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IHsidt� Page, each insertion - - - ?, .. ,) cents a line. 
llacl-i I'age, t�ach illsm'tion - .. ..  $1.00 a line. 

(About eight words to a line.) 
Engravings may head advertisements at the same rate 

per line, by measurement. as the letter press. Adver
tisements must be received at pUblication Office as early 
as Tkursday morning to appear in next issue. 

New and Valuable Oller for I.onse Pulleys. 
Its use on Loose Pulleys will prove 
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one filling. Price from 25c. to 75c. 
ea!?h. Sample sent by mail on appli
cation. Send for catalogue of en
gineers' and machinists' specialties. 

V AN DUZEN & TIF'I'. 
Cincinnati, O. 

21 Engravings 

FREE! FREE! FREE! 
Being' desirous of introuucing our Publications into every 

American home where they are not now taken. we ha.ve de· 
cidcd. to make the following very l iberal offer to all who 
wish to take ad\'anta�eof it within the next 611 days. 

If you wlllsend us SEVENTY -FIVE CENTS in oneor three 
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(1{ PRESlDE�T GARFIELD and each OfhisJtabinet, size RX24. A 
beautiful hist'Jrical en!;raving of GEORGE WASHINGTON, size 17x24. The original plate of which cost $1,500. An elegant 
ongravln!;, of tho Lo,'d'g Prayer, size 19x24. A beautiful 
Pon Sketch of Tho Apo,:tlc's Creed, size IlJx24, and eight 
be,lutiful Crayon Ilrawings of choice and beautiful subjects. 
each size lOx:14. T:10 total valuo of ail oe the<;e pIctures wouhl 
be at rotail not �css t11'l,n $3.00 at least. The Hou�ehold Ouest Maeca::r:i ne contains 4B quarto �agesand .8 FINELY 
ILLUSTHATED. \Jolltains Splendid Stories, P{)ems, Illus� 
trated Pashbn Depol·tment, etc., etc., and the t:egular sub· 
scription price is � I .53 per year. 
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nbe �;o��de� ��;� t��7A�u: (.l:1CO. ]f .rOll Bcnd us S I .00 wo will scml the pictures r.'uol1e mentioned and tho MAGAZINE ONE YEAR FREE. 
n�riIE:uBEn wo give you 2 I pictures and our Illustrated Ma· 
g.:'.3ino, :tline lhnths, for 75 C�nts., ot" one year for 
ell1 $1.00. As to our responsibility we refer to any New York Pn blishers. SEND MONEY BY REGISTERED LETTER. AD� 
DRESS1 E. G. IlIDEOU'I''' CO., SO Bal'da7 St.,N.Y .. 

FOUND 
THE STEAM PUMPS MADE BY 

VALLEY MACHINE CO., 
EASTHAMPTON, MASS •• 

Are the best in the world for Boiler Feeding 
and other purposes. 

SEND TO LONDON,BERRYz-.ORTLJ 
--' -- PHI LA pA FOR-----

THE BEST BAND SAW BLADE 
PHILIP S. JUSTI£E &; £0., Patentees, I ____ _ _ ____ _ 

14 N.;') St., Philadelphia, Po. 

I
' ARCH.AWLOGICAI. EXPLORATIONS IN 
Ohio.-An account of explorations made ncar Madison-

