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la8ide Pn«e, each inser tion • •• , .. j f"f"l1ftl a line. Bacl, l'au:e, enelt insel'tion • • • 5}'00 a line. 
(Abnut eight words to a IIne.1 

lltngramngs may head advertisements at the same rate 
per line IJy rneasuretrAllt, as the letter presho Adver
li8ff1U!nts must be received at publication ojfiee as early 
a8 Thursday morning to appear in next issue. 

j'titutific !mtritlttt. 
PATENT RIVETED MONARCH RUBBER BELTING. 

Bes1: :in. "the �or1d.. 
Specially adapted for PAPER MILLS. SAW MILLS, THRESHING 

MACIDNES. 

THE CUTTA PERCHA and RUBBER MFC. CO., 
N ew York, Chienll'o, San Fr ancisco, Toronto. 

[APRIL 4, 1885 

BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. CABINET WOODS 
Users of Check Valves will please note the advantages theseValves possess 

overall others. 'l'hE most important c]alln is, that as the Jenkins Disk 
",ears, the yoke that passes around the seat moves a",ay Crom 
the seat in pro.,ortlon to the ",ear oC the Dl!!1ki thus causing a 
unlCorm wear oCthe Disk until said Disk is comp etely ,vorn out. 

JEN�NS B..JaOS •• 

1'1 J oltn Street, New York. Send for Price List" A." 1'9 Kilby jo;t., Boston. 

KORTING UNIVERSAL 
INJECTOR 

FOR BOllER FEEDING. 
Operated by one handle. 

"'1.1. WILL LIFT HOT WATER. 
lJli-'188 

POSITIVE A���O�
O
���;

I
����EO UNDER 

NO ADJUSTMENT FOR VARYING STEAM PRESSURE. 
WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. 

OFFICES AND WAREROOMS: 

Philada.,l2tb & Thompson Sts. \ New York, 109 Liberty Boston, til Oliver St. Street. Augusta.Ga .• 1<)26 Fenwick!lt. TIenver, Col., 438 Blake San �ancisco, Cal� � Califor- Street. nia Street. Chicago, m., 204 Lake st. 

A N E W "I FTIN(� AN J) NUN. 
LII"TINC� INJ IW'I'CHt. 

�tr!"' ... 
-

Best Boller Feeder I 
in the worl d. ' Greatest Range yet obtained. DoeR not Break under Sudden Changes of Steam Pressure. 

Alilo Putellt 

EJECTORS 
OR 

Water Elevators 
For Conveying Water and Liquld. 

• ·ntcllt Oller.-, I .. ". 
brttontorf', etc. 

NATHAN MANUFACTURINC COMPANY, send lOreatalogue. 92 &. 94 Liberty St., New York. 
----------------_._-

SPEAKING TELEPHONES. 
'I'm: l\mmIC"N Imu. 'l'J.: .... :Pllu:n: cmW"Nl, 

w. H. FOIlBES, W. R. DRIVI"R, THEO. N. VAIL, 
President. 'l'reasWl'llr. Gen. M anager. 

Alexander Graham lIell's patent of March 7. 1876, 
r:Cy:gi� itig�1f:g�� oioci��rie¥e {���g�:'ll�a�,;�t 

S P E CTA C L E S Barometers, Thermometer., Pho-
tographic Outjits for Amateurs, 

era Glasses Microscopes. Telescopes. W. II. �ALllljo;LI';Y & CU., successors to R. &J. Beck Philadelphia. lllustrated Price List free to any address, 

@�CARY&fiv1:[)ErN'� 
.sTEEL WIRE QFw.ofSCRIPTION @>cy 'U 
234 W.29.ST. EVERY &STE[LSPRINGS, NEIIJYORKCITY 

C RATEFUL-COMFORTINC. 

E P P S' SeD C 0 A. the voice of the speaker CRuses . electric undulatlws 1 corresponding to the words Rpoken. and wbich articul8.- I 

¥g�S&����i�:::"r �� "t:i�':l:.t=�g�I:�b�� t��c:;r��:�i I B REA K FAST. 

bave decided this to be tbe true meaning of his claim; "By a thorough knowledge of the natural laws which 
the validity of the patent bas been sustamed in the Cir- �';.e::'!�:l °.r;;l'i�?��noUlfe"t�� ;gn�l�;lg¥;'�Yl� 
r:��l�)]l�n::'dh:��n'!ei��esC�������n�1ar�� �:r6e�: selected Cocoa. Mr. Epps has provided our breakfast 

