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ERICSSON'S 

NEW CALORIC 
PUMPING .ENGINE, 

RUBBER BACK SQUARE PACKING. �ODrs 
BE�'l' IN THE WOIU,J). 

FOR 
nwelliIl�s &. Con ntry Sea ts 
Simplest! Cheapest! Eco­nomicall Absolutely Safe 1 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
.B represents that part of the packing Which, when in use. is in contact with the Piston Rod. A, the elastic back, which keeps the part 13 against the rod with sufficient pressure to be steam-tight, and yet creates but little friction. 

Delamater Il'on Works, 
This Packing is made in lengths of about 20 feet, and of all sizes from M to 2 inches square. 

C. H. Delamater & Co., Proprietors, NEW YORK BELTINC &. PACKINC CO., 
16 COI·t la nd t Sneer, New York, U. S. A., 

JOHN H. CHEEVER, Treas. Nos. 13 &. 15 Park Row, opp. Astor House New York. 
A 11d 40 ])eal'bOl'1l St., Chicngo, Ill. 

DRA WING ELLIPSES.-BY PRQ};'. E. J. 
HallDck. Description of a very s imple apparatus that lnay be constructed by any apprenti00 orseJlool-boy. and by means of which allY destred oval oI' ellipse may be described. Dlustrated with one figure. Contained in SCIF.NTIFIC Al\I}.:HI(,AN SUPPLF.lHF.NT. No. 41(j. Price 
10 cents. To be had. at this office and fr<)m all news. dealers. 

(fRurrI1ioERYTClfiBU EVAPORATOR) Made of Galvanized ITon. FIVE SIZES, l�.OOO SOI.D. E .. onoDli ... I. Durable and Fire 
Proof'. Will pay for itsclf in :-JlJdays llSC, out of sale of its own products. FREE! Our Illustrated Ca.talogueand rl'reatise. Address, ZllilIERlIA-X lI'F'G CO., CiUt.'illllUti, O. or Durl111ctoll, Io"·u. 

MILLIONS CAN BE SOLD!n';'vfa�J 
useful. What have you goM Describe fully or send sample prepaid. I keep 15 travelers constantly ostablishing 

4l0onty agents nnd cnn sf'1I Dny good thing rust. ThiS is your <:hance. CEO. P. BENT, 81 Jackson St .. Chicago. 

NEW YORK SHELLAC CO., 
Importers and Jobbers of all grades 01 

SHELLAC. 
(Old stand of Halsey «0 Allen.) 

TISSANDIER'S ELECTRIC BALLOON. " . 
-Full account of the mode of construotion of Messrs. 19 Rurh ng Sh p, NEW YORK. 
r.rissandier Bros.' new electric balloon and its novel pro- . pelHng .machinery, and of the practical trials made with DIrect co�r�8pondence W. �\ A�MSTONG, ( Agents. 
spective views of tlle balloonj diagrams; front and end it at Paris. Illustr.:lted with 6 engraviJlgs. giving per-

I 

solICIted. F. li.M cCLI.:'I.'TOCK, 5 
iltews;and dctailsof car, motor, ana battery. Qontuined THE SUN'S DISTANCE -AN INTER­
Pri<�ecI(j�:�ii.c 'l���;.g���'l� th�:r�;r;ef);�:��Ol��lnte��: esting paper by Prof. Itobt. S. Ball. �lvIng an accoun:Jt 9f 
dealers. No. 4-13 cont�lins eng-ravings and description 

I 
tile recept r�searches qmt have bee.n ma(�e to ascer�a

. 
In 

ofthenewapparatusdevised by .'lr.1.'issandier for manu- ��le sun s dlstancc. H.u;,tory of efforts tn meas�rIng. 
facturing hydrogen gas on a large scale for the inflation 1 he mea�urement of hg;ht., :rran�lIt of Venus. J laces 
of this novel air-ship and of balloons in general. of the �lllor planets. COntamed II?- SCIICNTllHC AMl!:U­

------------ ----- ----- 1 leA" � UPPL"'MENT, No. 411. Pnce 10 cents. 10 be - had at this oftiee ana from all newsdealers. 

PETHOLATUM IN OFFICINAL OINT-

WATCHMAKERS. 
Before buying. see tbe Whitcomb Latbe and t�e Web· I ster 1<'oot Wheel, made by the AMERICAN W ATCrr 

I 
TOOL CO .• Waltham. Mas •. 

ment�.-A paper by J. P. Remington on Petrolatum ns f". • ointment base, with a series of formulas for omtment� I in which thJs substance is substituted by lard. Con­tained in SCIENTIFIC AMEHICAN SuprIJEI\UINT. No. 
40f). Price 10 cents. To be had at this Office and from 
all newsdealers. . 

u. S. LAUNCH " STELLA. "-DETAILS 
of dimensions, accompanied with illustrations showing the general featUres of an excellent little st.eam launch built at the Government shops at Keokuk, Ja. Stern­wheel. Light draught. Contained inSCII�NTIFICAM"�RI­CAN SUPPLE"ENT, �o. 416. Price 10 cents. To be had at this office and from all newsdealers. 

