
J citutific �mtticau. 127 
Founded b lJ Mathew Care'/J,17Sa. 

HENRY CAREY BAIRD &. CO., INDUSTRIAL PUBLISHERS, BOOKSELLERS &IMPORTERB 
810 Walllut �'" l'hilndclphin, Pn., U. S. A. 
JrOur new and Revised Catalo/Zue 0 f Practical and Scientific Books. 88 pages, 8vo, and our other Catalogues and Circulars, the whole coverin� every branch of Scienoe applied to the Arts. sent free and free of posta�e to any one in any part of the world who will furnish his addre!s. 

�HI� �TAT� UNIV�R�ITY, �olum�u:, �hio, ��H��1 �r tN�IN��RIN�1 To hi! own interest. who deals in Arms and Ammunition or who �hootll a RHle 
PIstol, or t-hot Gun and ha� not a �opy of IDK'\L HAN.D HOOK,.No.4.A Four-year courses in Civil, Mining. Mechanical, and Electrical Engineering, and in Industrial Arts. A twoyear course in Clay Working. Each department is well equipped with appliances for instruction ��f��:l :��g f��f���F�
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IDEAL M}'G. CO., Drawer 860, New Jlnven, Ct •• lJ. S. A. 

ARMSTRONG'S * PIPE * THREADING -AND-
CUTTING-OFF MACHINES Both Hand and Power. Sizes 1 to 6 inches. Water, Gas, and Steam Fitters' Tools, Hinged Pipe Vis�s, Pipe Cutters. ::3t ocks and Dtes 
univenalil/ ackno'wledqed to be THE BEST. DrSend jur catatog. 

Arlnstronz lUfg. Vo., 
Bridgeport, Conn. 

Perfect Newspaper File 
The Koch Patent File, for preserving Newspapers, Mag .. aziues, and Pamphlets. has been recently improved and price reduced. Subscribers to the SCIENTIFIC AMERICAN and SOIENTIFIC AMERICAN SUPPLEMENT can be supplied for the low price of $1.50 by mail, or $1.25 at the 
RW3tE�Tt&!�CPaX�'ERIf�",vJ "b��r�iri.des�e��:��jt}�� every one who wishes to preserve the paper. Address 

iU lJNN & VO., Publishers SCIENTIFIC AMERICAN 

A catalogue will be sent on application. 

CHE MIS T R Y IN RELA'l'ION TO Pharmaco-rrherapeutics and Materia Medica.-By Pruf. B. J. StOkVIS. '1'he term and scope of pharmaco-therapeutics, the prime importance of chemistry. vital phenomena and their meaning, appearance of vital phenomena in certain chemical solutions, chemistry in relation to materia medica, the vagaries of modern pharmacy. Contained in SCI E�TLFIC AMERICAN SUPPLEMENT, No. 961. Price 10 cent8. fro be had at this office and from all newsdealers. 

AT LAS T! to���clU'l;r:1l � (!l 
C>IL�:R.. • .. � .. The only one. Saves annoyance. Saves labor. -:- ----- : 

KRIJILER ll'IFG. CO., 
Dr Agents Wanwa. Gl'and Rapids, lliicb. 

STARRETT'S-------
IMPROVED SPEED INDICATOR. 

Grailuations show every revo
--�- tiOD, and with two rows of flg� ures, read both right and left, 

ffi the shaft may run. Auxiliary split cap is made tD slip over the pOinted spindle to use on a center or With Split pOinted shaft. Cap, $1.75. or Illustmtea Oatatogue Free. 

L S STARRETT Manufacturer of Fine Tools, 
• • , P. O.Box 13, ATHOL, MASS. 
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��: !��o��,and Tubs 
ALL IRON TOWERS. 

l'I.AIN 

ALL WOOD TOWERS 

ELEVATED TANKS 

PROPOSALS, 
.. --- -- ----

PUBLIC LIGHTING SOLICITED. Sealed proposals for furnishing the city 0 f Waco. Texas, with electric arc lights. incandescent lights, and gas lights, for public street lighting, for periods of three 
(8) Years, five (5) years, and ten (10) years. Rpecifications and full information can be obtained from City Secretary of Waco, Texas. Proposals will be opened by the MaYor and Gas Committee in the Mayor's office in Waco. Texas, at 3 o'clock P. M ., October 3.1894. 

