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FOR 

PRACTICAL MEN 
Our new and enlarged CATALOGUE OF PRACTICAL 
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BRIDGE BUILDING. STRENGTH OF MATlUtIALS, RAIL­
ROAD CONSTRIJCTION, etc., and other Cataloeues. the 
whole covering every branch of Science applied to the 
Arts, sent free and free of postage to any one in any 
part of the world who will furnish his address. 

HENRY C AREY BAIRD & CO., 
Industrial Publishers, Booksellers, and Importers, 

810 WALNUT STlt.ro.l!;T, PHILADELPHIA, llA. 

6».ENTS WANTED For the cheapest and 
best selling book in the 

rId. Extraordina.ry liberal terms to agents. 
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lonrIIDIDen .. e CATALOGUE OfF REEl rSuwDnTrtsENDlfiGFlYn 
HARBACH ORGANINACO,Phila,Pa 

ANIATEUR. Il1ECHA NICS.-r'omplete Set of Brass 
Castings for Model Double Cylinder 1 in. x 1 in. Screw 
Engines, $1.75. J. GILBERT,211 Tenth Av., New York. 

W ANTED.-Experienced Foreman 
for factory working hard woods and employing upward 
o f  100 men. A permanent and goodplace for a first-class 
man. Address H. W., Box 773, New York. 
$10 10 $1,000 buys county rights to manufacture 
and sell valuable invention required in every house. etc. 
Endorsed by highest authority. No competition. Pro-
���:�Oliflt�EJl�,P���lil':ilr�i��n7��,
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BIBB'S 

�ALTelIoRE 
PIRE-PLACE HEATERS 

To warm upper and lower rOOms. The handsomest, mORt economical Coal Stoves in the world. 

B. C. BIBB &. SON 
Foundry. Office and Bale�room9, 39 and 41 Light Street, Baltilnore. Md. 

MARBLEIZED SLATE MANTELS. WBend lor (Jirculu1'S. 

$citutifit �mttitlltt. 
A TLASVt,'�E 

INDIA.tAPt, .. U;, IND., U. S. A. lIlANUFAOTURERS OF 

STEAM ENGINES 
AND BOILERS. 

CARRY ENGINES and BOILERS IN STOCK for IMMEDIATE DELIVER 

CONSERVATION OF OLD 
markable 'l'rees.-Directions for the maintenance and 
development of trees in progressive vIgor, and for the 
conservation of ailed trees having a historical or other 
value. Contained in SCIENTIFIC AMERICAN SlTPPLII:­
MENT, No. 378. Price 10 cents. To be had at this office 
and from all newsdealers. 
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Adapted for Tru'Jks. Boxes, Baskets, Tables, 
and work of every kind in Mills, Ware­
houses, Stores. etc. Catalogue free. 

GEO. P. CLARK, Will!lsor Locks, Ct. 

ZNF<> :R.lIII:.A.TX<>N 
F01' ITsers of I"tenrn Pumps. 

Van Duzen's Patent Steam Pump 

I No Packing or on, � Is 
Requires No Repairs Ol' Skill, Reli-

No Care or Attendance. able. 
Can pump any kind of liquid; ever 

no moving parts; all brass; can-
;:-",. c;·-n· .. --"g£a\?;��! ?��e:;f���inte:t��� anteed; not like cheap Pumps made 
of Iron j all sizes to 6 iuch Cischarge j 
prices from $7 u�ward; capacities from 

Wan��d�� s��
lAOf�� C:raft,�':,,';; of !l'�';,];;';s��at purpose 

V AN DUZEN &; 'l'IF'l" Vincinnati, O. 

,,-=---=: 1\ Q AND FINE GRAY IRON ALSO STEEL tAALLE�LE: CASTINGS FROM �CIAL ERN:; 
�D FINE TINNING �� PA" S FINISHING. NNING """'--JrtiOMf\LEHIGHAVEI<AMEAIGANST PHILA �� 

$eo 
Screw Cutting Foot Lathe, 
Foot and Power Lathes, Drill Presses, 
���?!�ST��/ ��li�:"J�i::��l\���s�e��� 
Send for catalogue of outfits for ama­
teurs or artisans. Address 

H. L. SIIEI'AR!) &; VO., 
341&343 We.tFront St.,Clncinnnti, O. 

JOHN HARRISON. - A MEMOIR BY 
Samuel Smiles. including all that is known of the life 
and labors of Harrison, the celebrated chronometer 
maker. Contained in SCIENTIFIC AM](:RICAN SUPPLE­
MEN'I" No. 379. Price 10 cents. Tobe had at this office 
and from all newsdealers. 

