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RUBBER BACK SQUARE PACKING. ROOTS' NEW IRON BLOWER. 
BEST HI TH}<; WORLD. 

For Packing tile Piston Uods snu Valve Stelll8 of Steam Engines and Pumps. 
the packing which, when In use, Is In con tact with the Piston Rod. 
keeps tbe part JJ against the rod with sufficient pressure to be steam-tight, and yet 

In:w YORK 1;)·:LTlNG a. PA,(JKUG (0.,37&88 Park !(ow,New York. 

ROOFINC. I For steep or fiat roofs. Applierl by ordinary workmen 
at one-third the cost of tin. CirCUlars and samples free. 
Agen ts Wanted. T. NEW, 32 Jobn Street, New York. 

BIBB'S 
Celebrated Original BALTIMORE FffiE-PLACE HEATERS To warm upper and l{)wer rooUls. 

The handsonl€st, most economica.l 
Coal Stoves in the world. 

B. C. BIBB & SON 
Foundry Office and Salel'lroomg, :39 and 41 Light Rtr�t, Baltimore.. Md. MARBLEIZED SLA.TE MANTELS. 

THE LARGEST MACHINERY DEPOT 
INAME:RICA. 

STANDARD MACHINERY FOR All PURPOSES. 
H.B.SMITH MACHINE CO. 
[STAB: 1849. 925 MARKET ST. PHILADELPHIA 

Pond's Tools, 
Ene.ine Lathes. PI allers, Drills, &:c. 

DAVID W. POND, Worcester, Mass. 
Q:::7' Send for Circulars. 

!�!�!i�co�ter s�!!?u�,!�e�l�:;� SULPHATE OF SODA.-BY JOHN HATI. 
BOYliTOli & PLUIUlllER, Worcester, Mass. greaves. A vl1lua ble paper, giving " deta iled description 

MACHINERY 
RELATIVE ILLUMINATING VALLE OF 
the HydrOCarbon Vapors Prese nt in ('oRI Gas and tlleir 
Quantitative Determinatlon.-lIy G. E. Stevenson. De· 
scription of an important series of experiments by Dr. 
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equal volumes of the vapors of benzol , toluo11 and other 
homole�ues of this senes of hydro(arbon8 give when 
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MENT, No. 2:;1. Price 10 cen ts. To be bad at this Office 
and from an newsdealers. 

·16, RAC� ST' JAS MURDOCH JR -CINCINNATI 
BRA S S cCO"P'P''fR. SIGL)tER. 
S{l\o Ft� 1E ROO SHEET &. TUBE IN THE -rHRE£ ME.T�L�� \..I5T 
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tained in SCIE\,Tn'IC AMEItICA:'\ SUPPLEMENT, No. Z70. Price 10cents. To behadatthisolficeandfrom 
all newsdealers. 

$66 a 
week in vonr own town. Terms and $5 outfit free. Address H. HALLETT & Co., Portland, Me. 

of every description. 121 Cbam bera aud 103 Read e Sts., 
New York. THE GEORGE l'L.\CE MACHI""RY AGRNCY. 

� ..... �-,r'-r.A."""' '''''''''' � c:::! Steam and Hand Power. (,LEM & MORSE. 411 &413 
� """' ..&;:.II " ..... -'-'��, Cherry St., Pblla.,I'It.,Rnd 108 Liberty St .• New York. 

:SHEl'AltD'S CEI,EBRATED 

�60 Screw Culling Foot Luthe. 
Foot and Power Lathes, Drill Presses 
8crollB. Circular and Band Saws, �aw 
A t tachments. Chucks, Mandrels, Twist 
Drills, j1ogs, Calipers. etc. �end for 
catalogue of outfits for amateurs or 
artisans. 

H. J .. SIIEI'AUD &: (�() .. 
331, 333, 335. & 337 '�le�t Front Street, 

Vi IIciulIlUi, Ohiu. 

MARIE JOSEPH JACQUARD. - BY 
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invention of the loom which bears his name. Cont ained 
in ScH�TIFlC AMF.HICAN' SUPPLl':�n�NTl No. �J4. 
Price 10 cents. To be had a t  tbls office and from ull 
new�dealers. 

POSITIVE BLAST. 