A ddress proposals to C. C. McCULLOCH, Mayor of Waco, Texas. 
for Automatic Fire Sprinkler Plants. 

Lo uisiana Red Cypress Tanks 
a Specialty. 

IDEAFNESS 1IIi:=��11 nnd HEAD NOI�ES relieved by using 

W. E, CALDWELL CO. 
219 E. Main �tl'eet, 

LOUI�VILLE, KY., U. S. A. 

Wanted-Capital to make experimental machine and take patent on a valuable invention. Win give interest in patent. Address Carl Hartmann, Corona, L. I., N. Y. 

, Wilson'!!! Coullnoll Sense .EaI'lh'IIlIiM New scientific inTention, entirely different . in construcc,ion from all other devices. As-

Orumin position. 

STRAW 

sist the deaf when a11 other devices fail, and where medical skill bas given no relief. They are safe, comfortable. and invisible; have no wire or string attachment. \\ rite for pamphlet. � Mention this paper. WILSON EAR llRUM MFG. CO., LOUiSVILLE, Ky. 

CELLULOSE.-BY JAMES Beverid�e. Description of the method of manufacturing pure cellulose from straw for the production of papers of first-class quality. Contained in SCIENTIFIO AMERICAN SUPPLEMENT, Nos. 9�9 and 960. Price 10 oents each. To be had nt tbis office nnd from all newsdealers. 
T�E F�.A.JSr�LXJSr • 

A New and Superlor Telephone. No RoyaltYi Nolnfringernent; No Battery; No Expense; No'l'roublej No ]�ailure in Operation. No Talk, No Pay. Perfect Talking Machine. 
Adapted jo r Private and PHbltc Lines 

and jnr Exclianges. Agents wflnted ev .. 
ery'where. Address .tor cir. arid price, 

'J'hp )1�rallk)jll Telephone. FOR SALE-��hI·:;�g�r�.E J�:��:��i��;if�!�iJ� 
--- -- ---. 4 eye-pieces, powers 50 to 200. �'inc alt-azimuth TIlount- TR.ANSMISl::!ION OF PO WE R BY 

ENGINt:ERS' MANUAL �Pe���iici.nfgl�b��glgthU��: 125 ing. Photo. O. L. Petitdidier, OptiCian, Mt Carmel, Ill. Friction Pulleys.-By G. D. Hiscox, M.E. Description 
CLOSED. Room 310, 167 Dearborn St., CHICAGO. 

p. cat., lOco American Indus'l Pub. Co., Bridgeport. Ct. ------- -- --.�-. - ---- - ------ -- ���i6;��s����fbfeotf��nr��)ft���sI�1��lio�ora�� ���c�?o��)if 
•• OTTO" power by contact pulleys. With 17 engravings. Con

l-if 'I ENCE �C H OOL.-Special training for SCientific and technical schools or for busines8. New building. modern appointments. Betts Academy, Stamford, Ct . 
DISPOSAL OF THE GARBAGE AND Waste of Cities.-By W. F. Morse. A statement of what, during the la&t two years, has been added to our knowledge on the subject of tbe disposal of city garbage and refuse ; with �pecial reference to the disposal by fire of the ol'ganic waste and garbage of the Chicago Fair. Contained in SCIENTIFI{, AMERICAN SUPPLEMENT, No. 93S. Price 10 cents. To be had at this office and trom 

tained in SCIENTIFJC AMERICAN SUPPLEMENT, No. 9�"j7'. Price 10 cents. '1'0 be had at this office and from GAS AND GASOLINE all newsdealers. 
SHORTHAND BY MAIL 'l'aught by Reporters. Catalogue and first lesson V H EE. POTTS' SliORTHAND COLLEGE, Academy Bl'k, Williamsport,Pa. 

ENCINES. 

all newsdealers. 
J,3to l00h. p. Can be used in cities or in countryindepen� dent of gas works Or gas machines. 

No Boilel', CK &. ORE BREAKER ��ER No Danger, 
30,000 SOLD. No E ngineer. Capacity up to 200 tons per hour. 

