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PATENT FOR SALE. 
Right for Hill's Lock Letter Press, illustrated In this 
paper, Aug. 23. Rare opportuulty for a Dlachlne Shop 
specialty of re�()fr"};eHILL. C.Er Columbus, Geo� 
FURNITURE FACTORY for sale. Located lit Richmond, Va. Apply to GARRET F. W A'l'SON, 

P. O. Box 2S5, ltIclll;uoud, Va. 

PHOSPHOR-BRONZE 
� BEARINIs, 

� PUMP-RODS, 
� AND 

�>1,hk�- � SPRING WIRE, M;-- () (l�, Apply to 
THE PHOSPHOR-BRONZE SMELTING CO., Limited. 

2008 Washington Ave., Philadelphia, Pa. 

Mill Stones and Corll Mills. 
We make BurrMillstones Portable Mills. Smut Ma

chines, Packers, Mill Picks, Water Wheels, PUlleYS, and Gearing, specially adapted to Flour MillS. Bend for catalogue. 
J. T. NOYE & SON, Buffalo, N. Y. 
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Park Bcnjamin'£ Scientific EXDcrt omcc, MACHINISTS' TOOLS� THE TANITE co., 

a'f'PAItK'ROW NEWYOItK. '. NEW,A.NDIMPRQ;VEDPA1".rERNS, . STROUDSBURG, PA. 
E�PERT TEST'lMONY'IN LAW ·SUITS. SendfornewUlustrated catal<:>glI,e. EMERY WHEELS ;A,ND CRINDERS. Lathes, Planers,: Drills, &0. . LONDON-9 st. Andrews st., HoThorn Vladuct.E.C. 

ICE AT $1.00 PER TON. 
ThePICTET ARTIFICIAL ICE CO., I 

Room 61, Col\I and �'jl!!c1i��, P OBox 3083, N. Y. 

Py:romete:rs. ���ns�h�iilnlla�t
e
�pe�� Boller Flues

t
Swerheated Steam, Oil stills, etc. RENR • BULKLEY. SOlr4rl��:J'��'f.)¥. Y. 

BOGARDU�' PATENT UNIVERRAL ECOEN
TRIC MILLS-For grinding Bones, Ores Sand oM· 

Crucibles, Fire Clay, Guanos, 011 Cake, Feed, Corn, Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica. etc., and whatever canno'[j be grouna by other mills. Also for Points, _ Print.ers' Inks, Paste Blacking). etc. 
JOHN W. THOMSON, successor t'lJAMES B017Alt
DUS. corner of White and Elm Sts .• New York. 

J. LLOYD OA IGO, 

NEW HAVEN' lllAN VJI'AC·.·VRING CO., 
LIVERPOOL� The Temple, Dale St. 

, . �ew lIav_. eODD. 

HIs· More awt POints, 
Boos More and Better Work, 

TakBl Less Power, 
� any Hammer ill the World. 

BRADLBY &; COlll'ANY, 
SYRACUSE,N.Y. 

Rare Chance to Advertise. 
Next to the ScIENTIFIC AMERICAN, the SCIENTIFIO 

AMERICAN SI;PPLE>IEXT has the largest circulation of 
any newspaper devoted to science and the mechanical 
industries published in this country. The publishers 
have now decided to admit a few advertisements to the 
columns of the SUPPLEMENT at very low rates. 

Contractors, dealers in Roilroad Supplies; Bridge 
BUilders, Engine and Pump Manufacturers, Agricultural 
Implement Makers, and those engaged in all kinds of 
engineering enterprises, will find the SCIENTIFIC AMERI
CAN SUPPLEMENT specially adapted for advertising 
their business. Terms 25 cents a line each Insertion. 

For further particulars, address 
MUNN & CO., 

PUblishers ScIENTIFIC AMERHJAN, 
a, Park Row, New York. 

ROCK DRILLING MACHINES 
A NO 

AIR COMPRESSORS, 
MANUFACTURED BY BURlEIGHROCKORILl CO. 
SEND FOR PAMPHLET. FITCHBURG ""'ASS. 