TilE 1I0LLANl) LUBRJCATOR, VISIBI"E; DRO}", 
Is guaranteed to be 1. A perfect in9uranc�. 

against the cutting of 
Valve ,seats, Cylinder and 
Governor Valves 01 the 

THE DECAY OF BUILDING STONES - THE CHRYSANTHEMUM AND I TS Abstract of a paper by Dr. A. A. Julien, caUing attention C It Th ti of d . H" t f th 
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I�' will pay for itself 
in six months, in the saving 
of3� ih co!htn!���ki:�'re to the small amount of durability possessed by certain {�gr;��'iither:�es

T��nsfo�:ati���'f:the ��r��ra? Th� building stones, and to the agencies which affect their fl t t 0 i' f th Sh h th :h:���n
t
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t��i��: :� destruction. Contained in SCIENTIFIC AMERIOAN SuP. ;�;:.or 
Briti�Jl�a�ieti:s�

O
���:ined �: Cscil:��IFi� PLEMENT, No. 37:J. Price 10 cents. To be had at AMERICAN SUPPLEMENT, No. 3S!. Price !Ocents. To this omce· and from all newsdealers. be had at this office and from all newsdealers. 

two strokes I,er minute, 
thus incref)5ing thQ power 

of theengine. M'f'dby--trolland &: �hompson,217 River St., Troy,:N .Y. 

WAN T E D-JN,i�,o�lj¥Tfl:"D l<'OIt 
Address BOLT CUTTER, Box 773, New York. 

Telegraph and Electrical 
SUPPLIES 

Medical Batteries, Inventors' l\iodels, Experi� 
'nlental \Vorl{:, anQ...,Jinc brass cas tipgs .• Send fo r 
catalogue C. E. ,JONES do BRO. (JIDc:.mnati, O. 

It is important'to us that you mentioD this paper. 

$5 to $20 perrlay at home. Samples worth $5free. 
Address STINSON &. Co., PorUand . Me. 

$66-" week In your own town. Terms and $5 outfit 
free. Address H. HAI,LET & Co., Portland, Me. 

DUn a as IfJ:ou'�iJlsendusTFN 
F 

d t L tGOLD SEEKERS FRIEND 
CENTS Sdver,you'lgct �Piii���ii.!iii��"";�bY mail oUl'NEW CASE & CONTENTStbat will help you to more READY CASH AT ONCE, than any other method in the world. It 

never fails. World M'fg Co. 122 Nassau St. New York. 

$72 A WE ��K, $12 a day at home easily made. Costly 
Outfit free. Address TRUE & Co., Augusta, Me. 

OPIUM 
HabiteasUy cured with CHLORIDE OF GOLD 

LESLIE Eo KEELEY, M.D, SURCEON, C. & A. R. R. D'VV"Z<3r�r:v" ::J:llir1.ois. 

BUPTUltE 
gur1S�. r1f.

o��'k�lW�§o:;:.?{h��� 
i�A��� \���ga��!�� 

Wew York. His book. with Photographic likenesses 
of bad cases. before and after cure, mailed for 10c. 

MANHOOD! 

YOlln�, Miild , 
The untold miseries that result from indiscretion in 

early life may be alleviated and cured. Those who doubt 
this assertion should purchase and read the new medical 
work published by the Peabody lliedical In�titllte, 
Boston. entitled the �ciellce of I.ife: 01'. �f·lf,,"re ... 
Nervation. It is not only a complete and nerfect trea­
tise on Manbood. Exhausted Vitality, Nervous and 
Physical Debilit.y, Premature DecHne in Man, Errors of 
Youth. etc., but it contains one hundred and twenty-five 
prescriptions for acute and chronic disea8es. each one 
of '\vhich j� invalnabl.". so proved by the author, 
whose experience for 21 years is such as probably never 
before fell to the lot of any physician. It contains :mJ 
p3.g'es, bound in beaut 'ful embossed covers, full gilt. 
embellished with the very finest steel engravings, guar­
antp.ed to be a finer work in every sense-mechanical. 
literary. or professional

-�
than any other work retailed 

in this conntry for $2.50. or the money will be refunded. 
Price only $1.25 by mail. Gold medal awarded the author 
by the National Medical Association. Illustrated sam­
ple sent on receipt of six cents. Send now. 

Address PEABODY MEDICAL INSTITUTE, or DR. 
W. H. PARKER. No.4 Bullinch Street, Boston, Mass. 
The author may be consulted on all dIseases fequiring 
skIll and experience. 

