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NEW AND VAL�ABLE 

�HI� �TAT� UNIV�R�ITY, ��lum�u:, �hi�, ��H��tJr EU�IN�ERIN�. Books for Practical Men Four-year courses In Civil, Mining, Mechanical. and Electrical Engineering, and In Industrial Arts. A two­year course in Clay Working. Each Clepartment is well equipped with appliances for instruction A catalogue will be sent on application. 
RECENTLY PUBLISHED. 
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BRANNT.-The Painter, Gilder, and Varnlsher's VANDUZEN SJ�'fM PUMP TYPEWRITER HEATING AND VENTILATION. 
���:g:nih�O����Sigf ��n*:���!�i�::n��t1��: Staining, Sign-Writing, Varnishing, Glass-Staining, and 

THE BEST IN THE WORLD. 
Pumps Any Kind of Liquid. 

ARANTEED 1 A competent Heating and Ventilating lilngineer may 
work address as follows: P. O. Box 284, Worcester, Mass., . 'I stating experiellce1. locality of former service, refer­

¥���r:hiii�, ���Sih!O�:t��ip�tbofCf��hJa��f :�� 
�g8tf�s�r�it C��iSre��ftt:��ti°By �fifi�iitdT ���i��ct l2mo, 415 pages. Price . ............. . ......... ....... $ 1.:10 

I,ANHBEI N.-A Complete Treatise on the Electro-
8:r�!�����c ����ti���ftesb�p!1��O:�:�18a�� 
�:t�?s�\a:;� ��t����IfS��n���e:��sp�h��g������ff as Descriptions of the Electric Elements. Dynamo­Electric Machines, Thermopiles, and of the Materials and Processes used in every Department of the Art. Translated from the German of Dr. George Langbei!;l� by William T. Brannt. Second edition. Enlarged. 1,it! engravings, 458 pages. 8vo. Price ......... ....... $4.00 

MAU()HLINE.-The Mine Foreman's Handbook of Practical and Theoretical Information on the Open­ing, Ventilating, and Working of Collieries. Questions and Answers on Practical and Theoretical Coal Mining, designed to assist Students and others in Passing Ex­aminations for Mine ForQmanships. By Robert Mauch­line, ex-Inspector of Mines in Pennsylvania. A new edition. 114 engravings. 8vo, 337 pages. Price . . $3.71> 

se�l��: ��re�� �t�;s�e:w L:t���f:is TndtitCel��a��� facture. To which is added the Art of Varnishing and Lacquering, including the Preparation of Putties and of Stains for Wood, Ivory 9 Bone, Horn and Leatber. By 
rr��!�� .. � � .. ������' ... � .. ��.������' ... ���.�' .. � l:i�oo 
sw���ffr:�i��e� !�a��:!i�g (�tit����!�y !�� tt� rine) wbo deSIre to obtain a U. S. Government or State 
�d¥ti���· 21J�a�:�rie�h::,d:{lt �g�:W ::l�e�.�f.1;e& 

HA U PT .-Street Railway Motors; witb Dmwriptions and Cost of Plants and Operation of tbe Various Sys­tems in Use or Proposed for Motive Power on Street 
il:fJ:�:s: ... By .lIer��n. :s:au pt, �'�' ... ���IIO, . •  �3lt"�iTi 

ROSE.-Modern Steam Engines. An Elementary Treatise upon tbe steam Engine, written in plain lan-
����� �Y�i��e ��lth:x������gEsagfw£�� a���s\��gli�i'?�1 Modern �team Engines, including diagrams showing tbeir actual operation, together with complete but sim­ple explanations of c.he Operations of tbe various kinds of Valves, Valve Motions, Link Motions, etc. By Joshua Rose,M.E. 453 engravings. A new, revised and enlarged edition. 357 pages. 4to. Price .... . ... ... $6.00 

� The above or any oj our Books sent by mail, free oj 
postage, at the publication prices, to any address in the world W"" Illustrated circulars. showi.ng jull tables oj contents 
oj all oj the above valuable books, will be sent free to anyone 
in any part oj the world 'who 'will send his address. 

pr- OUr New and Revised Catalogue oj Practical and 
Scient'ific Books, 90 pages, �vo, as well as our other Cata­
loguesand Oirculars, r he whole cOl)ering ever1/ branch oj Sci­
ence applied to the Arts, sent free and free oj postage to any 
one in any part of the world who wiU furnish his address. 