Has produced more ballast, road metal, and broken more ore than all other Breaim s com bined. Builders of High Grade Mining Machinery. King-Darra�h Concentrator. Connersville Blowers. �end for Catalogues 
CATES IRON WORKS, 

.")u c �o. ClillrOIl :St •• ()hicat:"o 
• Y. 237 C. I' rankHn St_ Boston. Maos. 

$1 000 for an Insect that the MAGIC MOSQUITO BITE CURE and INSECT EXTERMINATOR 
will not kill. Try it for Sofa Beds, Roaches, etc , and for driving away mosquitoes Non-poisonous. Sold every .. where. SAI,LADE & Co .. 53 W. 24th St., New York. Mfrs. 

MATCH 

Durable-Easily Applied. This roofing is manufactured from natural Trinidad asphalt materials, and will not dry up and become brittle under exposure to the weather as coal .. tar roofings do. 
Dr Send jor Free Samptes 

and Circulars to 

WARREN CHElllCAL 
& ll'II<'G. CO., 

Sa Fulton �treet, 
New York, U. S. A. 

� MACHINERY. 
Latest improved. Complete plants furnished. JOS. C. DONNELLY, 1209 Buttonwood Street, Philadelphia, Pa. 

STEVENS PATEIIT 
SPRING SCREW THREAD CALIPERS 

Idenl. 110, 64. Price, by mail, postpaid. 
3 inch .......... $1.00 I 5 inch . ......... $1.25 Ideal and Leader Spring Dividers, and Calipers, Ideal Surface Gau�eB, DelJth Gauges, and Fine Machinists' Tools. 

Dr 1ttHstratea catatogue free to all. 

J. STEVENS ARMS & TOOL CO" P. O. Box 2'0. Chicopee Falls, Mass. 
FIREPROOF FLOORING.-DESCRIP-tion of the various systems of fireproof flooring employed in Europe and the United States. With 73 illustrations. Contained in SCIEN'l'IFIC AMJlJRICAN SUPPLEMENT, No. 947". Price 10 cents. To be had at thiS office and from all newsdealers. 

Star * 

By Richard A. Proctor, F.R.A S. 
* * * 

A series of twelve elegantly printed Maps of the Heavens, one for every month in the year. Specially 
prepared for use in North America. With descriptions accompanying each map, giving the names of the prIn .. 
cipal stars and constellations, showing their relative 
positions at given hours and days of the month. 

A most beautiful and convenient work, specially adapted for the use of those who desire to acquire a general knowledge of the starry realms. I 
To which is added a description of the method of preparing and using artificial luminous stars as an aid 

in fixing in the mind tbe names and places of the' 
various stars and constellations. by Alfred E. Beach. 

Otto Gas Engine Works, Incorporated, Philadelphia 

MESSRS. MUNC>" & Co, Solicitors of PatentM, have had nearly fifty years' continuous experience. Any ODe may quickly ascertain, free, whether an invention probably is patentable by writing to Munn & Co. Communication� strictly confiden-
��� tO�b�:�dE�g;, �Jnf���:s and 

PATENTS 
taken through Munn & Co. receive special notice in the Scientific Amer .. ican. '1'his splendid weekly paper, elegantly illustrated, has the largest circulation of any scientiftc work. $3 a year. Specimen copies free. Address ;\IUNN & CO., New York, 361 Broadway. 

��� 
TYPE WHEELS. MODELS &.IXPERIMENTAL WDRK.SMAU.MAtHIMERY NOYEl:TIE&lkETC. NEW YORK 5TENCILWORI\S 100 NASSAU 81' N.Y. 

THERMOSTATIC REGULATORS FOR Incubators and other Heat Applications. - By G. D. HiSCOX, M.E. Description of some thermostatic bars, heat regulators, and ventilators that have been tested for reliability. and the construction of which comes within the means of most amateur8. With 3 illusLrations. Contained in SCIENTIFIO AMERICAN SUPPLEMENT. No. 9a9. Price 10 cents. fJ.'o be had at this office and from all newsdealers. 
VOLNEY W. MASON & CO. 

FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 
PROVIDENCE, R. I. 

��'U.bu,vcmrO>,fOl,d Boss Bicycle, suiteither sex, made of best rnastrong, substantial, accurately warranted. 'Vrite to-d'lY for our complete catalogue of bicycles, parts, repairs, etc., 
OXFORD M:I!�G. CO. 