RUBBER BACK SQUARE PACKING. 
BEST I N  THE WOItLD. 

For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 
.8 represents that part of the packing which. when in use. is in contact with the Piston Rod. 

cre�e�\��lfi�g� f��ti'o��iCh keeps the part B against the rod with sufficient pressure to be .team-tight, and yet 
This Packing is madam lengths of about 2() feet, and of all sizes from � to 2 inches square. 

NEW 
JOHN H. CHEEVER, Treas. 

YORK BEL TINC &. PACKINC CO'1 
Nos. 13 &. 15 Park Row, opp. Astor House,'New York. 

SURVEYING INSTRUMENTS: 
Transits, Levels, Compasses, 
Chains , Tapes. 

DRAWING INSTRUMENTS, 
Separate and in cases. Scales. 
Angles, Curves, T-squares, lllicl'O­
scopes, Tel escapes, �era and 

HYDRAULIC MACHINERY. - A LEC-
ture by Prof. Perry. explaining in a very lucid manner 
the theory involved in the construction and operation 
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mometers, Hygromet�;
n

�;J�J!����g�ii.riNfer�:�� 
Pedometers,Odometers, RhumkOrfI(;Oils, Batteries, Mag· I nets, ete. Send for and specify (S ,\ -catalogue), 192 pages. 

machinery. How the greatest efficiency in water is 
arrived at. The turbine wheel. its theory and construc­
tion. The water-pressure enj:!;ine. Accumulators. The 
conditions under which transmission of power by hy­
draulic machinery is most suitable. Illustrated with 
fifteen figures, Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 313. Price 10 cents. To be had at 
this office and from all newsdealers. 

I 
MATHEMATICAL 

INSTRUMENTS 
AND 

Drawing 
I Materials 
'The Largest 

AND 
BEST STOCK 

IN THE 
United States 
Prices and TIlus_ 
trated Catalogue 
of 195 pages sent 
on application. -ALSO­
Sample Books of 
DrawingPapers. 

QUEEN " CO., Phiradefphlil-
PERFECT 

NEWSPAPER FILE 
m'f::zi��s��n�a�::plI�:8. l: E�:

e
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and price redured. Subscribers to the SCIENTIFIC AMw 
ERICAN and SCIENTIFIC AMERICAN SUPPLEMENT can b� 
supplied for the low price of $1,50 by mail, or $1.25 at the 
office of this paper. Hea,vy board sides; immription 
"SJIENTIFIC AMERICAN," in gilt. Necessary for 
evxz.�:s� 

who wishes to preserve the paper. 

MUNN & CO., 
Publishers SCIENTIFIC AMERIC.AN 

EII�ilf �(Ii))I 'Ii'JJkfTllE AND GLAY'liETORTS ALL SHAPES 
1J�!flJ[l:;" !Q;�'l��U"', :::: BORGNER & O'BRIEN.-=::: 

23 !!.Jl ST. ABOVE RACE, PHILADELPHIA. 

--------
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Shimer Cutter HeadS 

Of all sizes, from 
10 lb. per Hour to 

50 Tons per Day 
Binary AbsOfD[lOIl System. 

ECONOMICAL. 
SIMPLE, ItEI"IABI"E. 
, !Send fur Ci-rcnlars. 

Delamater Iron Works, 
16 Cortlandt St., 

NEW YORK, U. s. A. 
PAYS ��e���e��
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Compact, Substantial. Econom­
ical, and easily managed: guar­
anteed to work well and give 
full power claimed. Engine and 
l:3oiler complete, including Gov­
ernor, Pump, etc., at the low 
r�ool s];J POWER . ....... $240 00 4� " .. .. ...... 28000 6)4 ........ 355 UO 8),0 ... . ... 440 00 pr Put on cars at Springfield, O. 

JAMES LEFFEL & CO .• 
Springfield. Ohio, 

Or 110 Liberty St., New York. 

" BLAKE'S CHALLENCE" ROCK BREAKER. 
Patented November IS, 1S79. 

For Mnc') dam Rond.making, Ballasting of Railroads. Crushing Ores, useoflroll Furnnce8, etc. RapIdly suoersedmg our older stytes of Blake Crllsher on account of its superiol'strengt?!J ejfict­"""y,and simplicity. Adopted by important Railway and Mining Corporations. Cities, and ·�·owns. First Clsss Medals of Superimity awarded by American Institute, 1879 and 1886, 
BLAKE CRUSHEU CO., Sole Makers, New Haven, Conn. 