HENRY CAREY BAIRD & CO., 
INDUSTRIAL PUllLISHERS. BOOKSELLERS d: IMPORTERS 

S10 Walnut St .. Philadelphia, Pa .. U. S. A. 

Perfect Newspaper File 
Tbe Koch Patent File, for preserving Newspapers, Mag­aziues, and Pamphlets, has been recently improved and price redured. Subscribers to the SCIENTIFIC AMERI­
CAN and SCIENTIFIC AMERICAN SUPPLEMENT can be 
"llf.Plied for the low price of $1.50 by mail, or $1.25 at the 
H 88�E�TtI��cfaX�ERI[61vR "b��r�ifl.de���:;!�t��� 
every one who wishes to preserve the ·paper. Address 

MUNN & CO ., Publishers SCIENTIFIC AIHERICAN 

ARMSTRONG'S * PIPE * THREADING 
-.AND-

CUTTING-OFF MACHINES 
Both Hand and Power. Sizes 1 to 6 incbes. Water, Gas, and Steam Fit­ters' Tool�. Hinged Pipe Vises, Pipe Cutters. IStocks and Di<es 

: unil'eTsally acknowledged to l:e 
THE BEST. rJrSendfor catalog. 

Al'lllsU'olur Mfg. Co., 
Bl·idgepol·t, Conn. 

MUSIC AND LONGEVITY.-A P APER 
by Epbraim Cutter, M.D., in wbicb tbe autbor endeavors to show tbat music prolongs or is thougbt to prolong life j tbat diseases peculiar to and preventive of long­
evity are tbose tbat impede tbe circulation of air, blood ann nerve force. That music is physiologically capable of enlarging the cbest and tbe Capillaries and of calming and regulating, if not increasing nerve force, and tbat, 
otber tbings being equal, longevity sbould belong to musical people. Contained in SCIENTIFIC AMERICAN 
S(TpPLE�n�NT. No. 924. Price 10 cents. '1'0 be had at tbis office and from all newsdealers. 

JUST PUBLISHED. 

Star * �ap8 
By Richard A. Proctor, F.R,A.S. 

* * * 

�Drder J never Cloga nor 
Guaranteed. 

I per Hour. 
5elch. Address 

"1 ... " .... 11 & TIFT CO •• 
J02tol08.E. S",ond St .. Cin<innati, O. 

Don't Kill Yourself 
SMOKING. Use the HARMLESS SMOKER CURE 

NO SMOKE 
IN THE MOUTH. 

_"·_'.-.:"C-:.: .:;:c_tbe fiavor and enjoy .. 
�s�icfalo�i�f���\�: makes it absolutely 8S it p'revents inhaling; to gmt the habit when Send for free circular ven you �re skeptical. RYERSON D. CATES, 

B. 1205, 1�8 La Salle St., Chicago. 

SCIENTIFIC AMERlCAN DYNAMO. Description of a plain shunt-wound dynamo of simple construction, capable of supplyipJiC' 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·tbe Scif'1Iti:fic American, by Mr. W. S. Bishop. of New Haven, Conn. It is de-
������p�[;��:t��� s�p������ ��� tt�i�t�� use, but who do not care to enter'into the subject scien­tifically. With 24 illustrations. Contained in i"(,lENTIl'lC 
AMERICAN �UPPI.EMENT, No. �65. Price 10 cents. To be had at this office and from all newsdealers. 

The Most U sefnl '1'001 in any Shop is the 

RIVETT LATHE 
MADE BY 

FANEUIL WATCH TOOL CO. 
BRIGIITON, 

BOSTON. MASS., n. !;l.A. 

