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Edwards' Works on the Steam Engine. 
m:������ �;!;,��I���8�n���{tf$�:i:���d���S���cn�£ 

.howing the Pre.ent Practice of the mo.t Eminent Engineer. and Marine Engine Builder. In the United 
:'�l��"b:la�%i���.Edft��d •. • Iliu.�rated

. by llOsA'!'"J& 
'j'he Practical �tenltl .KlIl{inef"r'8 Gu 'de in the Design, Construction, and ManaJ:ement of American sta
tionary. Portable, and Steam Fire Engines, 8tea.m 
Pumps, Boilers, In)ectnrs\ Governors, IndictorS1 Pis. 
l��s=�rW�:i�:���,Y 1t��V:�n���t��:�����_ F�� 
lu.trated by 119 engravings. 420cl'ages. Hmo. $�.:iO 

At�:��ceh�fmE��I��:r;:r;.r���e�,t ��'Al :��\�nn�cs.F� 
Practical Work for Practical Men. Illu.trated by 63 
:�lf��!�gS'r��f��d�d�tI��.mf���o���f;e 
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! �ODrS IRON BLOWEI\ 

:EJL.A.S��. 
IRON REVOLVERS, PERFECTLY BALANCED, 

Has Fewer Parts than any other Blower. 
P. H. & F. M. ROOTS, Manufacturers, 

CONNERSVILLE. IND. much new matter. 12mo, HI P"lle., . $�.OO I 
lU8��y��I, &lri�t��a�n.JJ:�J'�������f.illlir'tist�:

i
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W�'!u.ng�����· :00; � PA��� sent by maU ��.;!,� 
S. S. TOWNSEND, Gen. Agt .• 22 Cortla.nd St., 9 Dey s.. 
ff�K:E�G9,o &;; �g�:n8eiM;�'A!t�:o�ttg!': g::::� 

postage at the publication price to fJ'fty address in the 1UMId. I NE"VV y<>��_ 
SEND FOR PRICED CA TALOGU .. prO .... Catalogue oj "ractlcal and Scwntijlc Bouks. 

96 pages, &Va, as well as a Oatalogue of BookBonSUam and. 
the Steam }lJngine, Mechanics, M.achtneru. aoo �mical 
:.u�=���r!!ij';.����!?�':t�joltt��::;18�1i!lr;:t;l'lf'::;: i _"_-_;;;_"_"_�_"_"_�;;;_�_";_:_;'_-_"_1111 ____________________________ _____ _ Btruction, and, otner Catalogues, the wlwle cov.mng eve"" 
!>ranch oj Science appli ... to the ArUi. Bent jree a":!;,iLre. oj :;:k:.� ���':"" in anI! part oj the world wlw jur. 

I NEW CREMATORIUM.-DESChIPTION 
I with elevations, sections. and plan of a crematorium re-cently erected at Weinborne Minster. England, from 

HENRY CAREY BAIRD & CO., 
IRDUSTIHAL PUBLISHERS, BOOKSELLERS & IMPORTERS. 

810 Walnut �tl"eet, P hiladelp hia, Pa. 

UNIVERSAL BENCH LATHE. 
th����;rg: ���g��t�ea

���J:Je,;rJna"� ���f�I�':: �.;�: 
made under the Roger. and Ballou Patent.. Send for lllu.trated Catalogue. Ballou iUllllufacturiolr Co., Har tford, Conn. 

The celebrated �hapley 
J·ortnble, Vertical, and 
Hof'izontnl AutoJlIBtic 
�;�;��s ��H!�:8, sav,:1t� 
tbird to a half In fuel and 
water over slide valve engines. The easiest runnin" 
w.;fl

e
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m

:g,�ha'i:t��!Y f. 

NEW YO R K BEL TIN CAN D PAC KIN ceo M P' Y. g�aa�rn�: �o"rit�t!:'�J'1'::S�ci��T';':!� �'ii'::r��b
soJ��L�� 

T he Oldes t and I..argest Mannfacturers of t he Original �Ji�l'a�J'frt��il :e��ae��ei.:nt •. To be had at this 

SOLID "V'ULO.A.NIT E 
E::n:1ery "VV"heels. 