CET THE BEST AND CHEAPEST. 
0' ,:�III 1 I .. :.,; "''',,"E � MAAK� 

Silver Finish. 
��.I:'�" .� .. ·�:7��A�AY& co. '1llilllllllll'IIL 

J. A.. FA. V � CO .• 
(Cincinnati. Ohio. U. S. � ... 

Exclusive AgentC'i and Imtw:·tf'I'S for t.he lJnitcd States, of the 
OELEBEATED 

PERIN BAND SAW BLADES, 
Warranted superto,'*to all others tn qtf.aUtll,jf.n-

ttit���{�e��:';;"�:�?t!��l�nt��:=��Jf!a��::e: 
Tl':!- 1,' ALLOY'" OF MANGANESE A ville, 0 .• in 1878, 1879, and 1880, the results of which are 1 .l2J IJ • - i the most interesting of any that have hitherto been 
review of the past history and present state of the man- . conducted in the MI8'5i8sippi Valley; With descriptioDs PRESERVATION OF WOOD WITH ��:'6�e t�e ����il���
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h�t�e���W����i�� ��r 4D�N��tr:!he �!fr���l���geas'h ��:.r °fo����� Special Regar� to the Beerizing PT?cess. B'y Sigi.smund 
and zinc) and their characteristics and applications. earthen pots. vases and bowls, pipes,s�en ornaments Beer. A detalle.d ltccount,by theIllven�or, of hIS pro
Contained in SCIENTIFIC AMI(RICAS SI'PPLEM1£NT, and beads, elk-horn ornament, copper ornament, and cess for seasopmg wood so as to make II.> undecayable 
No. 29::1:. Price 10 cents. To be had at this office and child ' s rattle. Contained in SCIEXTIFIC AMEHICAN , and to render It mOre compact. of greater strength and 
from all newsdealers. SUPPLEMENT, No. �82. Price 10 cents. To be had at I' bearlpg power, a�d o� a fiI).er ap�earance, as well as 

- ------- ---- -- .----. this office and from all newsdealers. _____ �_ i �f!J;::)��EJ;��� N�
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a� JT PA y� to sell our Hand-Printing Rubber Stamps. this office and from all newsdealers. 

_S�mpl<!��ree. G. A:HARPER.t_13�O., Cleveland,O. GREAT IMPROVEMENTS i - � -- -- ---- -
-

. -

Leffel Water Wheels, , 40LOVely Floral,panel, Hand & Bouquet Chromo Cards, 

With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

rIN:i: NEW l' AUPllLE:t' FO ]01879 
Sent free to those int·pTlested. 

James Leffel 8G Co , 
Springfiel'd, O. 

110 Liberty St. , N. Y. City. 

EGYPTIAN ANTIQUITIES. - AN IN-
teresting narrative of a tour of the River Nile, with 
descriptions of the more interesting localities and their 
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fallen figure of Rameses II.; Genera] View of Philre; 
Whirling Dervishes; Fountain or Well. Contained in 
SCJEXTIFIC AMEltlCAN SUPIJI,E.MEXT, No. 273. Price 
10 cents. 'ro be had at this uffice and from all news-

RECENTLY MADE IN ; with name 1uc. Franklin Pr'tg Co., Ne:w Haven, Ct. 

CRUSHING AND GRINDING! KEUFFEL & ESSER'S, NEW YORK, 
GOLD A"'D SILVER ORES BO"ES,
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.PHOSPHATE ROCK, &; ('HEMICALS. rect. Send for Catalogues. 
We cOInpel quartz to e;rlnd quartz. ------- -------------

Addres," .-or neW' ('ircular 
BA UGH &; SONS .Phlladelpltia. 

'lARJABIECUT0FFENGINE.25TO 50% 
SAVED IN FUEL.SIMPLE IN,o,EVICE 
ECONOMICAL DURABLE MANFGTOBY 

----7 BALL ENGINE CO. ERIE PA,� 
------------- ._-----

Shafts, Pulleys, Han[ers, Etc. 
Full assQrtment in store for immediate delivery. 

wm. SEJ.I.I(R� & CO •• 
1'1' J�ibcrty Sn'pet. �tn" York. 

NEW AND CHEAP 1 d"aler� 

���tl:,
f
��i�i�r.gl���� , -----" BEST FOOT LATHES. 

! $12 A WEEK. $12a dayal home easily made. Costly 
I outfit free. Address TRUE & Co., Augusta. Me. 

etc. Rights for sale. 