=-1I!1!�.MlBiiilliii_�L_JfO:;;Da:rti,oiilainrt;,:erested, write 

MESSRS. MUNN & Co, Solicitors Of Patents. have had nearly fifty years' continuous experience. Any one may quickly ascertain, free, 
:����bl:bY���t���Oto E[���blY C�� Communications strictly confiden-
��; tO�b�:�dfg�:, �Jnn;��ts and 

PATENTS 
taken through Munn & Co. receive special notice in the Scientific Amer-

�1��imil�I&I��l::��g, :a';�� l��::i circulation of any SCientific work:. t3 a year. Specimen copies free. Address MUNN & CO., New York, 361 Broadway. 

��� TYPE WHEEL8� MODELS L£XPERIMENTAL WORK.SMAU.:MACHlllm NDVELT1E8 • ETC. NEW laRK eTEI'ItCIL WDRKS 100 NAAaAU 8! N.Y. 

WATER TUBE BOlLERS.-AN EX-
planation of the princi,les involved in tbe design aud 
working of water tUbe boilers j tbe conditions wbich. for various purposes, they ought to fultlll j and tbe non-
ai�roc���e {Vi�tn�mi1�:t:��i�n�.ke\)0�t:�t!�fYi�U��;�: 
TIFIC AMERICAN SUPPLEMENT. Nos. 9:>3. 91>4, 91>1> and 900. Price 10 c ents each. Tobehad at tbisoffice and from all newsdealers. 

IrIm!I f.tGOG(Ha � . 33 HARTFORD SLBOSTON,MASS. 
SEND £OR ,La94 CATALOGUE 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver .. 

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes into all the States and 'l�errito­
ries, and is read in all the principal libraries and reading 
rooms of tbe world. A business man wants something 
more tban to see his advertisement in a printed news­
paper. He wants circulation. This he bas when be ad­
vertises in tbe SCIENTIFIC AMERICAN. And do not let 
the advertising a�ent infiuence you to substitute some 
otber paper for tbe 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 
tbe papers having a small circulation than is allowed on 
the SCIENTIFIC AMERICAN. 

For rates see top of first colUmn of tbis page or ad­
dress MUNN &; CO., l'nhlishers, 

361 Broadway, New York. 

CK " ORE BREAKER 
Capacity u p to 200 tons per hour • . 

Has produced more ballast, road metal, and broken more ore th&D all other BreaJ.c:e s combined. Builders of High Grade Mininu: Machinery. King-Darrauh Con­centrator. Connersville Blowers. �nd for Catalogues 
CATES IRON WORKS, 

�o CSo . Vlillron !!'r •• <:hicHIlO 
N. Y. 237 C. �-ranklin St .. Boston. Ma.s. 

P ROG RESS OF SCIENTIFIC DIS- The Bailey Automatic Bicycle Brake covery.-ByLord Kelvin. Abstract of tbe preRidential 00 is as quick in ar.tion as thought it_ address before the Royal Society, Nov. 30, 1893. Con- self. So unobtrusive. the rider tamed in SCIENTIFIC AMERICAN SUPPLE MENT, No. would never know he hadit were it 940. Price 10 cents. f 1'0 be had at tbis office and from not for the imtant and e1Jective aid all newsdealers. it gives him when wanted. BAILEY M�'G. CO., 207 S. Canal St., CHICAGO. 

Useful Books! I 0 EAF��.�t;:tJL��U�%;�=��'� ���;.��� 
Manufacturers, Agriculturist� Chemists, Engineers combined. Whispers HE A Rd, Help ears as glasses be!E 

Mechanics BUilders, men of leisure and professiona.. eye.. F. Hiscox only, M58-S-B'way, N.Y. Book oiproofs F R E E 
men, of all cla8 8es, need good books in the line of 
their respective callings. Our post office department MIXING MACHINERY. 
�:r:i:; t!:��a::�ss����:::n!���U��t���:a�� ���e:��::PJ�vii�'DIY &llcJ.�P8r;;�inJ�i?gr:t;.nt kinds 
useful books by different autbors, on more than fifty 
different subjects, has recently been published for 
free circulation at tbe office of this paper. Subjects 
classified with names of authors. Persons desiring a 
copy have only to ask for it. and it will be mailed to 
them. Address, 

LIGHTNIN G  CO N 1) UC TO R S. - A 
valuable and exbaustive paper giving Reynold's instruc- • ti o Ds for erecting and testing lillbtn in" rods . C()(]tained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 906. Price 10 cents. '1,10 be had at this office and from all newsdealers. 