OPIUM Morphine Habit Cured In 10 
to 20 days. No pay till Cured. 
DR. J. STEPHENS, Lebanon. Ohio. 

NERVOUS DEBILITYq!ek��.! 
:rRENCH HOSPITAL METHOD. New to Alllerica. 
(Jlvlnle RemedlnlAEency.160FuitonSt .• New York" 

THE SCIENCE OF LIFE. ONLY 1$ 
BY MAIL POSTPAID. 

The Rider Hot Air 
COMPRESSION 

PUMPING ENGINE 
JIUl'ROVED. 

For Residences Or I ... tltutions. 

Absolutely Safe. 
Anyhouse servant can run it. Has a record of nine years. Send tor "Catalogue E." 
S.A YEE &; COo. 

34 Dey St •• N. Y. City. 

LOCOMOTIVE FOR THB ST. GOTHARD 
Railway.-- Illustration and description of One of a type of eight·coupled locomotives constructed for service on tbe St. Gotbard ltailwa·Y.by Herr. 'I'.A. ,\JaJfei.ufManicb. 
�����i.d P��ceB16�!�t:.TCT:�����[J�1.f �M��rlc�E:n� from all newsdealers. . 

A (;ERlnA 1'( CHElllJST, since many years chem-1CllI manager of Soda 1\.Janufactories, .• the manufactur­ing of soda On the Ammoniac and l.J€b:anc's system be­Ing his specialty," is desirous of meeting with capitalists Wishing to start such works, or owners requ1ring a prac-
�����Ji;.g�v Es¥:�iflNe�e&e86:: li��e23&f,<k�eJ,¥��,�: 

TilE HOLLAN]) J.UIlIHCATOR, VISIRJ,}; ))ROI' 

of theen�ine. 

Is �uaranteed to be 
1. A perfect insurance 

a�ai.nst the cutting 01 

���:�:�:l\'rS���d:� �h� 
engine. 

2. It wi1l pay for itselt 
in six months, in the saving 
of 

3
�iljt CO!�ban

i�iu�ki��te 

:b:e
e���n

t
e�::;ft!�i��: �: 

two strokes per minute, 
thus incr easing the power 

M'f'dby Hollan d  & Thompson, :.!17 River St'J Troy,N.Y. 

BIBB'S 

Firo
o
p1a�OH�at�rs Mantels and Registers. 

B.C. B BB '" SON, 
Md. 

SOlJ'l'HWARK FOUNDRY &.lIIACHINE (JOllIPANY, 
430 Washington Avenue, Phlla.lelphia, 

Engineers & Machinists, 
BlolVing Engin •• and Hydranlic Machinery. Solo makers of the 

Porter-Allen Antomatic (Jllt-OIf Steam Engine. 

RIG PAY to sell om RUbber printin. g stamps. Sample. � free. 1'.AYLOU BROS. & CO., Cleveland, Ohio. 
FUSIBLE PLUGS.-AS A SAFEGU ARD against boiler explosion. How boiler plugs are con-
��fi��\e1or ���. a��l�ei!;ng � o:l�:�!i::E!tl�?r'iV{thRo�! figure. Contained in SCIE.:'I.'TTFIC AMERICAN SUPPT.JE­MENT, No. <'.110. Price 10 cents. '1'0 be had at this Office and from all new.sdealers. 

:ElL.A.ST_ 

IRON REVOLVERS, PERFECTLY BALANCEb, 
Has Fewer Parts than any other Blower. 

P. H. &. F. M. ROOTS, Manufacturers, 
CONNERSVILLE, IND. 

S. S. TOWNSEND, Gen. Agt.,22Cortiand St., 9Dey St., COOKE & CO., Selling Agts., 22 Cortland Street, 
J A.S. BEGGS & CO., Selling Agts. 9 Dey SU'eet, 

NE� YO:Et.�_ 
i"END FOR PRICED CATALOGUE. 

DETERMINATION OF CARBON IN 
Iron and Steel.-An important paper by N. B. "Tood, describing a new method and apparatus for separating and determinillg in one operation the combined and un­combined carbon and sulphur that exist in iron and Bt�el. With one engraving of the apparatus employed. Contained in SC1EN'fIFIC AMJJ;RICAN 8UPPLI�MEN'I\ No. 
411. I)rice 10 cents. 'ro be had at this office and from all newsdealers. 

