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Michell.--Mine Drainage: A complete practical treatise 
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Molesworth Pocket Book of Useful Formulre and 

Memoranda for Civil nnd Mechanical Engineors. 
Leather, • • • . • . $1.00 

)S�ville Hydraulic Tables, Coefficients, formulre for 
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Nicoll's �ilway Builder. A Hand Book for esti. 
mating the probable cost of Am erican Railway 00n-.�li'���B,"nll! �quip�ent .

• 
Fun

. bOu�d pO�ket b�?�O 01\ ell 1,-.1. Dictionary of Dyeing and Calico Printing 
8vo, 491 PJtges, . • . . • . $5.00 

Orton.-underfiround Treasures i How and Where to 
Find them. I ustrated,. . . . �' $1.50 

Overman.-The Manufacture of Steel. A new edition edited by A. A. Fesquet,. . . . $1.50 
OverlllRll. -Tbe Moulder's and Founder's Pocket 

Guide. A new addition with a supplement on Statu-
�6n 
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I2mo, . • . . . . • $2.00 
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� i�';;b01'e Or allyoj oW- books sent by mail jr!Lg� 
postane, at :the pubLication price to any t.idaress in the 
World. 

lIT' Our new and enlarged A'r,\ 'LOGUE OF PRAC'l'ICAL 
.AND SCIENTIFIC HOOKS, 96 pa/les, 8vo, CATALOGUIr. OF 
BOOKS ON STEAM AND THE STEAM ESGINIIl, MECHAN� 
1('8, MACHINERY, AND DYNAMlCAL ENGINEERI�G. 
CA'rALOGrHJ OF BOOKS ON CIVlL ENGINICI<:RIN'G, 
BRIDGIr. BUILDING, STRH:NGTH OF MATERIALS, etc. 
List of LH:ADING BOOKS on MHTAIJ MI:"l"ING, MII;TAL­
I�UltGY, MINERALOGY, ASSAYING, AND CHEMTCALAN� 
ALYSIS, etc., etc. Catalogue of Books on DY1i1NG, 
CALICO PU1NTIN'Q, WEAVING, COTTON AND WOOl"l!']N 
MA�UFACTUltEi OATALOGUE OF A MISCELLANFl� 
OUS COLLIWTION OF PRACTICAL AND SCIICNTIFIC 
BOOKS i two Catalogue8 of Books and Pamphlets on SOCIAl, SCIENCI!:, POLITICAL Eco.\'oMY, BANKS,POflU­
I.ATION, PAUPERISM, and kind red sub1ects; sent f ree 
t�sa�dd��:s.

in any part of the world, W 0 will forward 
HENRY CAREY BAIltD & CO., 

Indu�li� W�II��ei�t'!��k�rl���I:h1f,if��ters, 

Cornell University. 
COURSES IN 

Electrical Engineering, 
Mechanical Engineering, 

Civil Engineering 
and Architecture. 

Entrance EXRlninntions Bellin nt 9 A. M., June 
16 and Sept. 16 18S4. 

For the UNIVERSITY REGISTER, contain1n� ful) statements regarding requirements for admission, 
courses of study, degrees, honors, expenses, free scho-
�"fI�
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Ithaca, N. Y. 

(FLAT AND SWIVEL BASES.) 
SOLID JAWS AND ADJUSTABLE ATI'A(JHMENTS. 
Steel Faced or Solid Steel !illidin� Bar. Eape. 
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maintains its superiority in streuMth, fil'lnness of 
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NATHAN STEPHENS, Prop., 
41 Dey Street, New York. 

BIBB�S 
��Fir8°p1aCHH8atirs 

MantelS and Rilglsters. 
B.C. BIBB'" SON, 

Baltimore, Md. '"' 
Bestworkmansbip. Lowestp:ricel auara.n� Sendforcirculars..) 