IRON REVOL VERSI PERFECTLY BALANCED 
IS SIMPLER, AND HAS 

fEWER PARTS THAN ANY OTHER BLOWER. 
P. H. &. F. M. ROOTS, Manuf'rs, 

CONNERSVILLE, IND. 

I 6 Cortlandt St., } S. S. TOWNSEND, Gen. Agt., I 8 Dey Street, NEW 
WM. COOKE, Seiling Agt.,6 Corllandt Street, YORK. 
lAS. BEGGS & CO., Selling Agts., 8 Dey Street, 

mrSEND FOR PRICED CATALOGUE-

PHYSICS WITHOUT APPARATUS.-
An Interesting series of artiCles showing how to perform 
numerous ingtructive experiments, in every depart
ment of pbysics, by means of common articles found in 
every househOld , no other apparatus being required. 
By following the directions here given, any person may 
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striking experiments. Contained in SCIENT lFle AMERI
CA;'; SUPI'LEMlGNTS. Nos. 2�9, 232, �3", �4a, !l47, 
!laO, ��J3, �6·'!, 266, �"1, and �7!t. Price)O cente 
each. '1'0 be had at thiS olfice and from all newsdealers. 

$5 5 6 6 Agent�' profit pel' we .. I<. Will prove 
It or forfeit $;;00.00. Outfit and Sam-E. G. �DEOUJl.I� lJg�ro �c\l�'§tr:"�

d
:&�,:: York. 

DRUHKENNESS OPIUM �al::>i1; 
An'd the CURED 
By LESLIE E. KEELEY, M.D., Sur

geon, C. & A. R. R . Dwight , m. ;TBool{s Free. 

CREMATION IN ITAL Y.-A DESCRIP-

E FFE R V E S C E N T  BEVE R AGES.-
Recipes for making certain delicious beverages for 
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CA" SUPPLEME\T.No.270. Price 10 cen ts. To be had at tbis olfice and from all newsdealers. 

CIVIl!, MECHANICAl" AND 1'1INING EN
GINEERIN(� at the Ren.selRer POIYlechnic 

Institute, Troy, N. Y. The oldest engineering 
scbool In America. Next term begius September 15. The Register for 1880-81 contains a list of tbe graduates 
for the pa�t 54 years, with their positions; al�o, course 
of study, requirements. expenses, etc. Address 

40L,�jt
e
�ynr);;�

a
:or.

a
}
e
ia��l'nd ����'l,�,

e
� �������

r
�: 

W 
DEAN BROTHERS, �?r�

�������Di!�'�ns1J��!:,����!::?t��� Steam Pump Works illustration of cold house for preserving fruit from '11111' , season to season. The air is kept dry and pure through� . 
INDI1NAPOLIS IND out the year ata te mperature of 34° to 36". Contained 

. ,  • , .tI. � ., in SCIEN'l'IFIC A.\IERICAN SUPPLJ<':'\JEXT. 116 .. Price 
-----..._, ..... ...-� Manufacturers of 10 cents. 'ro lJe had at this office and of all newsdealers. 

tion, by A. B ArChba ld, of Florence, of the crematories 
recently used at .\1tlan, an d 
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BOILER fEED��! tlE !���E�. MACHINERY, Iml�tl)il"M.n)illllll)�I�hlij:II�laiq 
ments tn cremat ion in Italy and Germany. Contained in SCU;NTIFIO AM>:ruCA" SUPPLEMENT. No. ZtiZ. Price 
10 cents. Further information on the same subject, ac .. 
companied by png ra vings illustrating the Ge rman and 

VA VIV Ill. GltEENE, Director. 

Send for new Illustrated Catalogue. 21*t:J'���8'�,".¥r�T.\J�dA�����t b!o::?!J!:� 
NOW REA DY -'rhe Ne'\vEdition of Traur,\vine's ping, and waste. Send for catalogue of Grease and Cups 
(:ivil Engincel" fiI }·ocket Rook. 12mo. 691 pages, for all kinds of machinery. 
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il1ustrated with 680 engravings from original designs. ----------'------------
Fifteenth thousand. ReviRed, corrected, and enlarged. COACH P AINTI NG.-A PRACTICAL E. CLAXTON & CO.,930 Market St., Philadelphia, Pa. paper. full of valuable hints on the subject of painting 

and decoration. How to prepare the pltint foundation 
for the coach body. How to mix and apply the colors. Floated or false tints. Method of paintint the running TEL E P H 0 N E �F\v���Zs t��
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Circulars free. HOLCOMB & CO., Mallet C reek , O. 