SAVE THE FLOORS. 
NOISELESSRUBBERWHE ELS, 
.U() . FOR ALL PURPOSES. �: � GEO.P. CLARK,.."z1e>· 

W,NDSOR LOCKS,CT. 

THE DEVELOPME�T AL S I G N I F 1-
cance of Human Physiognomy.-A paper by Prof. E. D. Cope. discussing the probable origin of the structural 
��l� '6��C�lt�g:���t;;dt�::e�������;ff�i�s��nl:;.;I�� the mind to the phYSiognomist. Illustrated with 1<! fig­ures. Contained inl:::5CIENTIFIC Al\uaUCAN SUPPL�lJ';""T, 39�. Price 10 cents. To be bad at tbis office and from all newsdealers. 

DO YOU WANT A DOG 1 
If so, send for DOG BUYERS' 

GUIDE. containing colored plates, 
100 engravings of aiffereut breeds, 
brices they are worth, and where to 
�rih1�1;Goo��

s
�la�1�i��S�ob���: tions for Training Dogs and Breed· 

ing Ferrets. Mailed for 10 ctS. 
1'lIILADIlLPlIIA lEN NELS, . 

�37 S. 8th St. Jlhll&d'a. 

DISTRIBUTION WITHOUT ECCEN trics.-Description of a new mechanism devised by Mr. De In Harpe for distributing steam in the cylinder of an 
��e a'd��g�tgi���:� �h�]ait��e����]gG.d �I:;:ni:Sf 
8�t�!���s:f;iS�I��i��g�����A�eS���L�ii��a�I�6: 41] . Price 10 cents. To be had at tbis office and from all newsdealers. 

NEW STEAMER PROPELLED BY HY-drauJic Reaction.-Description of a new system of hy­draulic propulsion for steamers recently devised by Messrs. Maginot and Pinette. Illustrated with two fig­ures. Contained in SCIENTIFIC AM1�RICAN fl.UPPLIC­.,.:NT. No. 41;). Price 10 cents. To be bad at this Office and from all newsdealers. 
WA N TED J ��Tn��df��s Z�k�na�mlg;!�;�r b�it��: Address BUTTONS, Box �'3, New YO!'k. $5 to $20 Pdedr day ast home. &Sampleswortb$5free. - " AI ress TINSON CO.,Portland,Maine. 

KNOW THYSELF 
A Great Medical Work on Manhood 
Exhausted Vitality, Nervous and Physical Debility, Pre­mature Decline in Man, Errors of youth. and the untold miseries resulting from indiscretion oreXCf'sses. A book for every man, young, middle-aged, and old. It contains 
125 prescriptions for all acute and chronic disea�e8. each one of which is invaluable. So found by the author,whose 
�:Jrf�irh�Yo1°�l:J��i:���� a������;bg:l�ciinb�!��: tiful �'rench muslin, embossed covers, full gilt, guaran­teed to be a tiner work in every �ense- mechfl,nlcal, liter-
��'n�i.� l��i�.�o�f����d:�n��YwTlr:;� �1��3�����:�;; 
�r:��:pli���nO��y S'e;;og ��w�ag'oy�s;g:b�'l ����2':d the author by the National Medical Assoiliation, to the officers of which he refers. The Science of Life should be read by the young for instruct10n and by the afflicted for relief. It will bene­fit all.-Londmt Lflncet. 
to 'rllere is nO member of society to whom '.rhe Science of Life will not lie u�eful, whether youth, parent, guar-di.:4.�di�:::¥g�OI{J��£6�;"���n;�1����t:fe, or Dl'. W. II. Parker, No.4 Bulfinch Street, Boston, Mass., who may be consulted on all diseases requiring skiH and exgerf-
g�gr�p�h�n�i�r��b�Hn�i�;s��eS�i�rits H E A L �ve 

�tgig�tlan i��r�nc�� �ti�ilu���c�S!�ln&n THY S ELF this paper. 

PATENTS. 
MEflSRS. MUNN & co., in connection with the pub­

lication of the SCIENTIFIC A]omRIcAN, continue to ex­
amine Improvements, and to act as Soli citors of Patents 
for Inventors. 