This comyauy also owns and controls all the other tables with a delicately-fiavored bevera"e which may 
jfi�E:'0D��lP��W:l���, ��!���e��isOnt Berliner, Gray, :!eof��tnlrri�:l g2�i�l't��lS'a ���sf?t����u���og: 

,Descriptive catalogues forwarded on application.l gradually built up until stron" enough to resist every 
Telephones for Private ),ine, Club, and Social systems tendency to disease. Hundreds of subtle maladies are HOLLAND & THOMPSON, Manufacturers can be procured directly or throllgh the authorized fioating around us, ready to attack wherever there is a , agents of too eomnany. weak point. We may escape many a fatal shaft by keep-

211' RIVER ST., TltO Y. N. Y. All telepilones obtained except from this company, or 'e'D rgyOnno"userflvSheeds wferlal
m
f0e.
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e �baI2.?ttde.and a prop----------------------- 1 its authorized license�s. are infringements, and the f, W� U� 7 '-;'1J 

C . P R I 
makers. sellers. and nse", will be proceeded against �I ade simply with boiling water or milk. Sold only in 

urtlS ressure eeu ator, , �Jg::�:t�\'rJ;�r:;:���c'lf;.��� :(m:�ation. half-pound tins by Grocers. labeled thus: 
FOR STEAM AND W';t 'l'ER, AMEltJ(JA N I1!':LI, 'I'ELIWHONE (;()JUl'ANY, J'AMESEPPS & CO., Homreopathic Chemiste, 

Is m ade entirely of Metal. Occuples the Uii 111111< l"u·eet. B08lCJn, Illa.s. London, England. same space as a Globe Valve . It has no 
IEliG��r;-;--CL;EUiua-;���T"ii:ELi-;;:rrvPl:;rm;;__p:RI=)ii:r---_==== glands or packing. and is a lock-up valve. :EJ Cz.E.A.:a. � ............ ..... ...., 

CURTIS STEAM TRAP 
CIJRTIS; REGULA'IlOR CO., 

34 BeverlY -!St., B08ton, Mas, .. 

B:«JOHJIS 
AtllBGa 

PACKINe. 
Our Improved el""tic Asbestos Piston Rod Packing is made from the best quality of pure Asbestos fiber, and, is the most perfect, compact\ and durable Packing ever produced for locomotive, marlne, and other engines. 

A"b".tos Wick Packing, 
Asb�st"H iUIIi Board and iillteatltlnll', 

Asbe�tos Gasket� and lUnK's, 
Asbe.tos aud Rnbber Tllpe and Clotlt . 

Asbestos Boiler Coverings. 
Our Asbestos Cement J<'elting is the most effective and 

impurities bed. Plans an'''_ 'p�,clt1ca1"ons ready for a plant. Send for ing paper you saw ment in, to 
THE NEWARK F IJ.TEIUN G CU M1'AN Y , 

141 COMMERCE ST., NEWARK, N. J. 

��:.
a
�\1:.�':;g��g�;t�r:a:;i']i��i:,Jo�u�i:,:.Pipes, Boil. ;p O'I5IXo:r'X'VE 

A8beMA�te';,It':.t8 r:;�
s

(�It��.:'l.'i,':t
c���t,W:.:, IRON REVOLVERS, PERFECTLY BALANCED, 

Asbe�:�e!·t':.c::!'I�.\i;l':.il;nw!��n.Fett: . Bas Fewer Parts than any other Blower, 
:�I� H. &. F. M. ROOTS, Manufacturers, 

ASBESTOS ROOF. NC.,)\\ CONNERSVILLE,IND. 
Asbestos BUI'ldl'ng Felt. 

. s. S. TOWNSEND, Gen, Agt.,22Cortl"ndSt.,9De:vsc.. COOKE & CO., Selling Agts., 22 Cortland Street, 
AsbeRtos Cloths. Cord, Twine, Yarn, and Sewing JAS. BEGGS & CO., Selling Agts. 9 Dey Street, 

Twine, Asbestos Gasket and Retort Cements, etc. NE� YO:a.x... • 

LIQUID PAINTS, AND PURE COLORS. SEND FOR PRICED CATALOGUlS. 
DESORIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'C CO., 
Sole Manufacturers, 

S,. Maiden lJane, New York. 
175 Randolph St., Chicago. 170 N. 4th St., Philadelphia. 

Billiter House, London. 

� D/I:. A.. �A.�:a.:rS. 
Pl-ovldeul·e. U. I. (Pnrk St.), Sixminutes'walkWestiromstation. 

Orildnal and Only Bnilder of lbe 
HARRIS· CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By .J.W. HIli, M.E. PrlceSI.25. 

CUTLER'S POCKET INHALER � carbolat!N:r Iodine 
INHALANT. 