338 Wabash Avenue, CHICAGO, ILL. 

Model & Experimental Work. te������e Advice and ideas not charged for. Send for particulars HARHAM &; SON, 98 John Street, NEW YORK. 
EI>G-E TC>C>LS 

are often nearly ruined by using a grind .. stone not adapted to the work. Our 
�;;tt��f: f����i�d�J:rf:yv:bI�y of grits 

IDr" May we send Vou our Oatalogue, 
'which 'will give vou some information? 
GRA FTON �TONE COll'IPANY, No. 80 River Street, GRAFTON, OHIO� 

Tbe Mnst Useful 'fool in any 8hop is the 
RIVETT LATHE MADE :BY 

FANEUll WATCH TOOL CO. 
BRIGIl'I'ON, 

HUSTON. MASS., U. S. A. Anybody interested. write for particulars. 
World's Columbian Exposition. 

Altogether this is one of the most popular, useful 
Th B 'I A t t' B' I B k and valuable works of the kind ever published. e al ey U oma IC ICYC e ra e 

One quarto volume, elegantly bound in cloth. Price 00 is as quick in action as thought it-
S2.�0, postpaid. 

I ���ld ��ve�n���,:s��ehadt�eW:���� 
MUNN & CO .. Publishers. :l°ii��� �i.'��:::tw':.��e'iI�e�t.rItlll� 

361 Broadwa,.. lIew York. M�'G. CO., 207 S. Canal St.,C:BICAQO. 

� HIGH GRADE ONLY. Warranted. Contract,�-' ors desiring a trustwortby Jack Screw. ad. dress RUMSEY & CO., Ltd., Seneca Falls. N. Y. 

ALUlllINUll'I soldered with AL�lTE SULDER and Plated with either Gold. Silver, or Nickel by the 
ALSITE PROCESS. 

Full particulars on application. ALSITE ALUMI
NUiU CO., 106 I.iberty St., New York City. 

{'use,5\lc extra 
Address Simplex 'l'ypewriter Co., 26 1'�.13th St., New York 

HINTS ON COLORING LANTERN Slides.-By George M. Hopkins. Description of a method of coloring prints on gelaline-coated lantern 81ide plates. With one illustrati..-,n. Contained in SCIENTIFIC AMERICAN �UPPI.EMENT. No. 961. Price 10 cents. fJ.'o be had at thiS office and from all newsdealers. 
THE FISHER 

Patent Steam Pump Governors For Steam Pumps Working under Pressure and the 
FISHER PATENT GRAVITY GOVERNORS l1�or Steam Pumps filling elevated open tanks, are the most positive and durable devices made for the purpose. 

REIIUUINf,\ YAI.YES. W' Send for circulars and testimonials. 
l<'II"H"It G OVEIINO lt "0 .. 201 S. 1st A venue. Marsha11town, Iowa. 

I SCIENTIFIC AMERICAN DYNAMO. Descl'iption of a plain shunt-wound dynamo of simple construction, capable of supplying a current of from 60 to 75110-volt incandescent lamps. or of being used as a 5 h. p motor. This machine was constructed especially for the benefit of the readers of the �cif'nH1i.c A mertcan, by Mr. W. S. Bishop, of New Haven, Conn. It is de-
���eJle�?r��\eoe���:trri��� s�p�eJ���iri� ��� tt��t��� use, but who do not care to enter into the subject scien .. tifically. With 24 illustrations. Contained in �CIENTU'IC AMERICAN �UPPLEI\IE!\"T. No. �65. Price 10 cents. To be had at this office and from all newsdealers. 

Do Your Own Knitting on the 

New BRANSON 
KNITTER 

And 1t will be well done. 30,000 now in 
use. This year we will sell $15 Same 
our t25 Maehine Cor quality 
as before. I"or full particulars, address 

Branson Knitting Machine Co. 
506 St. John St., Phila. 

Talcott's Acme Steel Belt Hooks. 
Strong Grip on the Belting S ee illustrated notil1e in SCI. AM., July 7, 1894, page 7. Trial package containing 100 

�!!!!!tI!�'!!!'l!�!!!!!!1IfH!j!K!!!g fi���:d ���o:l�\t§�s, $1.50. De-
W. O. TAI.CII'l'T,16 Sabin St. Providence, It. I. 