ETIOLOGY OF 

cements or asphaltum, of 
I A Go 0 d ' 

any �ize, of RIlj len�th. by , 
����l �l{{�s, 

afr�n�cr�ian��itif8r 
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, I Metal. Also 36 and 48 in. power. 
ground telegraphs. hy- I 

I 
Small Gear Cutters. Slide Rests, etc. 

draulic rams. air tubes, n1TOstmOnt Just thearticleforbusiness. Highly 
W. F. QUINBY,Wilmington,Del. Y II II . appreciated. Catalo�es free. 

N. H. BAL
L
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,N.H. THE CARBUNCULAR 
IJlsease. By L. Pasteur. A valuable and exhaustive 
contribution to the history of H carbuncular disease" or 
.. anthrax' '-one of the diseases which causes the 
greatest destruction of cattle in all countries. The 
nature, cause, and prevention of the affection fully 
treated. Contained in Scn�N'I'IFIC A 1HERICAN SUP
PL\i:_'IE ....... T, No. 2:;9. Price 10 cents. To be had at this 
office and from all newsdealers. 

��.COE BfiJ\��MFG,CO � I3RASS TORRINGTON. - CONN. '�IR t' 
C OApNpE R MATERIALS fOR METALLIC. AND 

IN SH£ETS�MfI1VNITIO ·ASPE.C,,,L1'''{· i:lLANI{S 
A MECHANIC, WITH TWENTY YEARS' 

F'OI�IAI3U� MILLS 
MUNSONI3IiOTI�I=CS. i ASPHALTUM. - A C()MPI�EHEN8IV}J 
C_�'�, M�NUI-f.\(:'UHE1�S. (�.> 

Eaperz treating of its geological origin. mode of prepara� �) I"CSIONES.MILL � .'--\ \ / 'If' �t�o��: wa=��,
l B������·�����i't�6�

p
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�ilyari�� ��"'\\':NT /·/OLtot.y �\\��\\.: .�....f-��CII/!'tt:lt Properties. Geographical distributIOn. Geological ori-NECKI:D SPINDLE � ANI) MILL fUI'1NISIIINGS, J.; g�n. Formation of Asphaltum. Bituminous maRtic. 

"NO OIL TIGHT I3US11 UTlCI\ N.Y.U.S./\.. Uses and awlicatlons of Crude Asp"ialtum. 1\ ode· -- of preparation for sidewalks and pavements. Appli-
-- --- - -- -------- --- --"-- ----. --

I 
cations of Bituminous Mastic or Cement. AsplJalt 

F RU I T  S I RU P S .-BY ADOLPH G. ru;a'preserva�ive against fires: lIl1l!ltrated with en-
V Ph G A f h I . . gravmgs, showIng the probable formatIOn of asphaltum og�ler,. .: paper 0 m�c val�e. g vm.g practI- in soft limestone strata; the construction of pavements cal dIrectIOns III detaIl for makmg varIOUS fruit SIrups, ! from cr!lde asphalt at Paris, and the mode of mak-!��h ����s:��i-rn:l�!?WJi't �;;��es

rr�a 
a�� ���ifJ� I ing sidewalks. C<{nta1ned �n SCIENTIFIC ,AMERICA!'-: 

guishe d from a spurtous article. ContaineJ'in SCIEN- SU:PPLEME.'lT, No. 276. PrIce 10 cents. '10 be had at 
TIFIC AMERIOAN SUPPLE;'\IF.NT No. 293. Price 10 thlBoftice and from a.l newsdealers. 
centa. To behad at this officeand from all newsdealers. --------

experience making thimbles from all kinds of metals, 
���e: �fP�����&�����ft;�r. 
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Address D. H. T., Box 734, Ansonia, Conn. TEXAS 
CLA RK'S RU BBER WHEEI.S. 

This 'Vheel is unrivaled for durability, sim-
����l' :::d
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t
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Casters. and all purposes for which Wheels � 
are used. Circular and Price List free. 