In this line of business tbey have bad thirty-eight 
years' experience, and now have "",equaled facilities for 
the preparation of Patent Drawings, SpeCifications, and 
the prosecution of Applications for Patents in the 
United fltates, Canada, and Foreign COllntries. Messrs. 
MUlln & Co. also attend to the preparation of Caveats, 
Copyrights for Books, Labels� Reissues, Assignments, 
and Reports on Infringement.s of Patents. All business 
intrusted to them is done with special care and prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of charge, OIl application, con· 
taining full information about Patents and how to pro· 
cure them; directions concerning La.bels, Copyrights, 
Designs, Patents, Appeals. Reissues, Infringements, As­
eignments, Rejected C"ses, Hints on the Sale of Pa­
tents, etc. 

We al80 send. free Qf c1wrae, a Synopsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents ill ail the principal countries of the world. 

IUUNN &: CO., SoJlcUors oCPatentll, 

361 Broadway,}iT ew York. 
BRANCH OFFICE.-Co]'Jll)r of F and 7th Streets. 

Washington. D. C. 

WIT II ffiRBY, RUHH & RICHA RDSON . Manufacturers of Patent \Yood Working l\" achinery of every descrip­tion. ]'acilities unsurpassed . Shop formerly occupied by It. Ball & \..'0., \Vorcester, j\fafll�. Send for Catalogue. 

Ell!?))!? �)ID) I 'Ii'JIilfT!!!ANOCLAY RETORT,S ALL SH�ES 
nu�� !QJfi)\lJ�rl",-::o"BORGNER & 0 BRI[N.� 

2.3 !.E ST, ABOVE RACE. PH ILADELPHIA. 

A l'RA e'I'JCAJ, l"tJCt'l\l","" 
VAN DUZEN'S PAT. LOOSE PULLEY OILER. 

Thousands in satisfactory every"'" day use. 1i.ntire reliabilIty and con· stancy demonstrated in a two years' test by (would be) Eastern skeptics. 
:�3���le�r��f�r���g�a�::Ji��� Our" Catalogue No. 55." V AN DUZEN & 'rIFT. CinCinnati, O. 

PILES AND ACCUMULATOHS. - DE- PHONOCRAPHV. O R  PHONETIC SHORT.HAND 
. t1 f f tl . t f tl ' 1 d Cat8;logue of works by;Senn Pittman, with alpha_ 

:%lgm�ra�O:so�l�igh �:r:�iTl!bi¥�I�i�h� M��i�h e�gl_ oet �md IllustratIOns for begmners sent on application. 
bition, such as Plantes. Schulze's an{t Hoettcher's, with Address Phono(JTaphic Imtttute, CinCinnati, Ohio. 
various applications of the same; and an interesting ac­count of someof the results obtained by .\j r. l'lante with the most recent arrangement of his batteries. IllUstrat­ed with :Z7 figures. Contained in 8CI�NTIFIC AMERICAN .sUPPLEMENT, No. 414. Price 10 cents. To be had at this office and from all newsdealers. 

lID1�arge, New, Embossed border Chromo Cards, all gold, 
-IIYcr, molto and hand, name on, IOe., 13 pks. $1. Agts' latest samples, 10 ct!>. L.JONES &: CO., Nassau, N. Y. 

ALLEN DENSE AIR ICE MACHINE. THE PHYSIOLOGICAL STATION AT 

Telegraph and J:aectr1cal 
SUPPLIES Medical Batteries, Inventors' Models, Experi­mental Work, and fine brass castings. Send for <IIItalogue C. E_JONES&BRO. ()illcinnatl. 0-

It 17> lmpoctant to us that you mention thi!> paper. 

ON SECONDARY BATTERIES AND THE 

��i�;�i�t� SJgg�1� �i ��i:,g-�YP�6� iBri;;ee:tftd������:!� 
t::!����O�la��s� ���a:ls ��ii:ly, ����IJZ��WS��:uJ�,]; modifi,cation. Present methorJ of manufacturing battery 
E��i��ieiok�:��::iion��t���_8�w�0��11��c1i�i10��r:i¥:1 instrument3 for practically measuring the varjou:i quan­tities involved in the storage of energy by secondary piles. Contained in SCIENTIFIC AMEHICAN :SUPPl,i':­MENT, No. 41fi. Plice 10 cents. To be had at this office and from all newsdealers. 

HIRES' 
IMPROVE\) HOOT REl\U. Pack­age. 25c. MHkes 5 gallons 01' a delicious sparkling and wholesale beverage. 

receipt of !lac. S3.1��h���E���e���er.r 1���, Vhila��lp�� 

PEBFEC'l' 
NEWSPAPER FILE 

The Koch Patent File, for preserving newspapers. magazines. and pamphlets. bas been recently improved and price redu(·ed. Subscribers to the SCIENTIFIC AM­ERICAl\,' and SCn;::-'-TIF1CAMERICAN SUPPLEMENT canbQ supplied for tbe low price of $1.50 by mail, or $1.25 at the office of this paper. Heavy board sides; inscription 

WANTl\D GENl\RAJ. AGl\NCIE8. A d d r e s s  
L. B., 2905. New Orleans, La. 