SPARE THE CROTON AND SAVE THE COlST. 

Driven or Tube Wells 

A SHOR1' BIOGRAPHY OF THE MEN
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��'::%flbMg{;'�:'f�gn�� �g1f:e

c
�ci�;:r��\)��7to rl,� general reader. The fish here treated of Is known under 

rJJ�t����;��a���e��¥ t6'Jf;°lo�t?i;:no�lls�IM·{;"'tl 
yields, but al80 as a fO

,
od. betng used as such in either 8. 

fresh or sllited state, or In oU under the name of ' 'sha
dines." 'l'he habits of the tlsh are somewhat anomalous, and very little has hitherto been known or wrttten about 
them. Contal):led In SOIENTIFIC AMERICAN SUPPLE_ 
MENT, 194. Price 10 cents. To be had at this office, and 
from all newsdealers. 

healthful of outdoor' sports. It au�_ 

1\WR8ID FEAR AS A SYMPTOM OF I ������������ 
Nervous Disease. By GEORGE M. BEARD, M. n· 1 HAR TFO RD A 

GOOD PLAN. Comblnln�.nd oper.tlngm.nlordersln 
ODe vast sum has every adva ntage of greate8tc�italJwith 
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l
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&COLUMBIA BIC'l'CLE. 

� ffi��c!l'�(M�:��is f::go�� 

'

!Dents three-fold the locomotive power 
¥�r "fl �ig:,n�iJafo�e, ��Wg �'i:tg�a:� 
and full information. 

THE POPE M'F'G CO., 189 Summer Street, Boston, Mass. 
Morbid fears the result of functional diseases of the 
f:r��de;:ett:ecsr���rb�dt�:ar�orn:p��m�Otflii:::�: 

' STE A M B 0 I L E R rather than disease tbemselves;, t�e Varieties of mor-I 
bid fear associated with brain ex naustion; a.traphobla, Qr fear of lightning; agoraphobia, or fear of pla<'es ; I topophobla, the fear of open spaces; anthropo-

I & I ��o,{'o�h�1{��roi'�":���Y���l�:�e �\fa"tJig:hiigi��; : nspeotion nsuranoe 
fear of disease ; pantophobia, or fea.rot every thing i I 
phobophobia, or fear of fears; mysophobia, or fear OT I COM PAN' Y �'i.'i�g�ifg;::;�of1�:r��J'fi'0�St��;

c
�h��.rE��e��� • 

Contained In 1:lCIENTIFlC AMERICAN SUPPLEMENT,194. 
Price 10 cents. �'obe had at this Office, IIlld'fromail newsdealers. 

BI!�!'S' 
LIQUID PAINTS 

are the purest. finest, richest, and most durable Paints ever made for structural purposes. 
ca�e
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W, B. FRANKLIN,V. Preglt. J, M. ALLEN, Preslt. 

J, B. PIERCE, Seely. 

BRADFORD MILL CO. 
Successors toJas. Bradford & Co., 

MANUll'ACTUlllm.8 oj' 
French :Buhr Millstones, 
Portable Corn & Flour Mills. 

Sm)lt Machines, etc. 
Also, ���::!J. ti1r�fshi<;�� and 

Office � Factory, 168 W. 2d St. 
CINCINNATI, O. 

J. R. Stewart, Fru.,W. R.Dunlap,See. 
SENT ON APPLICATION. 

expl anaUous how all can succeed In stock dealings, 
mailed free. LA WHENCE &; CO., 55 Exchange Place, New York. 

B
ARNES' JfOOT POWER MA

CHINERY. 

�)1�1�'i,rsMai:�!��d y.,a�e.,..:s 
13 Different machines with which 

in miscellaneous work can compete as to QUALITY AND ru:J:; wI!pso"t"l:af�:r�f �:g;J:�: 
MACHINES SENT ON TRIAL. 

Say where you read this and send 
for catalogue and prices. 