PATENTS. 
MEt-lSRS. MUNN &; co. ,in connection with the pub. 

lication of the SCIENTIFIC AMERICAN, continue to ex� 
"mine Improvements, and to "ct as Solicitors of Palents 
for Inventors, 

In this line of bnsiness they have had thirty-dght 
years' experience, and now have unequaled faeilitWs fot 
the prepar"tion of P"tent Drawings, Specifications, and 
the prosecution of Applications for Patents in tHe 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the prepatation of Caveats, 
Copyrights for Books. Labels, Reissues, Assiguments, 
"nd Reports on Infringements of Patents. All bnsiness 
intrusted to them is done with special care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, on "pplication, con, 
tainingfnll information about Patents and how to pro. 
cure them; directions concerning Labels, Copyrights, 
Designs, l;'atents, Appeals, Reissues, Infringements, As, 
signments, Rejected Cases, Hints on the Sale of Pa· 
tents, etc. 

We also send, free a/ charge, " Synopsis of Foreign 
PatentL"ws, showing the cost and metho� of securing 
p"tents in "II the principal couniries of the world. 

llIUNN &: CO., Solieitorl!t of' Patents,. 
361 Broadway, New York. 

BRANCH OFFICE.-Corner of F lind 7th Streets. 
WashiDgt,oD, D. C. 

CONSISTING OF THE 

BENNETT TRANSMITTER, BENNETT-LAKIN 
RECEIVER, GILLILAND MAGNETO 

BELL, INSULATORS, ETC. 
Forming a Handsome. Practical, Durable, and Reliable Telephone Apparatus 
t�� SC��� Jg����r; i���gV�d� :i:t'!�tr ���:t 
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genuity can easily put them up. 
Our U. S. Patents, six in number! cover broadly tbeuse of a Curved Tube in 

tbe Transmitter. the use of a Hearmg Tube in connection with a Telephone, our Improved method of Insulating, our Magneto Hells, etc. An� other Tele. 
phone embodying the above features is a direct infringement, and the maker, 
seller, and User will be p roceeded against. 

Send for our New Catalogue and Price�List just issued. 

BENNETT TELEPHONE CO., 
Indianapolis, Ind., U. S. A. 

INSTRUMEN'l'S SOL)) OUTRIGHT. Please mention this paper. 

RUBBER BACK SQUARE PACKING. 
BEST IN 'l'HE WORI,D. 

For Packing the Piston Rods an
'
d Vatve Stems of Steam Engines and Pumps. 

B represents that part of the packing wbich. when in use. is in contact with the Piston Rod'. A, tlie elastic back, which keeps the part B against the rod with sufficient pressure to be steam-tight, and yet creates but little friction. 
This Packing is made in lengths of about 20 feet, and of all sizes from M to 2 inches square. 

NEW YORK BEL TINC &. PACKINC CO., 
JOHN H. CHEEVER, Treas. Nos. 13 & 15 Park Row, opp. Astor House New York. 

-- ---- -----------�--- . ------

.hATy1�RE��N�H�t}2�! � �J OU�N�<?E�� �M E�LO 
• TENSILE STR,ENGTH.39.292LbS TO ,HE Stl.UA"'E INCH ELASTICITY 9.718,Fol\ SAUTO 

THETf\AOE IN INGOTS.THISMETALCANBE USED FOI\ANYANDALL PUI\POSES AOORESS 402 WALNUTS' PHILAOELPHIAP� 

" BLAKE'S CHALLENCE" ROCK BREAKER. 
Patented November 1St lS7'9. 

ForWlncfulnin Roadmaking, Ballasting of llaill·onds. Crushing Ol·es�useof Iron Fnrnnce�, 
etc. Rapidly,snper edlnlt our older stytes of Blake Ctllsher on account of Its superlOrawongt!!, effiC't· 
eney, and • ""plicILy. Adopted by important Railway and Mining Corporations, Cities, and TOwn�. 
First Class Medals of Swperioriby a warded by American Instit" te, 1879 and 1880. 

llJ,Ali:E CltUSHElt CO., Sole Makers, New Haven, COJlIJ. 