A curefor Catarrh,Bron-ehitis, �stt�aT�r�:il �:.sd 
lion-If T}�l�lg :�-:::·!,��e!, 

It 

N. Y. 

AND MAHOGANY. 
GEO. W. READ & CO" 

BAND iND VEnn SA. W !NO CUTTING MILLS, 
186 to 200 I.EWIS STREET, N. Y. 

The fact that this shafting has ,5 per cent. greater 
��hee��hu:e����:���tl't��gu�t�di;rt��J��tg:C;��:ii��r We are also the sole manufacturers of the CI!;LI':BRA'I'I':n COLLI;\"S' PA'I'.COUPLI!\'G, and furnish Pulleys, Hangers. 
���iig!tl�� �ost a'J'6f\,�� .:t[�'tGm�t�.sLr::.�11".J� on 

Tr��:�:�i;�:��J�tn�1��:.�' &:tJ:�g,riil�l�" 
nr Stocks of this shafting in store and for sale by 

�'ULLER, PANA & FI'l'Z, Boston, Mass . Geo. Plaee ,)Iachinery Ai<ency.121 Chambers St .. N. Y. 

p�����;l!"\�ljj!n�r/;f���ti��dh'Y;r���dB.����� with alphabet and jlInstration for beginners, sent on application. Adoress': PHONOGRAPlIIC INSTITU'l'E, Cincinnati, Ohio. 

THE BEST STEAM PUMP .. 
Van Duzen's Patent �team l;lump. 

Incomparable in cbeapness and effi. ciency. Needs no care or skill; cannot get out of order; bas no moving parts. 
A �upe .. jo .. Fh"e Pump. Instantaneous a nd powerful, ever ready. Available, wherever steam pressure can be had. for pumping any kind of liquid (hot, cold, sandy, lmpure7' etc.). We make 

If:' ��':'I'OOi'i�S 4'OW :allgJls75i>e�'lFo�: State for what purpose wante<! and send for Catalogue of H Pumps." Vun Duzen &;; Tift, Cincinnati, O. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 

"ubU.hed Weekly, '8.110 a YeBr; '1.60 Six MeDth •• 
This unrivaled periodical, now in Its forty.first year, 

continues to maintain Its high reputation for excellence, 
and enjoys tbe largest Circulation ever attained by any 
scientifiC publicat.ion. 

Every number 
; it presents in popular 

style a descrlptivereclJrd of the most novel. interesting, 
and illlPortantadvances in Science, Arts, anI! Manufac
tUres. It shows the progress of the World in respect to 
New Discoveries and Improvements, embiaoing Machin
ery, Mechanical WOJ.-h,,,, E1Jl!Slllt::�r.h)FO in "n bnlol:1ohea, 
Chemistry, Metallurgy, Electricity, Light, Heat, Archt. 
tecture, Domestic Economy, Agriculture, Natural His. 
tory, etc. It aboundswlthfreshand interesting,ubject.s 
for discussion, thought. or experiment; furnishes hun· 
dreds of nseful suggestiuns for business. It promotes 
Industry, Progress, Thrift, and Intelligence in every 
community where It circulates. 

The SCIENTIFIO AMERICAN sbould ba ve a place in 
every Dwelling. Shop, Office, School, or Library. Work· 
men, Foremen, Engineers. Superintendents, Dire�tor .. 
Pre Sidents, Officials, Merchants, Farmers, Teachers, 
Lawyers. Physi Cians, Clergymen, people in every wa lk 
and profession tn life, will derive benefit from a regular 
reading of THF. SCIENTIFIC AMERICAN. 

Terms for the United States and Canada. $3.20 a year I 
$1.00 six months. Specimen copies free. Remit by 
Postal Order or Check. 

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

Scientific American Supplement. 
THE ScIENTIFIO AMERIOAN SUPPLEMENT Is a sepa

rate and distinct publication from 'THE SOIEXTIFIO AM. 
ERICAN. but is uniform therewitb in Size, every number 
containing sixteen large pages. THE SClIONTIFIO AM
ERICAN SUPPLEMENT is published weekly, and includes 
a very wide ranu:e of contents. It presents tbe most reo 
cent papers by eminent writers in all the principal de. 
partments of Science and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo
In'aphS, A rchreology. Astronomy, Chemistry, Electricity, 
Light. Heat, Mechanical EngineerIng, Steam and Ran. 
way Engineering, Mining, Ship Building, Marine En. 
gineering, PhotogrHphy, Tecbhnology, Manufacturing 
lndustrfes, Sanitary Engineering, Agriculture, Hortt. 
culture, Domest1c Economy, Biograpby, Medicine, etc. 