AB)3l: A NSAS AND LOUISZANA.. 
CHEAP HOMES FOR ALL! 

50,000 Laborers can get Immediate Empl�ment,at Good Wages, 
on Farms and Railroads in Texas alone. 

CA VE�'I'S, COPYBIGH'.I'S, LABEL 
REGIS'rRA'rION, E I'C. 

Messrs. Munn & Co .• in connection wtth the publica
ti01"- of the SCIENTIFIC. Al\lERICAN. continne to examine 
Improvements and te. act ae Solicitors of Patents fot 

_____ G _EO_. _B_. C_'L_A_ R _K,_W_ln_d_so_r L
�

O_Ck
�
S ,
�
C
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t. I THE SOUTH-WESTERN IMMIGRATION CO. 

SCALE INSECTS.-BY PROF. CO:�l-! Will mall on appllcatlon, free of cost, postage prepaid, books with maps, giving reliable information of I
lnventort:. 

In this line of businesg they have had OVER THffiTY 
! YEARS' EXPERIENCE, and now have unequaled facilities 1 Texas, ArkanHa� or Western Louisiana. Those meditating a change to a new country, please address .tock. Natural history of the scale insects. The Forms J. N. VIOTOR, "astern Manager, 243 BroadwllY, New York. B. G. DUVAL, Sec'y, AustIll, Tex. of Scale Bugs which occur on the Pacific Coast. How I Foreign O,ffice;-WM. W. LANG, Pres .• Leadenhall House, Leadenhall Street, London) E. C'I Ena. for thE Preparation of Patent Drawings, Specifications, 

and the Prosecution of ApplJCations for Patents in the 
United States. Canada, and Foreign Countries. MessJ'E. 
Munn & Co. also attend to the preparation of Caveats, 
Registration of Labels, Copyrights for Books, Labels, 
Reissues. Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with Bpecial care and promptness, on very moderate 
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%��� , �;�iii;j;;;�;;;;;:;:;;:=-;:::::�:;:=::-r.;,;;;��;;;;; •• ;;;;;;;� ••• ;;;;;; Fungus asseciated with Scale Insects on Orange 'J1rees I and Oleanders, and what Causes it. How to destroy the 

Fungus. Contalned in SCIENTIFIC . AMEHICA X Srp
PJ,R"lE�T, Xo. �f)l. Price 10 cents. '1'0 be had at this 
office and from all newsdealers. -----

THE BIGGEST THING UUT I!��:rr..::.'k ! • 

(new) E. NASON & CO., III Nassau St., New York 
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. ROSE OIL OR OTTO OF ROSES _ 
RUBl3ERSTEP 

By C. /}. W. 'Lock. A very comprehensive pa�er. WHEAT
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BY Souroos of oUof rose. rfhe otto-yielding roses. H Istory.l . . . -

Chemi cal composition. Where the rose Ilardens are 10- H. Mcge· � ourlcs. � s.tudy of the anatom�cal stru<:tl;l.re 
cated. Method of cultivation. Manner of extracting and cJ:1emlCal90mposItlOn of thewhef!-t gram, descrIbmg 
the otto. Adulterations. Value of the exports. Con- the mICroscopICal �tructure and constltuen�s of the en
tained in SCIE�TIFIC AMF.RICA� SUPPLE" ENT, �o. I Vel�lPes of the graIn; the envelopes and tISSUt:S of the 
�rgewrJ�1e:�. 

cents. To behadatthisoffice and from i fr:b�g
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E P·DAGON SCHOOL DE ing •• howing a magni1led section of a grain of wbeat. TH fU"1 �_ AN D ��_ SK �0�J:aihe41n SCH�.:\TIFIC AMEHICAN S�PPLEMENT, No. 

GARRETSON'S EXTENSION ;l;:�wrJ��Iei�. 
cents. To be had at thls office and from 

-> TABLE SLlDE·� 
MANF'C BY 

BUFFALO HARDWARE 
SWAN 5T. BUFFALO N.Y. 