A l l  other kinds ImitntionM and Inferior. Our name l • •  tamped ln full upon all our 
standard BEJ.TIN G, P A()KING, and HOSE. Address 

Ne-..,,;r Yo:rk Eel ting and. Faoking Co., 
JOHN H. (JnEEVER. Trea.. Warehouse, 15 Park Row. 0pp. Astor House. N. Y. 
JOHN D. CHEEVER, Dep'y Trea.. Branche.: 300 Che.tnut St .. Phila .• and 164 Madlson St .• Chicago. 

SEBASTIAN, MAY" CO.'S. CUTLER'S POCI{ET INHALER IMPROVED S60 
Screw Cutling Lathe. 

~ 
Carbola�:f Iodine 

to�·��g�o
fo���� ��r!�t:!? INHALANT. 

Drill Presses, Chucks, Drille, A cnreforCatarrh,Bron-Dogs, and machlnl.t.· and ama· 
. . 

chitls, Astllmu..!md all dl.-teurs' outfit.. Lathes on trial. ea.e. of the Throat and Catalogues mailed on appliea- Lungs-evell Uonsump-cation. tlon-if taken In .ea.on. It will break up a (Jold at 18:; & 187 W. Pearl St., once. It I. the lUng of (:oug h Medicines. A few Cincinnali, Ohio. i inhalations will correct the most Offensive Breath. 
---------------------- I �tn�� ig �����M��:U��Kta� "cfal���ii�;. ,r.d I. guar
APPLIC ATION OF STEAM POWER TO A t 't' I t th th" . I A It" 
Road Locomot!on.-A paper by Matthew l\facfie, givinJ: wit� :.Erctie�n���ygid�eJ:DCe to eOh���!C�ello��!�r, 
an Interesting .ketch of the progre •• reallzed in rail- and all Miasmn.tic and Injectious di.ea.e.. It has been 
:gTE�g'�gtlo:E ��g� t�:h!����J���o, ?t�l'!ln

���� ��g[�J'���h t���� s��r'P����;l."t���o,,"t�.�t�'i,"d 
I
gi 10 cent •. To be had at this omce and from all new.- the great numbero! persons. including Physicians and 

:����:�r:��iir�£���� Plle��fn:o:;{g;:o�e:c{i����c�: 
���� c�\i:����b tg�tl��adoi��� i (;;'il�;:�� �he ng::�e�� 
enemies, parasites and commensals. etc. Contained in SCI ENTIFJ C AMEltl(,AN SI'P!-'LIOI KNT. No. 4��. i'rice 
10 cent.. To be had at this 011100 and from all news.' 
dealers. 

dealers. Nur8e�, who used the INHALER as a preventive, not, ______________________ _ 

��:e�t�n
�li���::;����;������d witli any olthe 

(u.- i PATENTS NEGOTIATED ABROAD VOLNEY W. MASON & CO., 
FRICTION PULLEYS CLUTCHES ana ELEVATORS, 

PROVIDENCE. R. I. 

ROLLSTONE VARIETY LATHE. 

A��\i�t� l�hr�7'r.�hr.!'in:�e�
c
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f
.��: h�'il�NI���� . 

and more extensive sale than any Medical Instrument An orgaDlzation o� responsi'�le gentlem.en has been 
evp.r invented. formed in New York,lD connec�lOn with � slDJ.ilar one in 

It is approved by physicians of every school . and in- London. for the purpose of placmg Am,ertean InventIOns 
dor.ed by the leading medical journal. of the world. In Europe. Forpartfcula� •• addre.� HEN It Y A. HE It-

IIvel' 300,000 in u�p. BER'l. Pl·est •• 11i:; '1e mple ()ourt, New York. 
Sold by DToI.t. for Ii .00. By mail. $1,25. 