PATENTS. , A vast amount of fresh and valuable information per. � �g�;!l�u';.�'i.�����ml"co�c�;:I:���'O: to taining to these and allied sUbjects' is given, the whole 
profusely Illustrated with engraVings. ROLLSTONE VARIETY LATHE. 

ME!:iSRS. MUNN & co . . in connection with the pub. 
lication of tile �(1IENTI"FIC AMI�RICAN, continue to ex· 
amine Imp.rovementB, and to act as !:iolicitors of Palent. I for InveD1ors. I In this line of busines8 they IIBve had forty years' 
experience, and now have unequaled facilities for 
the preparation of Patent Drawinl(s, Specillcat.ions, and and 
the prosecution of Applications for Patents in the Co., 
United States, Canada. and Foreil(ll Countries. Messrs. ---------------------

Munn & Co. also attend to the preparation of Caveats, 
Copyrights fOf Books. Labels, Rei8sues, As�il(nments, 
and Reports on Infrinl(ements of Patents. .�Jl business 
intrusted to t. hem is done with special care and prompt
ness, on very reasonable terms. 

A pamphlet sent free of charge, 011 application, con· 
tainingfnll information ahout PateDI S and how to pro. 
cure them; directions concerning Lahels, Copyrights, I Designs, Patents, Appeals, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa
tents, et.c. 

We also send. free 01' charae. a Synopsis of Foreign 
Patent Laws. showing the cost and method of securing 
patents in all the principai countries of the world. 

1l.UNN & Co.�r���':a��':ie�P:o�1:!tfl, BRANCH OFFICE.-Corner of F aud 7th streets, 
WalbiDgioJI, D. C. 

E The .. Sight Feed" Is owned 
�!��IVl',;,.��hi���J':nln �� United States Circuit Court, Dis. trict of Massachustts, ]'eb. 23, 8'� 
te�s��r���.s,e::'E!r!�rn"08�� it desist the use, manu facture, or saJe of infringing Oups. as "e shall vig· orously pursne all infringers. 
The Selllt'rt Cy'lodnOll (lup (lo. 

ao Oliver Street, BoetoD, Mal.. . 

THE DINGEE" CONARD CO'S 
BEAUTIFUL EVER.BLOOltlING 

ROSES 
Our Great Specialty is growing and distributing ROSES-we deliver strong Pot Plants .... 8uitable for immediate blown, safely by mail at all r08t Offices. 
5 Splendid Varieties, you,. clw1ce, all labeled, for 
$1; 12for$2; 30 for $0; 100 for $12. Also 
OTHER VARIETIES 2.3.& 10 FOR S l' 
:i':��iifu:ai�'ii ctt"��

r
o�e�1rJi,'I;�'!:t ��� 

Address. THE DINGEE & CONARD CO., 
Rose Growers, West Grove, Chester Co., Pa. 

Leffel Water Wheels, 
With Impolotnnt ImproveJnent�. 

n,ooo IN SUCCESSFUL OPERATION 
FINE NEW PAUrlll.E'r FOE 1883 

�ent free to thotiil� interested. 
J AMES LEFFEL & CO., 

Springfield, Ol.io. 
110 Llllert,. St., 11". Y. Vlt,., 

© 1885 SCIENTIFIC AMERICAN, INC 

The most important Engineering WorkB, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPI,EJI[JI)NT for the United States and 
Canada, $5.00 a year, or one copy of the SOIENTIF 10 AM. 
EUIOAN and one copy of the SUPPL>OMltNT, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

IlIUNN & Co., 361 Broadway , N. Y., 
Publishers SCIENTIFIO AMEItICAN. 

')'0 I<'orelgn Snbscrlbers.-Under the facilities of 
the Postal Union. tlie SOIE"TIFIC AMERIOAN is now sent 
by post direct from New York, with regularity, to sub
seri1Jers in Great Britain. India. Australia, and all other 
British colonies j to France, Austria, Belgium, Germany, 
Russia. and all other Enropean States; Japan. Brazil, 
Mexico, and all States of Central and Soutb America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol:!, for SCIENTIFIO AM "RICAN, one year; $9, gold, 
for both SCIENTIFIC AMERICAN and S PP PLEMENT for l one year. This Includes pcstage, -which we pay. Remit 
by postal order or draft to order of 

MU�N & CO.,361 Broadway, New York. 

I ��,!!!�!!!� pr!!'t¥C!:. 
.1. ENEU JOHNSON & CO.'S INK . TenthandLom. 

bard !:ite. Phila.,alld47Rose tit., oPP Duane St., N. Y 
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