----------------------------
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BJI,\\.R,.Of>.'U'5 ?"C\\.\.\ \\\Q, \J\\\.\.� D�(;,mE.l?£J.,�NQ,'i),CC\I::�,'5;.Ji'..."'\JE� &C 

• MUSICA� ..... � ........ OPTICA 
CTRICAL, ICALI&'C'FR E OATAT,OOUE 

"""�JI> .... 'Va ORGANINA CO. Pbllad ... P 

I'BE DINGEE &. CONARD CO'! 

RO""'S"ES '!'he onlY establishment makIng a SPECIAL 
BUSINESS of ROSES. 60 L AROE HOUSES 
tor ROSES alone. WeOIVE AWAY.In.!!eT..L­Ita;': ann Extras. more ROSES· thanm"",,"'�� ents gl!)1V. StroIll!: Potl'lanta ouItabletor 1DlII160 
'dia deliveredll&J:e1y, pOetpald,to any pgtOt.<ItlIC8-� a varieties, YOur ohoioe, alllllooled,for S I; 

2 19forS3; 26forS4; 35 forS5; 75for 
I, for S13. OUr NEW QUID ",complet. 
reatiscon the R08e. 7I!P.pJ.!lZeQal1tlYillustrate-aFEEE 

THE;; DINCE� &: CONARD CD. 
Bolli GroWN.., -Win Grove, OIleatOl' 00., It. 

FI RE B'R'IC'K�Tll�"'NOCLAY RETORTf> ALL SH�ES 
, , , �BORGNER&OBRIEN,,,,, 

23 !Jl ST, ABOVE RACE, PHILADELPHIA 

FOR SALE well guarde�, pleasant. permanent. 
,thoroughly mdorsed, and exceed-
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hours will eq uip and manufacture goods; one room ten 
feet square; owner wants no help; no power, very little 
knowledge of engines and boilers required. Baltimore 
City not for sale. Entire capital required, $300 to $600, 
Don't fall to write for Circular, STATIONARY AND 
MARINE, P. 0" Baltimore, �1d. 

------------------

S�IALL A llTI()[,E� mODntllCtnred In wood or 
roeml. on moat favorable term.. Patent omce mod· 

els alll?il�erE"��p"?&�J�i'kf. ¥fe";I���;'8WIck, � .. J. 

"BEFORE YOU BUY A BICYCLE 
�:;l:in�;'"fg, 

s
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List of �EW and SECOND w HA.ND MACHINES. 
SeOO!l!!:b'llld_B ICYOLES taken in exchan ge. 

BlCYtlLES JI4IIJIlU'eCI and Niekel Plated. 

Telegraph and Electrical 
SUPPLIES Medical Batteries, Inventors' �odels, Experl� 

mental Work and fine brass castIngs. Send for 
catalogue (J. E. JONES &: B BO. tJineiunati, O. It b important to Ui> that you meotlOo thIS paper. 

PERFEC7' 

NEWSPAPER FILE 

!IUNN & co., 
Pnbllshers SoaNTIJ'IC AlIIXlUCAN. 

© 1884 SCIENTIFIC AMERICAN, INC 

BL�ST. 
IRON REVOLVERS, PERFECTlY BALANCEb, 

RILS Fewer Puts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
S. S.TOWNSEND.Oen. Agt .• '2�Cortla.ndSt'J 9DeySt .• 
COOKE & co . . SelliD� Agts., 22 Cortland Street, 
J AS. BEGGS & CO., Selling Agts. 9 Dey Street. 

:lV� y���. 
"'END FOR PRICED CATALOG UK 

Z:lVF <:> � :M:�'FX <:>:LV 
FOI' UMCl'S nf �h'Hm P'umpM. 

Van Duzen's Patent Steam Pump 
No Packill� or Oil, \ Is 

Requires No Repairs or Skill, Reli� 
No Care or Attendance. able. 
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not clog nur get out of order; fully test�d i 
hundreds in daily use i every pump guar� 
anteed i not like cbeap Pumps made 
of Iron ; all sizes .10 6 iuch discbarg-eJi: 
prices from $7 upward: capacities from 

100 to 20,000 gallons per hour. State forwbat purpose 
wanted and send for catalogue of ., Pumps." 