W.F. & JOHN BARNES, 
Rockford, Winnebago Co., ill. 

WOOd-Working Machinery, 

THE DRIVEN WELL. 
��ii: �g �,,<m�}! �:J1��

e
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American Driven Well Patent, leased by the year to responsible parties, by 
WM. D. ANDREWS &. BRO., 

�ali BROADWAY, NEW YORK. 

THE TREATMENT OF IRON TO PRE-
VENT CORROSION. By Prof. Bartr. An interesting 
paJl!lr detailing the theory and practice of oxidlztng the 
�'!���s�fnlr�n.}'le�:i't�r'i� ':'�f:J�r�t�c�t;;ag:,i�J'J� 
scribed, Is fustlY considered one of the most valuable 
discoveries of the age. Contained In SCIENTIFIC AMER

Snch as Woodworth Planing, Tonguing, and GrOOving ICAN'SUPPLEMENT, Nos. 1'4 and 1 'f�. '1'0 be had at. 
Machines, Daniel's Planers, Richardson's Patent Im- this office, and from all newsdealers. Price 10 cents each. 
Weo_S�� ·t�nch�ne�

aF5��t��n �CP�l�i��te����%\��s.':�a or 20 cents for the two. . 
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A. & F. BROWN, 57-61 Lewis Street, New York. 
CA VEA'.'S, COPYRIGHTS, 'J'RADE 

re':i'�es 4�hsixteen newest shades for dwellings sent 
P"" �e are sole mannfacturers of gen'llll!ne 

Asbestos Roofing, Boiler Coverings, 
Steam PaekiogtSheathiogs, Fire-Proof (1oatiogs,&e. 

BOILER COVERI-NCS. 
MARKS, E'.l·C. 

Messrs. Munn &, Co., in connection with the publica
ti3n of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. SEND FOR DESCRIPTIVE PRICE LIST. H. W. JOHNS �'F'G CO., 87l!1AIDEN LANE,N. Y. jGOl:LD'S H£ND AND POWER PUMPS 

should be used by every household, factory, railroad, steamboat, or mine, and will give 
- _ ':��S·�M�t�?n·llfu��ra1feadk���:fc;:��:l����rB�:� 

. �Rt'¥:.r�������·l?m
b
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Factory,' Seneca Falls, N. Y. Warehouse, 15 Park PI., N.Y. fTInquAirejor Go11MB' Pumps. 
THE 

&cientific American, Export Edition. 
PUBLISHED MONTHLY. 

The Scientific American, Export Edition, is 8. largeand spJendid periodical, issued once a month forming a complete and interesting monthly record of all Progress in Science and the Useful Arts throughout the World. Each number contains about one hundred 
hH:�Vo�i'���E:ffl�ref�����1e��I��ttg,;���.,..�e'a� : 
issues of THE SCIENTIFIC AMERICAN, with itssplelldia 
engravings and valuable infol"mation. Every number has from seventy-five to one hundred new engravings, showing the most recent improvements and advances In Science and the Industrial Arts. (2.) PrIces Current, Commercial, Trade,· and Manufacturing Announcements of Leadmg Houses. In con
nection with these Announcements many of the Prlncl-
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Best Tmerican-made Goods, always under the eye ot !�� f;�;�t'.:.�e�:er, constantlytnfiuencl\ll( his preferences 
Tile Scientific Amel'ican, Ex/:ort Edition. hali! 