© 1883 SCIENTIFIC AMERICAN, INC 

:BL.A.ST. 
IRON REVOLVERS, PERFECTLY BALANCEb, 

Has Pewer Parts than any other Blower. 
P. H. it. F. M. ROOTS, Manufacturers, 

CONNERSVILLE, IND. 
S. 8. TOWNSEND, Gen. Agt,,22Cortland St., 9Dey St., 
COOKE & CO .• Selling Agts .• 22 Cortland Street, J ;1.8. BEGGS & CO., Selling Agts. 9 Dey Stl'eet, 

NE� Y��:K.. 
cEND FOR PRICED CATALOGUE. 

P�GKB' PAT. DRote��::� �l BEECHER & PECK,' CONN. 

SPEAKING TELEPHONES. 
TilE M1EItItAN 1m,"," 'l'ELEPIIO;>j E COm)ANY, 

W. H. FOH.BES, W. R. DRIVICR, THHO. N. VAIL, 
Pre�ide�. Trea.mrer. Gen. Manager. 

Alexander Graham Bell's patent of March 7, 1876, 
owned by this company, covers every form of apparatus. 
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have decided this to bethe true meaning- of his claimj 
the validity of the patent has been sustaIned in the Cir­
cuit on final hearing in a contested case, and many in­
junctions and final decrees have been obtained on them. 

This comI?�l.Dy also owns and controls all the other 
telephonic Inventions of Bell, Edison, Berliner, Gray, 
Blake. Phelps, Watson. and others. 

(Descriptive catalogues forwarded On aP�1ication.) 
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agents of the company. 
All telephones obtained except from this company. or 

its authorized licensees, are infringe.ments, and the 
makers, sellers. and users will be proceeded against. 

Information furnished upon application. 
Address aU communications to the 

A1UEIO{!AN Hlll,L 'J'EJ"IWHONE (:Ol\'ll'ANY, 95 lIlill. �tI·eet. HootOIl, nIno •• 

WITHERBY, RUGG & RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop former1y occupied 
by R. Ball & Co .. Worcester, MaR". Send for Catalogne. 

PATENT QUIC"K 
Adjustable Stroke 

SHAPERS 
(Jan be (Jhangell while in ]Iotion. 

E. GOUI"!) &; EBERHARD T, 
No. 111 N. J. It. it. Ave., 

NEWARK, N. J. 

SOUl'HWARK FOUNDRY.\ MA(JHlN'E (JOMPANY, 
430 Washington Avenue, Philadelphia, 

Engineers &. Machinists, 
Blowing Engin •• and Hydraulic lIlachinery. 

Sole makers of the 
Porter·Allen Antomatic tnt-Oft' Steam Engine. 
THE BIGGEST THING OUT I11����ti:.,�?Ok 
(new) E. NASON & CO., 120 Fuiton St., New York. 

On-r 10.Hol'se Spark.Arresting Thrf'8hInlr 
Engine has cut 10.cx)(}ff'et pine lumber in 10 hours. 

Will burn wood six feet long. coal, straw, and corn ... 
stalks. Send for Price J .. ist and Catalol!ue" A 2." 

B. W. PAYNE &; SON ... , 
�ox l'.!O;r;. • �O_�·DiDK. N. Y. 

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

lication of the SCIENTIFIC AMERICAN, continue to ex­
amine Improvements, and to act as Solicitors of Patents 
for Inventors. 

In this line of bnsines. they bave had thirty-eight 
years' experience, and now have unequaled facilities for 
t.he preparation of Patent Drawings, Specificat.ions, and 
the prosecntion of Applications for Pat.ents in tbe 
United States, Canada, and Foreign Countries. Messrs. 
Mlllln & ('0. also attend to the preparation of Caveats, 
Copyrights for Books. Labels, Reissues, Assiguments, 
and Reports on Infringement.s of Patents. All business 
intrusted to Ihem is done with special care and prompt· 
ness, on very. reasona hIe terms. 

A pamphlet sent free of charge, on application, con­
taining full information a bout Pa tenls and how to pro. 
Cure themj directions concerning Labels, 1IC0pyrigllts, 
Designs. Patents, Appeals. Reissues, Infringements, As. 
signments, Rejected Cases, Hints on th" Sale of Pa­
tents, etc. 

We alEO send. free qf' charue. a Synopsis of Foreign 
Pa tent Laws. showing the cost and method of securing 
patent.s in ail the principal conntries of the world. 

lJjUNN &: CO., Solicitor!! of· Patent!!, 
261 Broadway, New York. 

BRANCH OFFICE.-Corner of F and 7th �treets. 
Washington. D. C. 
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