ILLUSTD EDliORIAL SEPTI7.IBBI 

SENSITIVE PLATES. BY J. H. FOR 
rest. rl'o make gelatine dry plates. the substratum. and 
the emulsion; how to wash the emulsion; coating and 
f{i����af�� �il\�
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AMEltIC.\'y SUPPLEMENT. �o. 27:l. Price 10 cents. '1'0 
be had at this office and from all newsdealers. 

SHAPINC MACHINES. 
Six in. stroke,with counter shaft and chuck, price $13;,). BOYJ.'!i'l'OJ.'!i & PLU,U,UER, Worce.ter, Ma ••• 

SUPPLEE 
ENCINE. 

Improved plain Slide Valve. 
Simple in construction, dura
ble and economical. Manu
factured by 
Supplee !Steam Engine Co., 

COIUDlbia, Pa. 

THE INSANE AT GHEEL.-ABSl'RACT 
of a paper by Dr. W . .T. }lorton, on the Town of Gheel, 
Belgium, and its Insane, treating of : The Administra
tion of the affairs of the Insane. The N Qurriciers and 
��l�

t
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Contained in SCI EXTIFIC AMEltlCAN SUPPLE;"\TENT, 
N O. � 11. Price 10 cents. To be had at this office and 
from all newsdealers. 

FITCHBURG ACOUSTIC TEL CQ 
FITCHBU R G MA 5 5 

��1�r��NbSEND FOR NEW CI RCULAR 

"'IL��loIl 
- ---- �----

��-----

c. J. GODFREY & SON, 
UNION CITY, CONN., Manufacturers of Metallic Shells, Ferrules. Cups, Blanks, 

and anyand all kinds of small press and stamped work in 
�rle�Ver��s:f�i�{ie�Hh�se7� a�anot��a;r.gorit:�d'�s� 
Also Pocket .\1 atch Safes of various styles. are speCialties. 
All kinds of notions, small wares. or novelties in the 
above line made to order. Work finished plain or 
nickel plated as desired. Correspondence solicited and 
estimates furnished. 

�� C�R\l(' &tMla��:� 
STEEL WIRE OF� O£SCRIPTION �B 
234 W.Z9.ST. EVER &STEflSPRINGs. NrnYORKGlTY 

T�E 
Hancock Inspirator, 

THE BEST BOILER FEEDER KNOWN. 
Over 22,000 in use on Locomotive, sta· 
tionary, Marine, and Portable Boilers. 

RECENT STlJDIES AMONG TIlE STARS. THE HANCOCK INSPIRATOR CO., 
A�,S��y �;ic1n�
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'1'.11"'."'0" Machinistll, Carpenters. Amateurs. Jewellers, Model 
Makers,Blacksmiths, etc. Send/or Catalogue, and .o;tnte what kind I term", 
of Tools you require. 6O'lT:�l:A:.,&pr.1!��-?p�fB�.PB. We send, free of charge. on application, a uamphle1 

___________ . _ ______ � ____ I containing further information about Patents, and how 
CONSTITUTIONAl, DISEASES. - BY to procure them; directions concerning Labels, Copy· 
D. B. St. John Roosa, M.D_ An interesting paper in right.s, Designs, Patents. Appeals, Reissues, Infringe-
��i��i�fs:�!��XC��t���
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S(��\�]:I: mentE, Assignmcn ts, Rejecteo Cases, Hints on the SaJe 
CAN SUPPLKl\n�xT. No. 2:a�. Price 10 cents. Tobehad of Patents, etc. 
at this office and from aU newsdealers. 

