webb. .. The Rap,d T'ransit Problem 
In New York," bl' T. Grabam Gribble. "Tall Office BUildIngs," by J. Beverley Robinson ... Building the 
�
t
:rft�:i�u\r ,t\�W�t:' sbl�do:�e See. .. A Survey in 

News stands or by mati '-ol'i cents a number, $3 a ·��NT1';.�� l��E��gf'J.ie copy (free). and mention the 

The Engineering Magaz.ine 
World Building, New York, U. S. A. 

Jtitutifit �mtticau. 
After being on the Market Five Years 

The "A eM E" Still Leads I 
T� ROGHESTER MACIDNE TOOL WORKS, Brown's Race, ROGHESTER, N. 1. 

Put 1lJl your own Call Bell.. Nothing to get out Of order. Send for Circular. W. B. BEACH, ElectriC and Pneu
matiC Supplies, 132 Fulton Street, New York City. 

Capacity up to 200 t01l8 per hour. 
Has produced more ballast, road metal, and broken more ore than 

all other Breake s combined. 

AN E W -oC AFT A L 0 CUE M�g�\����.Of High Grade Mining 
Send for Oatalogues. 

VALUABLE PAPERS 
I CATES IRON WORKS, 

Contained in SCII!NT'FIC AMERICAN SUPPLEMENT, sent , :I�f��iJi\�
n
Jt�,

n
B��t��,���s:

o 
fret, oj chrtrOt to any address. I _____________________ _ MUNN & CO., 361 JlrOl"h .. ay. New York. 

CU S H MAN C HUe KS 
THE PENNA. DIAMOND DRILL & MFG. CO. Complete line frw all 'USes shown in new 

BIRDSBORO, l'A., Builders of Ili�h Cias. iIlL1strated cataiogue.tree to aU. 
Steam En�ines. Dia.mond Drillin� and General Cushman Chuck Co., Hartford, Conn. 
Machinery. Flour Mill Roll. Ground and Gro�ved. ROBERT WILHELM BUNSEN. _ BIO-

ICE·HOUSE AND COLD ROOM.-BY R 
G. Hatfield. With directions for comtrDction. Four 
engravingS. Contained in SCIENTIl:'IO AMERICAN SUP
I'LElIIENT,159. Price 10 cents. To be had. at this Office b.nd of all newsdealers • 

UNION MANUFACTURING & PLATING CO. 
�23S-240 Carroll Av .... Chicruro. Manufacturers of 

METAL SPECIALTIES FOR INVENTORS. 
.ALL KINDS OF PJ,ATING. 

Estimates furnished. Correspondence Invited. 

SCIENTIFIC AMERICAN SUPPLE
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10 cents. Also to be had of newsdealerS in all parts of 
the country. 

�raphlcal sketch and pOrtraltof this celebrated chemist, with a review of his contrlhutions to science. Contained 
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STEEL TYPE FOR TYPEWRITERS 
StenCIls, Steel Stamps. Rubber and 
IU.J;'
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Small-Machinery, Novelties, etc., manufactured by speoial contract. 
New YorkStenciIWks" 100 N assau St., N.V 

�ATENTS! 
�1x;!f���r�1�i�1�ti!�i�f�il� for Inventors. 
In this line of business they have had forty-jive yea,'s' 
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a
e�ts�°.r.rd Reports on Infringements of Patents. All business in

trusted to them is done with special care and prompt
ness, on very reasonable terms. 
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Patents, etc. 
We also send, free of charge, a Synopsis of Foreign Patent Laws. showing the cost and method of securing 

H A R P E R' S Patents in ail the principal countries of tbe world. 
YOL�EY W • •  lIAl'IOl'i & CO., llIUNN & CO., Solicitors of Patents, 

PE R I on ICALS 
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• ... De clflc Building, near 7th Street, Washington. D.C. 

and REFRIG
E

RAT
I
NG MACHINES 

HARPER'S MAGAZINE, One Year 

HARPER'S WEEKLY, One Year -

$4.00 
4.00 

HARPER'S BAZAR, One Year - 4,00 
HARPER'S YOUNG PEOPLE, One Year - 2,00 

�Po8tagefree to all subscribers in the 
United States, Canada, and Mexico. 

The volumes of the WEEKLY and BA
ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first number for No
vember, and the volumes of the MAGA
ZINE with the numbers for June and 
December of each year. 

Booksellers and Postmasters usually 
receive Subscriptions. Subscriptions sent 
direct to the publishers should be accom
panied by Post Office Money Order or 
Draft. When no time is specified, sub
scriptions will begin with the current 
Number. 

Address 

HARPER A BROTHERS, 
NEW YORK. 