PENCILS, HOLDERS, CASES, &c. 
The CALLI·CRAPHIC Pen. 

A GOLD PEN and RUBBER HOLDF.R. containing 
ink for severaJ d ays ' writing. Can be carried in the 

��Ct�e tJ���:e;::�h:i�ri��1vi�aWtrUl� �r�[ltf:orson s 

MABIE, TODD &. BARD, 
1S0 BROADWAY, NEW YORK. Send for Price· List. 
OUR GOODS ARE SOLD BY FIRST-CI,ASS DEALERS. 

TRANSMISSION OF POWER TO A DIS-
tance.-By Arthur Achard. A paper r�ad before tbe 
Institution of Mechanical Engineers. Being a summary of the practical results obtained in the transmission of 
power to a distance by different modes. I. Transmission 
of Power by Wire Ropes, and the formulre for calcula
tion. II. Transmis�ion by Compressed Air,withfolmulre. 
Ill. Trans mission by Pressure Water, with formulre. 
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W. C. WREN'S 

Pat, Grate Bar, 
Manufactured by 

D. S. GRES WELL, 
Eagle Iron Foundry, 

Slti RACE ST., 
PHILADELPHIA, PA. 

�':��.r.�.°SWfu��fl':�o�:h��
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New York. His book. with Photographic likenesses· 
of bad cases, before and after cur e, mailed for lOco 

SKELETON LEAVES AND CRYSTAL-valuable, practical, and comprehensive papers on the 
THE SPANI�H MACKEREL AND ITS �.��eifcie�eg�lJ.pt��ns�i�N
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Artificial �r0
r.
agatlOn.-A pa
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er presented toth�Ameri. 10 cents each. To be had at this office and from all 

lized Grasses.-Fu ll directions for easily and qui ckly 
maki fig these plensing preparati ons for hou sebold adorn
ment. Contained in SCIENTIFIO AMEHlCA.N S�TPPLIC
M ,." T, No. \!70. Price 10 cents. To be had at th1s office 
and from aU newsdea.lers. lSb�r��

s
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Contained in SCIENTIFIO ';\MI',HIC..A:.o S'·I'I'LEMEI\T, No. 
2:;0. Price 10 cents. To be had at this office and from 
all newsd ealers. The same number contains an article 
on .. Boneless Cod: How tbey are Cured and Prepared 
for the Market." 

T. lW:. NAGLE, 
ERIE, PA., 

Manufactwre'l' oj 
Portable, Stationary, 

Ao'W 
Agricultural 

ST'EA.1'\I.I: EN'G-:I:N'ES. 

PATENTS. 

�� e�\J�Y &. t�tDEffo\J' � 
8TEE WIRE of..w.ofSCRIPTION @>cpU 
234 J.-29. ST. EV£RY & STEEL SPRINGs. NEWYORK CITY 

A SOBER, COMPETENT, AND EXPERI-
enced Engineer wants a sit uat ion to run a Stationary or 
Loco motive rX�n�:, la��e;rrn���:b��i��gnr���.��a. 

_DO YOUR OWN PRINTING , Pres8es and outfits from $3 to $(SOO 
Over 2.000 etyles of type. Catalogue and 
reduced price liat free. 

. H. HOOVER, Phlla., Pa, 
UNITED 81' ATES OCEAN COMMERCE 
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VOLNEY W. MASON & CO" ������a'f�gn,2J(';

e
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FRICTION PULLEYS, GLUTCHES, and ELEVATORS, $5 to $20 perdayathome. Samples worth$5free. 
PROVIDENCE, R. I. Address STINSON & Co., Portland, Me. 

FOUND 
THE STEAM PUMPS MADE BY 

VALLEY MACHINE CO., 
EASTHAMPTON, MASS., 

Axe the best in the world for Boller Feeding ane ·other purposes. 