-------- ---- ------- - Foreiyn Pat.vt S.-We also send,jree Qf charge, a 
-W ANTED, Synopsis 01 Foreigl; Patent Laws, showing the costand to�:;: }q�Ji·Ji·l[J
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r���v���p�:: method of securing patents in an the prinCipal coun· 
and economical in use o� steam. Also, Scales for Rail� tries of the world. American inventors should bear in 
rOl�Jie�kr?f:C°16�N'i;��iVO�h�78, tc;:'�Ve;��, :lid. mind that. as a general rule, any invention that is valu-

-- - --- � able to the patentee, in thiE country is worth equally as 
THE TELECTROSCOPE.-BY M. SEN- mnch in England and some other foreign countries. 
����Of �:�c;b���t��n1�:d!d��cf��Yrto

bidV�:��!: Five patents-embracing Canadian, English, German, 
th�ough a �ele�vap�Jc �ire, p�ctl�res t�ken (on ,th� p]�te I French, and Belgian-wi11 secure to an inventor the ex
of a camera. ContaIned l,n S( IENTIFIC A)'ILRIC A� S{ I> 

I clusjve onopoly tc his discovery among about ONE PLEMEXT, No. �,. a. PrIce 10 cents. To be had at thIS m 
ottice and from all newsdealers. HUNDRED AND FIFTY MILLIONS of the most intcIligent 

RAPID BREATHING AS A PAIN OB- I peoplt· in tbe world. The facilities of business and 
tunder in Surgery Obstetrics, and the General Practice steam commUnJCatlOn are such that patents ca� be ob .. 
of )Iedicine and Dentistry.-By Dr. W. G. A. Bonwill., tained abroad by o"r citizens almost as easlly a" at 
8'¥'1�

i
ljf�je

n1�(;;':�1�:"¥�'�����C:t'h,s;;�Ji����Tfr';;�" home. The expense to apply for an English patent is 
all ne'W8deale�s. _ ___ _____ _� __ : $75; OCl'man, $100; French, $100; Belgian, $100; Cana-

, dian, $50. I Copies of Patents.-Persons desiring any patent 
issued from 18:36 to November 20. 1866, can be supplied 
with official copies at rea&Jnable cost. the price de
pendinp: upon the extent of drawings and length of 
speCifications. 

Any patent issued since November 20, 1866. at which 
time the Patent Office commenced printing the draw
ings and specifications, may be had by remitting to 
this office 25 cents. 

A copy of the claime of any patent issued since 1836 
wili be furnished for 25 cents. 

THE GUENON 
-MILK MIRROR -THE When ordering copies, plea<;:e to remit for the same 

as above. and state name of patentee, title of inven· 
tion, and date of patent. �i�
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SCIF:XTIFIC AME!{ICAN SlTPPLI<:MENT. No. �75. Price 
10 cents. To be had at this office and from all news
dealers. 

A pampblet. containing full directions for obtaining 
United States patents, sent free_ A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engraving8 and tables important to every pat
entee 2nd mechanic', and is a usefnl handbook of refer4 
ence.for everyhody. Price 25 cents, mailed free. ingaccount of the results that have been obtained from' F .<\CTORY FOR SAI.E , In Willou ghby Street, a close study of the solar system in recent years. The Brooklyn, N. Y .. with Engines. BOilers, and Shaft-
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the surface Of the stars. Sun spots and mJ.gnetic dis� iD
W 

fronting on three street� Address I $ 7 7 7 a Year and expenses to agents. Outfit free. 

Address 
MUNN & CO., 
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. S. P. PRENTICE, Prentice Stores, Brooklyn, N. Y. Address P. O. VICKERY, Augusta. Me 
and their destruction. Contained in SCIEXTIFIC AMEHI- I 
C.A" SUPI'LJ<:M""T, No. �73. Price 10 centa. To be I "r:"II '" �V.& ..... ,...,.. "'II:::» c:::t Steam and Hand Power. CLEM & MORSE. 411 & 413 
had at this office and from all newsdealers. I .&:.1 ..... .&:.1 � .a.- ........ � �, Cherry St., Phila., Pa., and 108 Liberty St., New York. 
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