• H. 8M �lf M�c����;ltiJraJo.N. Y. SHEPARD'S CJELEBIUTED 
.eo Late.t Improved. Rotary 

and Stationary Bed Plan. 
ers and Buzz Planers; 

O P I U M�II!tH[!ttt H��!�� J�'!.t ��:,s ;B,::t:rm��f 
Chlondeof Gold. w. Machine ; Chair Machine-
challenfie Investlga· 7�o �g�r :'��h�feT/fC��'a �ggkS fr�!2.o0 ¥'t.�es. 'hand Machinery always on 
LESLIE E. KEELEY CO. and hand. Send for catalogue, 

DWIGHT. ILL. co •• 48w�ii,;i;t�-:FiI{Clilbla:r';:]di'ii'.
ltOLLSTONE MACHINE 

-TH-E- S- C-'E-N -CE-O f-L'-FE -. ---l$ i HOUSE DRAINAGE AND REFUSE .= 
APPARATUS FOR ELECTRICAL MEAS-

Screw Cutting Foot Lathe. 
Foot and Power Laihe., Drill Pre •• e •• Scrolls, Saw Attachments, Chucks, Man
drels, frwist Drills. Dogs, Calipers, etc. Send for catalogue of outfit. for ama
teurs or artisans. Address 

D, I .. �HEI'AltD. Allellt. 134 E. �ecolld �t., ()illcinnnti, O. 
urements.-Illustrations and description of the vnrious 

, Ah.tract of a lecture by Uapt. Douglas Galton! C. B., on 
_BY MAIL POST . �I�eth'":��o�affol':,'i�r�t�l't��m" 'fi�;:��.p X' �:I'ii:6'I� 
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1 paper. Contained in SC IENTIFIO AMERICAN SUPPLE-
I MENT, No. 4�1. Price 10 cent •. To be had at thl. omce 
and fromall newsdealers. The BacWe number contains a 

meter : Von Beetz's solenoid; apparatus for demonfitrating t,he principle of the Gramme machine ; Va.n 
Rysselberghe's thermometrograph; Von Beetz's chro
nograph; and ,Harlacher's apparatus for studying deep 

KNOW THYSELF 
A Great Medical Work on Manhood 

iu�':��J"':i�h ?::re�:n=��s. Ion of privy vaults. 
�i�:�t�· sJi�����i�d

A�;,�:�::�t�;�����J��§�. 4C
Jf: ' 

Price 10 cent.. To be had at thl. omce and from all new.- I _____________________ 
_ 

�LARX'� RU��ER WHEEL� ;;r�TED. {t�·pgf�m:I.�i
t�·I�M',t����1u

�� I FO REIG N PATEN TS. 
Save the Floors. 1iI��B�a:&t���oJt'i'i�.ted July 8, 1881. D. Mc COL-

:!�:�·��cTt�t:I����:1:���:.nglfJu"�����ai��thnt��d NO TEWORTHY SHRUBS AND TREES. 
mi.eries re'ultlng from indi.cretionorexce •• e •. A book LARGE BLUE PRINTS.-DESCRIPTION -A paper byW.;C. Barry, giving brief de.crlptlon of 

Their Cost Reduced. 

for every .man. young. middle-aged, and old. It contain. by W. B. Par.on •• Jr .• C.E .• of a deVice for making lar ... e .everal beautiful new: tree. anll shrubs that 
t
he author The expen.e. attending tbe procuring of patents In 125 pre.crlptlOns for all acute and cbronlc dl.ea.es. each blue print •• and one In which the dlmcultle. Inoldent YO has te.t8<l. and con.,der. well entitled to the con.id-

one ofwhich l. lnvaluab,Ie. So found bytheauthor,who.e large gla •• e. are entirely overcome. Contained In SCI- eratlon of ar?oriC1dtu�l.t •. Contained In SCIENTIFIC' mo.t foreign countries having been con.iderably re
experience for 23 ymr.,. such aooyroba.bl�evpr Defore I E�T\FIC AMERICAN SUPPLEMENT, No. 4�1. Price 10 AMERICAN Sf PPLE'IEN? No. 4�3. Price 10 cent •• To I duced, the ob.tacle of cost I. no longer in the way of a irJhr������t��:ff�,PehJ���:�d cov�;�,etull :fi� ��i!�: ! cents. To be had at this oflice, and Lrom all newsdea � .... �. I ")e had at this o1llce and rom all newsdealers. lar�e proport.ion of our Inventors patenting their inven-
�'1.��ri:;fe���nii�f�l�a"ri�"�'li':-.:.,��h:�I:rhllt��8 For II h NEW TECHNICAL APPLIANCES I tlOn. abroad. . . 
countryfor�2.50.or the mOneYWIll be refunded In every a ogany CANAUA.-The co.t of a patent In Canada I. even 
In.tance. Price only $1.00 by mall, postpaid. Dlu.t.ra- , .  '-' le.s than the co.t of a United State. patent. and the 
tlve .ample. 6 cents. �nd now. Gold medal awarded Leathe r Beltlolr. Dabber A 1'rlcles, Cotton Belt- former iDclude. the Province. of Ontario, Quebec ::;ew the "uthor by tbe NatIonal Medical A.soclatlon, to the AddreBB HENRY OTIS, Importer, NewOrlean.. lng, Tools. Etc. , • 
omcer. o.f which he refer.. For factorle.. The above article. we wi.h to sell on Brun.wlck. Nova Scotia. Brltl.h Columbia. and Manl-