ROWI,OCKl"-U. S. Patentforsale. Perfect in action, Simplicity and cheapness. S. S. Hazeland! Bath, Eng. 

CONGESTIVE HEADACHE.-A VALU-

ALLEf'U-' 1:: CASTINGS FfI� �EC IAL ERNS 
-=------------= fiNE TINNING JAP- pp.1T "' 

Jvl 0-=-1\ °L AND FINE GRAY IflON ALSO STEEL 

I "'OMAS DEVLIN 1lc co.l FINiS"'NG. ANNING � ;  .) T ro LEHIGH AVE 6< AMERICAN ST PHllA �� 
RECENT STUDIES ON THE CONSTl-
tution of tbe Alkaloids.-A lecture by Prof. S. P Saddler, showing what has been learned in regard to the consti­tution of the alkaloids during the last few years, by means of new and improved methods'of stpdy. Conta1n­ed in 8CI1<:NTIF1C AMERICAN SUPPLEMENT, No. 41�. Price 1 Ocents. '1' obe had at this office and from all news­dealers. 

VV" .A.. "rEB... 
Cities, Towns, and Manufactories 

Supplied by GREEN & SHAW 
PATENT TUBE A.ND GA.NG WELL SYSTEM. 

FOREIGN PATENTS. 
Their C

o
st Reduced. 

The expenses attending the procuring of patents i n  
most foreign countries having been considerably re­
duced, the obstacle of cost is no longer in the way of a 
large proport.ion of our inventors patenting their inven-
tions abroad. . 

CANAHA.-The cost of a patent in Canada is even 
less tban the cost of a United States patent. and the 

former includes the Provinces of Ontario. Quebec, .New 
Brunswick, Nova Scotia, British Columbia" and Mani­
toba. 

The number of our patentees who avail themse1ves of 
the cheap and easy method now offered for obtaining 
patents in Canada is very large, and is steadily increas� ing. 

EN(;1LA ND.-The new English law, which went into 
force on Jan. 1st. enables parties to secure patents in 
Great Britain on very modp.rate terms. A British pa. 
tent includes England, Scotland, '"Vales, Ireland, and the 
Channel Islands. Great Blitain is the acknowledged 
financial and commercial center of the world, and her 
goods are sent to every quarter of the globe. .A good 
invention is likely to realize as much for the patentee 
in England as his United States patent produces for 
him at home, and the 8mal1 cost now renders it possible 
for almm.t every patentee in this country to secure a pa� 
tent in Great Britain, where his rights are as well pro­
tected fiS in the United States. 

O'I'HE1t COTJN'I' IUl\S.-Pntents are also obtained 
on very reasonable terms in France, BelgimTI, Germany 
Austria, Russia, Italy, Spnin (tlle latter includes Cuba 
and all theotherSpanish Colonies). Brazil, t�ritish ludill 
Australia, and the other British Colonies. 

An experience of THIRTY-EIGHT years has enabled 
the publishers of THE SCIENT1FIC AM EHICAN to esta1.Jlish 
competent nnd trustworthy agencies in all the principal 
foreign countries, and it has always been their aim to 
have the business of theIr clients promptly and proper­
ly done and their interests faithfully guarded. 

A pamphlet containing a filynopsis of the patent laws 
of al1 countries. including the cost for each. and otIle 
information useful to persons contemplating the pro­
curing.of patents abroad, may be had on application to 
this office. 

M1JNN & C() . . Editors and Proprietors of THF. SCT­
F.NTIFIC·.AMEHICA 1\"-. cordially invjte a]] persons desiring 
any information relative to patents, or the registry of 
trade-marl{s. in tbis country or abroad, to call fit their 
offices, S61 Broadway. Examinatio"9 of inventions, cun­
sultation, and advice free. Inquiries by mail promptly 
answered. 

Address, MUNN & co., 
Publishers Imd Patent SOliCitors, ��g,

E
.;:;���g w1�:S�c:r�8�r�� trit..� ?"eSSRrY for 

Address lIUNN & CO., 
Publi.her. ScIENTD'IC AMltIuCAN. 

Wm. D. Andrews & Bro, 233 Broadway N, Y.I sm Broadway, N ew York. , ' Branch Office, Mr. F and lth Streets, opposite Patent 
Infringel'll of above patents will be prosecuted. Office, WBl!hlngton. D. c. 
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