BLUE PRINT Paper, Sup�rio� Quality. 
PhOlographlc !';upphes. Send for catalo,l(ue. 

'1'. H. MCCOLLIN & CO .• 1030 Arch Street, Philadelphia. 

EXPr:RT MODEL MAIlUNr.. Estt��hed 
PETER "SEYL, Prop. Chicago MOd�l orb, Chicago lll. 
1'111 Madison St. Write for cataiogue of Model Supplies. 

The Pictet Artificial Ice Company (Umited), Room 6, Coal & Iron Exchange, New York. 

PURE TEMPERED COPPER 
THtSAFlSTMOSTOURASLE&ECONCMIOAL MtfALEVEROFHREOFOR ,p., 
RIDUS MEC.H,o,Nl:::AL USES HIGHEST ANTI FRICTIONAL qUAllTl£:; IND,SPENSII 
Blf.:FJR �lt:�r;lIGf..LWOI'I,K f.\JREKA TE.MPEREO coPPER CG NORTi-1 EAST PA 

Perfect Newspaper File 
The Koch Patent File. for preserving Newspapers, Mag-
�ri�:
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CAN and SCIENTIFIC AMERICAN SUPPLE)IENT can be 
s�Piied for the low price of $1.50 by mail, or $1.25 at the 
II s8rE'�hWrcfaXil\'lRV61'J"br�rM�de�..;.::.
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STEEL NAME STAMP8, STEEL Figures, Alphabets. Burning 
Brands, and LOJl Hammers. 
Pri n ting Dies, Brass Signs, Door 
PlateR and Seals. 
B�lILs��e�a&St��fe;GJ��:Vd. 

Steel Name Stamps, 1·16,3-32,1-8, 15Cf'nta per letter. 

TO ARTISTS AND DRAFTSMEN. 
Pantographs made of wood are inaccurate and invariably warp, made of metal are too rigid in movement. 

Ours. of wood combined with metal. entirely obviate 
these defects, are absolutely accurate, light, and strolliC; 
will enlarge from photosor plans 122 di1l'erent sizes with
out repeating, or will reduce the same. Samples of work 
free by mail. THE ARTISTS' SUPPLY Co., 2J8 West 
34th Street, New York. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERJC.AN aaanadver. OIL WELL SUPPLY CO. tlslng medium cannot he overestimated. Its circulation 'gl ok 9� WATER STREET, 

18 many times greater than that of any similar journal Pittsburgh. l'a .. now published. It goes Into all the States .and Territo- Manufacturers of everything needed for rles. and Is read In all the principal libraries and reading .a�T�S%.aN �:EJLz.a 
rooms of the world. A business man wants something for either Gas. Oil, Water, or Mineral more than to see his advertisement In a printed news- Tests, Boilers, Engines, Pipe. 
paper. He wants circulation. This he has when he ad- CI�f�tr:'te�

r
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vertises In the SCIENTIFIC AMERICAN. And do not let lists and discount sheets 
the advertising agent influence you to substitute some on req nest. 
other paper for the SCIENTIFIC AMERICAN. when se
lecting a list of publications in which you decide It Is for 
your interest to advertise. This Is frequently done for 
the reason that the agent gets a larger commission from 
the papers having a small Circulation than Is allowed on 
the SCIENTU'IC AMERICAN. 

For rates see top of first column of thla page. or ad
dress MUlliN & CO., Publishers, 

361 Broadway, New York. 

DIXON'S SILICA CRAPHITE PAINT 

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

HARRISON CONVEYOR! 
a��"'l..ItigJIXI� Ha��g 6rain, Coal, Sand, Clay, Tan Bark, Cinders, Ores, Seeds,&'c. 

Lt���.l BORDEN, SELLECK & CO.,I��'�':,rs.}Chicago, IlL 

45 
PROPOSALS FOR IMPROVEMENTS IN 

MAIL-BAGS, MAIL-CATCHERS AND 
MAIL-BAG LABEL-HOLDERS, 

POST OFFICE DEPARTMENT, WASHINGTON. D. Ca, February 28, lSm.-8ealed proposals from patentees or 
���:erri������S 4(�

r 
:o��t�l O���i��

e 
a�� �ci!\�

te
��Ift: bags of any kind, and in the construction of mafl-bnlls, mail-catchers, and devioos for labellillR' mail-b�s. will be received at this Department until noon, On Wednesday, the second day of Sept.ember. 1891. All proposal. must be in accordance with the specifications, Which CRn be ,)btained from the Second ASSistant Postmaster Gen-eral. Mail �<lQ':lf�e&lJl���KER, Postmaster Gel""a!. 