"-=-7\ 0 AND FINE :;RAY IRON AL 0 STEEL ALL�J"U-o:ILE: CASTINGS FROM SPECIAL E:RNS 
. D F1NETINNINGJ�Pf"Tr 

J oJfItn-S FINISHING. NNING " 1.llV LEHIGH AVE lie A"'ERICA� PHILA. NO 

ELIW'l'RO MOTOR.. SIMPLE. HOW TO 
��f�r d��i�ra������j.�Pt��c�Ptt�o� �fe��a�S�Ji:{� amateurs to make a motor wnich might be driven Witt! advantage by a currFmt derived from a battery, and which would huve sutticien!. power to operate a foot lathe or any macbme requiring not over one man power. \\"ith 11 figures Contained in SClltNTIFJf' AMELtIf'AN 8UPPL�:l\Uo.NT. No. fi41. Price 10 cents. '1'0 be bad at this ultice and from all newsdealers. 
THE LINK- BELT COMPANIES, 

PHILADELPHIA. NEW YORK. CHICAGO. 
�lifV�����I�n�h��:��Ea:��iC3e��':s� use 

E\-vnl't l�ink-Belting (31 regular sizes). �Pl'ocket \Vheels, Rope Transmissions, Fibre -Graphite Self - Lubri_ - -cant Journal Bearings. I 

Machinery for elevating and conveying any ma terial. 
Philndelpbia address, 2020 Hunting Pal'k Av. A New and Valuable Book. 

BELL TELEPHONES Receivers, Tr"nsmit. 12,500 U.cceil)t". 708 Page", Price $5, 
all supplies .for complete eQUipme�{SOfB¥�rep1id�� :�� Bound in Sheep. $6. Half-llivTocco, $6.aO. 
'l'elegraph lInes. SI'1Ui for r1e�"(,Tipti1'e pda l-iRt (11.,1;:0 Tf'le- This splendid work contains a careful compilation of 
&·(1b�.,�tJ76ncg���i�'��lls��eE��:FlJ�w JyJiK�bNNELL ;�� Q����sse�¥��r���i&J���gt�:����fi�h�� ii� \h�e ���r� 
-----____ .____ elltific Amel'ican during the past fifty years; together 

S 
with many valuable and important additions. TEEl BAllS for MAf'HINRRY Over 1.'n'elve 'J'h011 "';lIlfi selected Heceipts are .zOURNALS an.d nf- here collected; nearly every branch of the useful arts Cr.0LB!� � spe?lalty. being- represented. It is by far the most comprehensive Balls from � to 2 dmm. III stock I volume of the kind ever placed before the public. 

�Oa�:d��.A'I�Jc����;';�f�·P��;���� i . �'he work ]�ay be reg�rded as the product of t�e stud-
and uniformity of strength guar- lIes and t:!ractlCal experIence of the a1;>lest cherplsts.and 
anteed. lIT' IV1·j.fP .for PriCf'S. wqrkers In all I?arts of the world; the IllformatlOn glv�n 

Also manufacturers of Automa- beln� of the hIghest. value. arranged and condensed III 
t'c Screw Machines for Sewing conCise form convenIent for ready use. 
Machines, Bicycles. etc. Almost every inquiry that can be thoug-ht of. relating 
Cleveland Machine Screw Co. i�i:S�r�ml�e�:'b� }�u��eai.����:d?,anufacturing inau8-

..... iiiiii ____ iiiiii.,;,a, 133 2d Ave •• Cleveland, O. Instructions for working many different processes in 
RAHBIT SKIN� .. �DESCRIPTION OF 

the arts are given. 
the French method of preparing ra bbit skin� for the pr�'g��ry !�17 fi�J i�t���t��� ��Kh �a�cps g� b��t1�� use of furriers, and of rabblt hair for the use of h�tt ers. value in their respective callings. With ti engravings. I:ontalned in SCIE�TT[FIC AMER- Those who are in search of independent business or ICAN �UPPLEMENT, No. 959. Price 10 cents. To be employment, relating to the borne manufacture of samhad at this office and from all newsdealers. pIe articles, will Hnd in it hundreds of most excellent suggestions. or Send jor Descriptive Ci1 ·cular. 

MUNN & CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway. lIew York. 

© 1894 SCIENTIFIC AMERICAN, INC. 
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