�p�ftftlel':.��a&��er�c'&�\e�� � ��ih�R��: 
It is regularly received and tiled for public ex
amination by nearly all U. S. Consuls. Go into almost any American Consulate tn any quarter of 
t�
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CAN. Forehm Merchants, Buyers of Goods, Iilld 
others are a1ways referred by the Consular Officials to the p'ages of this Journal, as containing the most re
cent announcements of tne best reliable American 
Goods and Manufactures. THE SCIENTIFIC A"EHICAN is also on file In the Principal Cafes. Club Rooms, and 
Exchanges. Among the regular subscribers for THE SCIENTIFIC AMERlCAN, Export Edition, are leading 
fgr��lW��k�����i::n!��ii�1fu�\�fs3,' �nncfigte:�:'£�:t 
nent iufiuentlal persons. Regular files of this 
�¥';H'{�H��g, ����\�� �d 8.J��\�s.r.fe'.:'�f� lli!,e�� 
of New-York. No. export publication sent from the United States reaches so many readers as THE SCIENTIlI'IC AMERICAN, 
����������io/�i"p��tYo��::i°:;:FJg�o�h�a��lg;; 
the Rublic. Its pages are so arranged as to permit the pub-
!ff: ir�Y:� V:J���tY'��:e�i!

a
�feAi��A�:�8G'::1� nn� ll'lannfactul'eSt witli EnJ.ravings, which are nlwny.s attl'Rcnv'e to forelgn_pllrchRscrM. THE SCIENTIFIC AMERICAN,Export Edition, already 

enjoys the advertising patronage of' many of the 
Great Manufactnring_Establlshments ot this Conntry, who find it to be an UNRIVALED MEDIUM FOR SE
CURING 'NEW ORDERS AND EXTENDING TRADE. 

If you wish to Increase Y'OUI" bUMlness, try a handsome advertisement for one year'jg0ntinuOUSIY, i� 
isfoE 

aS
CI:a�T}��OaAf�rn��:;' ::ft"rta e�l�i q�:A

e
:r page, '175; one-eighth page. $100. fi.M-yearlY rates In 

.l���lis�e';f';;':�:t �h°J'��o�i each month. 
Single numbers of THE SCIJ!lNTIFlC AMERICAN, Exp<>rt 

Edition, 50 cents To be had at this office and at au the 
���J���'i:au����F\1[i��t.t� Dollars a j/ea,,; sent, 

MUNN & CO., PuBLISHERS, 

S'lPABKRow,NEWYOR1[. 

WITH TOE "AIR SPACE"- IMPROVE.-E�TS. 

THE CHALMERS.SPENCE CO .. Foot E. 9th St .. New York • .  Sole '*nersof theAir Space Patents. 

PORTER MANUF'O CO. 
T h e  New 

Economizer, 
��t��lAf;' 

with Re
Flue in use. 

clr-

Lathes, Planers, Shapers 
Drills, Bolt and Gear Cutters. Milling Machines. Special Machinery. E. GOULD & EBERHARDT, Newark, N. J. 

IMPORTANT FOR ALL CORPORAnONS AND 
MANF'G ',CONCERNS. - Bum·I"IiI Watcll· 
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different stations of his beat. Send for circular. 
J. E. BUERK, P. O. Box 979, Boston, Mass. Beware of buying infringing Detectors. 

ORGAN BEATTY PIANO 
is EWUSGAN8 isstops, a Bet Golden 'l'ongue Reeds!.

&' (Jet's, i 
:Knee Swells, Walnut Case, :warnt'd G yeafB, Stool di: .Hook $OS. 
New Pianos, •• 43 to $.eGG. war Newspaperse-llt Free. 

Addreoa Daniel f. Seatty. Washington, New Jersey. 

W A'fCHMAN'S IMPROVED TIME DE· 
tect01' with Safety Lock Attachment. Send for circular to E. iMHAUSl!lR, 212 Broadway, P. O. Box 2876, New 
York. Beware of buying infringing detectors. 

PariS,' • • 1878 

AUBtra.lia,1877 

Phila" • •  1876 

Santiago, 1875 

Vienna, • 1873 

J. A. FA¥ &, CO'S 
WOOD WORKING MACHINERY 

Was awarded at the Pa,is Exposition over all compel
itors THE GOLD MEDAL OFH�:NOB. .Also hlgl1-
est award at Phila.t San tiago, Australl�, and Vlen na. It IS 

or1!���:�:W::k,':!::t���
n
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n, 

Economize.lulUber, and In�rea8e8 proll��!: <:fc t
��:':li::i��t

and-

Railroad Furniture, and Agricultural Implement-Shops, ltlaninO'Mills etc., equipped-at short notice, and the lowest cash prices. Send for Circulars. 
J. A. FAY & CO., Cincinnati, Ohio, U. S. A. 