MUNN & CO., 361 Broadway, New York. Model & Experimental Work. t-:c����:e 

Engineers and Firemen g���Jl� gn 2��,;;�� t;�\iib���id�S�o(\&�arfse�tg�· s�ree��.ff{i\�r�g�,\�:s pass an examination to procure an engineer's license. '11he Stromberg Pub. Co., 2715 Cass Ave., St. Louis, Mo. 
EXPERT MODEL MAKING.Est�b�hed ... HIGH GRADE ONLY. Warranted. Contract- J. C. SEYL, Prop. ChICago Model WorkS, Chicago. Ill. 179 ors desiring a trustworthy Jack S�rew. ad- E. Madison St. Write for Catalogue or Model Supplies dress RUMSEY & Co., Ltd., Seneca Falls. N. Y. . - _._ ... _. - . . .  _. .._- -_.- . 

A series of twelve elegantly printed Maps of the THE A RT OF BOOK AND NEW SPA­Heavens, one for every month in the year. Specially per Illustration.-By Henry BlackbuTn. Three interest­prepared for use in North America. With descriptions lng lectures on the present status of book and newspa-
2.75 

accompanying each map, giving the names of the pnn- ��r ��ulfu�l� ��ed H�e�:a���I��:a��(�d�l{�)id �n:b���� cipal stars and constel1ations, showing their relative the ori�inal artist bas in it j what part the pbotographer. 
posithH1� at given hours and days of the month. and what part the wood engraver. "Process" work-

A most beautiful and convenient work, specially ���ep��������c;:ooc�e�s'£I��:����d:ell5�rP�id����ignaltf ada.pted for tbe use of tbose wbo desire to acquire a class of illustraiions in wbicb tbe artist of tbe future 
a general knowledge of tbe starry realms. :�ilb��v�h��c��11:0�:e�ti� Ittr:oh:�ifoonft�c;in�:tb��� 

1'0 whicb is added a description of the method of tained in SCIENTIFIC AMERICAN SUPPLEMENT. Nos. 
pTeparing and using artifiCial luminous stars as an aid I 950! 951 and 95�. Price 10 cents each. '1'0 be bad 
in flxing in tbe mind tbe names and places of tb€ ,at thIS office and from all newsdealers. 
various stars and constellations. by Alfred E. Beacb. 

Altogetber tbis is one of the most popular, useful 
and valuable works of tbe kind ever publisbed. 

One quarto volume, elegantly bound in cloth. Price 
$2.1>0, postpaid. 

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

$1 000 for an Insect that the MAGIC MOSQUl'l'O BITE CURE and INSECT EX'l'gRlll:<lA'I'OU will not kill. Try it for Sofa Beds, i:toaches, etc, and for driving away mosquitoes Non-poisonous. Sold every­where. SALLADE & CO .. 53 W. 24th St., New York. Mfrs. 
D IS POSAL OF THE GARBAGE A ND 
Waste of Cities.-By W. F. Morse. A statement of wbat, during the la&t two years. bas been added to our know. ledJ!'e on tbe subject of tbe disposal of city garbaJ,!'e and 
refuse j with special reference to the disposal by fire of the or�anic waste and IZarbage of tbe Cbicago Fair. 
�7Jn��in���� �ti:,��i�.
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all newsdealers. 

© 1894 SCIENTIFIC AMERICAN, INC 

ences, and other iDIormation, with a view to permanent engagement. 
.��- -����-

and HEAD NOISES relieved by USing 
Wilson's Comlnoll Sense Ear J)rllml!l 

New scientific invention, entirely different in construcLion from all otber devices. As­sist tbe deaf wben an otber devices fail, and wbere medical skill bas given no relief. They are safe, comfortable. and invisible; have no wire or string attacbment. " rite for pampblet. � . .\Tent ion this paperw 

Drum in position. 
WILSON EAR I'RUM MFG. CO., 

LOUISVILLE, Ky. ------------------
ICE HOUSES. - DES CRIPTION OF ice houses as tbey were built a century ago. Contained in SCIENTIFIC AMERICAN SUPPLE MENT, No. 933. Price 10 cents. To be had at tbis office and from all newsdealers. 