VAN DUZEN & 'l'IF'l\ Uincinnati, O. 

A Chance fol' ()npitali�ts.-Right to manufacture the 
new Wind Engine (p:lge 198 SCI. AM.) in Western Stat.es, 
etc., for sale. WriteH. H. BAOSMAN, Lancaster, Pa. 

ALL DEVLlN!( co t FI���I�I��� J�E�� 
� . � CABl AND FINE GRAY IRON ALSO STEEL 

� E: < CASTINGS FROM SPECIAL £RNS 

" rtfOMAtEHIGH AVE Ik AMERICAN 5T PHILA � 

THE COMPLETE HOME. fom�B:e��w� 
book:. New edition.-New bindings.-New i llustrations 
from new designs .. Superbly gotten u p .  Same low price. Adapted to all classes. Sells at sight. Agents rioing big: work. EXCRLLENT TERMS. The handsomest prospectus ever Issued. 

�gft�d�fp'hia.�!!:.D!\�'�l��rR��Nn�w C�� ��dt��h:'t .. 

MICROSCOPES! 
l TELESCOPES 

FIELD CLASSES, 
MACIC LANTERNS, 

BAROMETERS 
THERMOMETERS, 

. DRAWINC INSTRUMENTS, 
PH ILOSOPHICAL AND CM EMICAL APPAlIA TUS 
Send.for Iistanddeseription ofo or tell Cata bgutll • 

QUEE.N & CO •• Opticians, PHILADEi..PHIA 

I.DYKE'S BEARD EUXIRfjm ! � Of �r Forcltll IU:luriant Muatache, Whi." Btoron Aft.:r $I ,. �:��:. lagooi���� l»E:a�; :2.t � _ -;. � r. _. B"atll th .. ""rid. 2 Or 3 Pkp doe8 �� � 
th work. Wiu .it or forftit 

$10 • O. rice per ",oi!:il.g' with -d;u.et.t::" 1i1l1l1ed and pont>&id 2 "em .... a tor 
' 

ot� .. lih.mpsoroil .. r. L. A. L. SMl1'H & CO., Ageuts, ".latinf!, Ill. 

NERVOUS DEBILlTYq��k��r!l 
i'UE�CH HOSPITAL METHOD. New to America. 
01vlale Remedial Meney, 160 Fulton St., New York 

266th EDITION. PRICE ONLY $1 
BY MAIL POSTPAID. 

KNOW THYSELF.�...,. A Great Medical Work on ManhOOd 
Exhausted Vitality. Nervous and Physical Debility, Pre. 
mature Decline in man, Errors of Youth, and the untold 
miseries resulting from indiscretions or exepsses. A book 
for every man, young, middle�agedl and old . It contains 125 prescriptions for all acute and chronic dises;ses, pacb 
���a:g��]f�� i2�vyaJ�:S
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fell to the lot of al!tY physician. 30�pages, bound in beau. 
i��':i e;��c: ���I�or�1�0:::�y ��ri:��k��h��fcft�tft��: ary, and profes8ional-tban any other work sold in thiS 
country for $2.50, or the money will be refunded jn every 
Instance. Price only $1.00 by mail , postpaid. IJlustra� 
tive sample. 6 cents. Send now. Gold medal awarded 
��c�����r:fii�gbeN �����:,1 Medical A ssociation, to the 

an7l6� ���\irl\';,¥!� �gr��1i�1 �r �fJY1fe���t
n
:h:���� d/mLameet. There is ill member of SOCiety to whom this book will not be useful,; whether youth, parent,guardian, instruct. or, or clergyman.-Araonaut. � 

, Address the PeabOdy Medical Institute, or Dr. \V. H. Parker, No.4 Bul:flnch Street. Boston, Mass., wbo m&y" . be consulted On all diseases requirinfJ skill and eroerl-
&�&eed

C��n�1rrn��b:ung:g:�s�t�eB'cfa�sH EA L �ve���, 
spec.lalty. Such treated successfully THYSELF Without an Instance of failure. 
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