MESSRS. MUNN & CO., in connection witb thepub- GAS MOTORS . _ DESCRIPTION, AC-
Iication of the ;;CIllNTIFIC AMERICAN, continne to ex- companied by eight figures, showing details of working 
amine Improvement3\ and to act as Solicitors of Patents � �����:ta ly
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In this line of bllsines. they have had thirtY:five .<l � 
r�:r;�e�::;�::':�t;�t:�; :r�';i�;:q�;�e:fc����� :�� � Ii � MAC H I N 1ST S' Too L S. 
the prosecution of Applications for Patents in the gj. O� Send for ::�

v
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United States, C&nada, and Foreign COllntries. Messrs. .; -::) L h Pl D '11 & . M.llln & Co. also attend to the preparation of Caveat8, g ::E 0. a. t es, aners, rJ S, O. 
Copyrights for Books. Labels, Reissues, A8sign men,." � 0 NEW HAVEN lUANIJFAC·.·IJRING CO., 
and Reports on Infringements of Patents. Ail business ;; Z :'lew lIaven, Conn. 
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;i���C�nfe;!gie ��; t:;� signments, Rejected Cases, Hints on tbe Sale of Pa- mterested In the matter to find out the best means of 

tents etc 1------- -- -- --- -" deriv1ng profltfrom the wonderful propertit"s ofthis ex-• . Agent..;;; waDted C<Q4� 50S. M. SpgNCER , '"remely useful Bubstance. Cor.tamed in SCIENTU'[(' We also send, free of charge. a Synopsis of Foreign Sells rapidly. t � � 112 Wash 'n St., , ;'MER[CA" SUPPLEME"T, No. 2�. Price 10 cents. 
Patent Laws, showing the cost and method of securing Particulars free. 0 Boston, Mass. I ro be had at tbls olfice and from a.l newsdealers. 
patents in all the principal conntries of the world. 

:,:: :.:�:=:� :::::::�::." WQODJlJlq,JJIJi.. .. M��GJ:t It!£.8 Y, 
WaShington, D. C. :So A. WOOD:S MA CHI�E CO., 112 Hillh St., B08tonl91 Liberty 1St., li. Y.; 61 S.CanalSt.,Cllic&1I0. 
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2tiZ. Price 10 cents. To be had at this office and from 
all newsdealers. "The 1876 Injector." 
Simple, 
valves. 

Durable, and Rel iab le. Requires no special 
Send for il lUstrated circular. 

'V:U. ";EI,l,EH."; & CO., I'hila. 

THE 

Eclipse Engine 
Furnishes Rteam power for all 
Agricult.ural purpoRes, Dri1)ing 
Sa10 Mills, and for every use where a flrst-c1 aRs and eco-
�y��c�l fi��f_�:s�S 

r
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awarded, including 8entennl
ai, '76. Hefer to 1'0.1, issue of 
���T��ic14Ail�lsE��fg!�:8fg! ��: 
to rla) Illustrations , 

()O" Wayn esbor6. Franklin Co., Pa. 
___ ..:.. ___ �p�l_e_ase arne this-=p_a-=p_e_r_. ____ _ $12A WEEK. $12 aday at home easilymade. Costly 

outfit free. Address TRUE & Co., Augusta, Me. 

GREAT IMPROVEMENTS 
RECENTLY MADE IN 

CRUSHING AND GRINDING 
GOLD A"'D I!;ILVER ORES, BO"ES, 
PHOSPHATE ROCK, &: C·HElUICALS. 
W .. cOlDpel Q.uartz to grind Q.uartz, 

Addre",,, .. or new eircular 
BAUGH &: SONS, Phlladelplda. 

BARNES' PATENT FOOT POWER MACHINERY. 
Co mplete outfits for actual Workshop business. Lathes, 
Saws, Former�, ;\1ortisers, Tenoners, etc. Ma chines on Trial if desired. Mention this paper and send for De-
$criptive Catalw.�.a&'}��c� 

��itNES, Rockford, Ill. 

CONSOLIDATION LOCOMOTIVE FOR 

��� Pe��;�lfv��n"dnga�:��i3;i!waiI6?��'e O�W:�BJ��; 
freig�lt engines recent1y built for the Reading Railroad 
by the Baldwin Locomotive Works; with account of 
trial trip" and details of performances. Contained In SCIENTlFIC AMERICAN Srpl'],EMENT. No. 2a�. Plice 
10 cents. To be had at this office and from all news
dealers. Tbe same number contains an interesting art! ... 
cle O�·H Fast Passenger Locomotive8." 

Shafts, Pulleys, Han[ers, Etc, 
Full assQrtment in store for Immediate delivery. WM;'9S.flb�:i�\.*e��ew York. 
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