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

THE 

SAFETY THRUST COLLAR 
�()I,ID ANI) �PJ,J'I'. Of character and at price to sui1 the most criticallJuyer. Dealen in shafting will consult their 

interests in writing for Price lAst and Discounts. 
GOUVEHNEUH :lIACHINE CO., Gouverneur, N. Y. 

VOLNEY W. MASON & CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

PROVIDENCE, R. I. 

SHORTHAND BY MAIL 'I'aught by Ue­porters. Catalogue and first lesson Ii"' II E E. POTTS' 
SHOH'flIAN]) COLIJEGE, Academy BI'k, Williamsport,Pa. 
VEGETAB L E  PARCHMENT.-A VAL-
uable paper on the properties, uses and manufacture of this product. Contained in SCIENTIFIC AMF.HICAN Sup­
PLEMENT, .No. 945. Price 10 cents. To be bad at this office and from all newsdealers. � e.==::::-1\ 0 AND FINE GRAY IRON ALSO STEEL ALLEt'U---'LE:l CASTINGS FROM �ECIAL £RNS 

�DEVL IN "CO FINE TINNINGJ��A1T 
� "'i FINISHING. NN J r.tiOMA LEH.GH AVE'" At,lER1CAN.1il PH.LA 

Talcott's Acme Steel Belt Hooks. 
Strong Grip on the Belting 

See illustrated notice i n  SCI. 
AM., July 7, 181l4. page 7. Trial package containing 100 �!!J!I���!!!!!l!I��!!/\ R���:d ����l���i�t:s, $1.50. De-

W. O. TA I,COT'I" If, Sabin St , P"ovid encl', R. I. 

ELECTRO MOTOR. S IMPLE. HOW '1'0 
maRe. By G. M. Hopklns.-Descrlp,tlon of a small electro motor devised and Cl)nstructeij Wlttl a view to assisting amateurs to make a m otor wnicb might be driven wltn advantage by a current derived from a battery, and which W(luld have su1ticient power to operate a foo� lathe or any macblne requirinll not Over one man power. With 11 figures Contained in �CrKNTIFJ{' AMEIUCAN 
SUPPLIr.J\I KNT. No .• ,41. Price 10 cents. To be bad at this ottice and from all newsdealers. 

A New and Valuable Book. 

12,500 Receipt... 708 Page... Pl"ice $5. 
Bound in Sheep. $6. Halj-MoTocco, $6 • ..,0. 

Tbis splendid work contains a careful compilation of 
�7I Q����sse�¥lc!����J�g�gt�:f��tft;h�� \� \�ee���r� entii'ie A lnel'ican during tbe pastflfty yearsj togetber with many valuable and important additions. 

Over 'l�,,'e l ve '11htHl�alld selected Receipts a:te bere collected; nearly everlbranch of the useful arts 
�\�in�e�'i��i:i�d Z;e� �lac:� t�������0�'b1T�ensive 

Tbe work may be regarded as tbe product of the stud. ies and practical experience of tbe ablest cbemists and workers in all parts of the world j the information given being of tbe bigbest value. arranged and condensed in concise form convenient for ready use. 
Almost every inquiry tbat can be tbougbt of. relating to formulre used in tbe various manufacturing in<1U8� 

tries, will bere be found answered. 
Instructions for working many difl'erent processes in the arts are given. 
Tbose wbo are engaged in any brancb of induE"try probably will flnd in this book much tbat is of practical value in tbeir respective callings. 
Tbose wbo are in search of indepenient business or employment, relating to tbe borne manufacture of sam .. pIe articles, will find in it hundreds of most excellent suggestions. iT Send jor Descriptive Circula,.. 

MUNN & CO., Publishers, 
ISCIENTIFIC AMERICAN OFFICE, 

361 Broadway, New York. 
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