Experimental Science 
:BY 

Geo. M. Hopkins. 
In te re s t i n g  Experi. 

ments in Every Branch 
of Physics. Descriptions 
of Simpie and Efficient 
ApparutuB. m u c b of 
which may be Made at 
Home. Among Subjects treated are Electricity in 
all its Branches, Mallnet
ism, Heat, Light, Photo-
Wcafthfil�:����cMlch��: 
iCs. etc. A world of Valu. a b I e Information. A 
Source of R a t i o n a l  
Amusement. A superb 
work for Young and Old. 

Illustrated Circular and Table of Contents sent free. 
740 PAGES. 680 ILLUSTRATIONS. 

PRICE, by mall, postpaid, • • • $4.00. 
MUNN & CO., Publishers, 

Office 0: THE SCIENTIFIC AMERICAN. 361 Broadwav, New York 

ELECTRO MOTUR. SIMPLE. HOW TO 
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amateurs to make a motor which might be driven With advantage by a current derived frum a battery, and 
which. would have sutlictent power to operate a foot 
lathe or any machine requiring not over one man power. \Vlth 11 figures. Contained in t:;CfJl:NTIFIC AMEII.ICAN 
SUPPL.M.NT. No.641. "rice 10 cents. To be had at 
this ottlce and from all newsdealers. 

RJ. !Elt!ST��N��! 
IN THE WORLD. 

.... Speed, Comfort and Safety. 
. AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. CO., 

S'r A_FORD, CONK. 

ARTESIAN 
wens, Oil and Gas Wells, drilled 

��r�:�������: 
r:�:M�sg������ able Horle Power and Mounted. Bteam Drilling Machines tor 100 to 
GOOtt. Send6centstorillustrated' 
catalogue. Pie"ce Arteslau 
and Oil Well Supply Co., 
80 Beaver Street. New York. 

T� Scientific A merican 
PUBLICATIONS FOR 1891. 

The prices of the di1l'erent puhllcations In the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL-
The ScientifiC American (weekly). one year �OO 
The Scientific American Supplement (weekly), one 

year, • _ 5.00 
Th���i����';,..�eri�n._ Spa�ish_ Ed�ion_ (m�nth: 3.00 
The Scientific American Architects and Builders Edition (monthly), one year. - _ _ • _ 2.50 

COMBINED RATES. 
The Scientific American and Supplemen., _ '7.00 
The Scientific American and Architects anel Build-ers Edition, - - - - - - _ _ _ 5.00 
The SCientific American, Supplement, and Archi-

tects and Builders Edition, _ 9.00 
Proportionate Rates for Six Montlu!. 

This includes postage, which we pay. Remit hy postal or express money order, or draft to order of 
MUNN & CO., 361 Broadway, New York. 

Frw EWctrirol and Ex
perimental Work. 

For Gunsmiths J: Tool 
Makers. FO'J' Genera� 

�E::l:1.iii' lItachine Shop Jt"ork. 

PI High Grade Tools: 
perior in constructto�.I'tA�t��t 19��

g
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lathes mane, and Iquality conSidered, the 
cheapest. Send for catalogue and prices. 

W. F. & JOHN BARNES Co •• 1999 Ruby St .• Rockford, Ill •. 

Scientific B� Cata logue 
RECENTLY PUBLJ8HED. 

Ournew catalogue cODtaininll over 100 pages, inClud. 
lug works on more than tlfty di1l'erent subjects. Will be mailed tree to any address on application. 

lllUNN & VO., Publishers Scientillc American. 
361 Broadway. New York. 

oz...A.��PS 
Ventilating and Drying 

FANS. 
Light Running, Ad j us t a b  I e 

Blades, Self.Oi1in� Bearings. 
Also itu�'1,�� ����s

o
���lsf���'WOOI and Yarn Washing and 

Dyeing Machine�. 
GEO. P. CLARK, Mannf. 

Box L- Windsor Locks. Ct. 

THE DAIMLER MOTOR 
THE DAIMLER MOTOR CO. 

is prepared to furnish 1" !,!, und 4 Horse Powel" 
GAS or PE TROLE UM MOTORS 

for all Industrial Purposes. Fully illustrated catalogue 
aoo prlce list on appli cation. Motors In operation at. 
Works, Steinway, Long lsland City. 
OlHee, 111 Eaat 14th Street, New York Cit}'. 

W 0 R KIN G MOO E L S & LIGHT MACHINERY. INVENTIONS []EVELOPE[]. Send for Model Circular. Jones Bros. E Co .. Cin'ti. O. \ 

© 1891 SCIENTIFIC AMERICAN, INC. 
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