Leffel Water Wheels, 
With recent improvements. 

Prices Greatl)" Redueed. 
8000 in successful operation. 

I'INE NEW l'.I.l41'!L1'1' 10111879 
Sent fr�e to those intere:sted. 

James Lefi'eU Co" 
Springfield, O. 

lIO Liberty St., N, Y. City. 

WM. A. HARRIS. 
PROVIDENCE, It. I. (PARK STREET), Six minutes walk West from station. 

Original and Only builder of the 
HARRIS-CORLISS ENGINE 

With Harris' Patented Improvements, . from 10 to 1,000 H. P. 

PEBFECT 

NEWSPAPER FILE 

KUNN & 00., 
PUblishers SCIENTDl'IO AMERICAN 

DEAN'S STEAM PUMP, 
Mannfactured· by 

DEAN BROS., INDIANAPOLIS, IND. 
Boller Feeders, Fire Pumps, Water Works, and Pumping Ma

chinery for all purposes. SlOnd for catalogue. 

© 1879 SCIENTIFIC AMERICAN, INC 

In this line of business they-have had OVER THIRTY 
YEARS' EXPIDtmNOE, and now have unequfded facilities 
101" the preparation of Patent Drawings, Specifications, 
and tbe prosecution of Applications for'Patents in. the 
United,States, Canadl!, and Foreigtl. Countries. Messrs. 
Munn & Co. also attend to 'the prepru.!ltion of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and ReportS on Infringements 
of Patents. All busiuess intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing frirther information about Patents lind how 
to procure them; directions concerning 'frade Marks, 
Copyrights. Designs, Patents, Appeals. Reismes, "In. 
fringements, Assiguments, - Rejected Cases, Hints OD 
the Sale of Patents, et�. 

Fm'eif'" Patents.-We also send,free if charge, f, 
Synopsis of Foreigu l'atent Laws, showing the cost and 
method of securing patent:; W. aU tbe principal coun
tries of the world. American inventoril should bear in 
mind that, as a general rule, any invellti()n that is valu
able to the patentee in this co,lU1try is worth equally as 
much in England and 8Ome''Other foreign countries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex
clusive monopoly to his discovery among about ONE 
HUNDRED AND FIFTY lIIILLIONS of the most intelligent 
people in the world. The facilities of business and 
steam communication are such that paten�s can be ob
lained, abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
'$75; German, $100; French, $100; Belgian, $100; Cana
dian,$50. 

Copies of Patents.-Persons desiring any patent 
i8med from 1836 to November 26. 18b'l, can be supplied 
with official copies at reasonable cost, the price de
pending upon the extent of drawings and length 01 
specifications. 

Any patent issued since November 27, 1867, at which 
time the Patent Office commel1ced printing the draw
ings and specifications, may be had by remitting to 
this office $1. ' 

A copy' of the Claims of any patent issued since 1836 
wili be furnished for $1. ' " ... 

When ordering copies, please to remit fo� the saine 
as above, and state name of patimtee, title of inven
tion, and date of patent. 

A pamphlet, containing fuH dire.cUons for obtaining 
United States patents @ent free. A handsomely bound 
Reference. Book. gilt edges, contains 140 pages and 
many. engravings and tables important to every pat
ent66 and mechanic, and is a useful hand book of refer
ence for everybOdy. '-Price 25 cents, mailed free. 

AddJ;ess 
JroNN & CO� 

Publishers SCIENTIFIC AMERICAN, 
a, Park Row, New York. 

BRANOH OFF'I081-00T"Ml' of F and '1th Streets. 
Wa.sh.ington, D. o. 
�E "ScientifiC American" is printed with CRAS. 
.L ENEU JOHNSON & CO.'S INK. TenthandLom. 
hard Sts., Philadelphia, and 50 Gold St., New York. 
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