The SCIence of Life should be r ead by tbe young for comml •• ion. or otherwl.e. Offer. requested. toba. ��.�'ir.�� 
�;J!talllicted for relief. It will bene· CLto��R��lfol:.; ;��.10JI:�.�·--!��Jj�:Jk�8J��ift�

c- WOH ANKA & CO .• Vienna. Au.tria. The number of our patentees who avail them.elve. of 
, There I. no member of .oclety to whom The Science the cheap and ea.y method now offered for obtaining 

�fa�:1':..ri�c�g;. �; �����:;'';:���:g�t�: parent. guar. FO R SALE OR RENT. P
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.
ent. ln Canada I. very large. and is .teadily Increa._ 

Addre •• the Peabody Medical In.titute. or Dr. W. H. A�l6��;;nC'a��i>���.
n�;Sa�':.dc6.��\iin��dreasJOHN 

Parker. No. I llulflnch Street. Bo.ton. Ma ••.• who may ENI;}.A NU.-The new Engll.h law. which went Into 
be con.ulted on all di.ease. requiring .kill and exporl. 

LE ��G E 'S torce on Jan. 1.t. enable. partie. to secure patent. In ence. Chronic and ob.tinate dl.ea.es that HE A L have 
ballled the .kll' of all other phy.lclan. a Great Britain nn very moderate terms. A Britl.h pit-
.pee-Ialty. Such treated .ucce •• fully THY S ELF tent Includes England. Scotland. Wales. Ireland. and tbe 
t�f�����ln.tance of failure. Mention 

A NEW DRAWING INSTRUMENT.- LIQUID GLUE. Uhannel lsland •. Great Britain I. the acknowledged 

PATENTS. 
ME�SRS. MUNN & CO. , in connection with the pub. 

lication of the SCIENTIl'lC A,mRICAN, continue to ex
amine Improvements. and to act a. Solicitors of Patent. 
for Inventors. 

In this line of bu.ine.s they have had thirtY"'lfIht 

years"experience, and now have unequaled facilities for 
the preparation of Patent Drawings. Specitlcation •• and 
the pro.ecution of Applications for Patents in the, 
United State., Canada, and For eign Countries. Me •• r •. 
Munn & Co. also attend 10 the preparation of Caveats, 
Copyrights for Book •. Lahel •• Rei •• ue •• Assignments. 
and Report. on Infringement. of Patent.. All bu.ine.' 
intrusted to them i8 done with special care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge. on application, con· 
taining full information about Patent. and how to pro
cure them; directions concerning Labels. Copyright •• 
De.ign •• Patent •• Appeal., Reissues. Infringem ents, As· 
lignments, Rejected Cases. Hints on the Sale 01 Patents. etc. 

We al80 .end. free Qr charge, a Synopsis of Foreign 
Patent Laws. showing the cost and method of .ecnring 
patent. in ail the principal connLrjeS of the world. 

DUNN & (lO., SoUeUon oC Patent., 
861 Broadway, New York. 

BRANCH OFFlCE.-Corner 01 F and 'lth streets, 
W8I!hing\On, D. C. 

Descriptlonby Prof C W Mad.: rd f a. ne d financial and commercial center of the world. and her 
act form of the panto:,.... p·h whl c'h O�vlate.allt�e o

c
bo

m
ec-' flons thllt have been urged agaln.t the old .tyle of {he U N  QUA LL E D FOR ME NTINC good. are .ent to every quarter of the globe. .A good 

In.trument. Illu.trated with an engravIng. Contained In 'J':J��R� Invention i. likely to realize a. much for the patentee 
SCIENTIFIC AMERICAN SUPPL>;MENT. Nfl. 4�4. Price in En"land a. bl. United State. patent produce. for ��a'i:���. To be had at this omce and from all new.· him at home. and the small co.t now renders it po •• ible 

HOWELL'S PATENT 
Cut Off, 

the water 
the Ci�

-" .- -;cc.:-:' mO�la� 

PERFEC7' 

made 
-'"-. --.:7 

li�o�� 
per 

NEWSPAPER FILE 
The Kooh Patent File. for preserving new.papers 

m_lne8, and pamphlets. bas been recently improved 
and price redut'ed. SubscribeT5 to the SCIENTIFIC AM· 
IlII1IOAN and I!cIENTIFIOAMERICAN SUPPLEMENTtlIlIl be supplied for the low priJ!ll of .1.50 by mall, or .1.115 at tbe Ql!!Q!! of thl. paper. HMVY bo .. rd .Idpo; InllOriptlon 
"1j(JUlINTlFlC A)[]lllUOAN," In Irilt. NeoeBMn' tOJ' 
I!V� one who wi.hes to preserve tile paper. Add.retls 

KUNN & CO" 
PDbllahera 8cnlNrDIO AlQBw, .. 

for almol!lt every patentee in this country to secure a pa
tent in Great Britain. where his right. are a. well pro
tected a. In the United states. 

HOW TO COLOR LANTERN TRANSPA- O'J'HEllCIIUN'J'RIES.-Patent. are al.o obtained ooncle.,- A v81u able paper by T. J. Houston:li!vingfull dl-
��re�� afn� f�r eprl'[:t!l:kratt��':n.ob.fn��t��afn �"cI:;��:C 
AMERICAN SUPPL"MF.NT, No. 4"l3. Price 10 cents. 
To be had at thl. omc e and from all new.dealer.. The same number contains an Ulustrated paper on Improvement.1n Photo-block Prlntlng.- Anotlier valuable 
paper on the Preparation on Lantern f],Tansparencies is contained In SUPPEMENT. No. 4�4. 

�.A.TER.. 
Cities, Towns, and Manufaotories 

Supplied by GREEN &; SHAW 
PATF..NT TUBE AND GANG WELL SYSTElII. 

Wm, D, Andrews & Bro, , 233 Broadway, N, Y. 
IlIfrtn)lerl of p,bovlllla�ent� will be Pr(l180Utlld, 

SOIENTIFIC AMERICAN SUPPLE· 
MENT. AnY desl1'6d baok number of the SOIIllNTIFI C AMERICAN SUl'PLlIIMENT can be had at this omeator 10 cents. Alao to be had of newsdealer.- In all JllU'ta ot lobe eo1UltQ'. 

on very reasonable terms in France. Belgium, Germany 
Austria. Ru •• la. Italy. Spain (the latter inclu�.e. Cuba 
and all the other Spani.h Colonie.). Brazil. Briti.h Indlu 
Au.tralia. and the other Britl.h Colonie. 

An experience of THIRTY-EIGHT years has enabled 
the publi.her. of THE SCIENTIFIC A>IEUICA)I to e.ta�lish 
competent and tru.tworthy agencies In all the principal 
foreign countries. and it has always been their aim to 
have the bu.ine •• of their client. promptly and proper. 
Iy done and their Intere.t. faithfully guarded. 

A pamphlet containinll a .ynopsl. of the patent law. 
of all count ries. including the cost for each, and othe 
information useful to persons contemplating the pro
curing of patent. abroad. may be bad QIl appli(lat\Qn to 
tbl. omce, 

M UN N &:; ('0 .. Editor. and Pr(lprletor. ot Tnr: SCI. 
ENTU'IC AMERICJ.N. cordially Illvlte aU perso". de.iring 
any int!!1'IDatioll relative tQ patellts, or tbe registry of 
tl'ade.lDark., In till. country or abroad, to call at their 
aftlcll •. 861 Broltdway, Examination of Inventlons,oon. 
.ultlttion. and advice free, lllquirle. by mall promptly 
IIIlBwered, 

Address. MUNN & CO., 
Publl.her. and Patent Solicitor •• 

861 Broadway. New YoI1l:. 
Rraneh Ofllce, O')r. F and 7th Street., opposite Patent. 

0tlI ... W�D.C. 
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