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Inside P�1ire, encl •. insert ic:tn - - - ,. 5 cellt� n line. Back Page, each tnsertio n  ••• $1.00 a line. (About eignt words to a line.) 
Engra1}ingamayhead advertisement8 at the 8ame r·ate 

per ltne, by meaaurement, as the letter press. Adver
tisement8 must be received at puhlication office as early 
as Thur8day morning to appear in next is8ue. 

The Best, the Chea, pest. 
GENUINE WALTHAM WATCHES 

IN SOLID GOLD AND SILVER CASES ONLY. 

No Brass, Nickel, or Plated Gases are ever Sold by Us. 

PRICES GREATLY REDUCED. 
Silver Key Winders, $9.90....... former price, $13.00 
Silver Stem Winders, $13.7 0 ........... former price, 18.00 
Gold Key Winders as low as.. .. .. .. .. .... .. .... .. .... 38.00 
Gold Stem Winders as low as ..................... . ... 50.00 

Write fCY/' our PRICE LIST, which describes all the 
various grades and sizes, with prices oj each, and explains 
our plan of sending Si1l{lie Watches without risk to any part 
of the country, n.. matter how remote. 

Address 

Howard & 00., 
264 IJTH A v., NEW YORK. 

We send the Price List free of postage to all who 
write for it, except to those who want to act as agents 
or those who ask for discounts. We have no agents. 
and make no discounts whatever. 
-��� - .-��.�������� 

BOIT,ER I'REI'lSES, 
STILES & PAR KER PRESS CO., Middletown, Conn. 

ATTENTION 
Is called to the 

KAPLAN SA1'CHEL DESK, 

j'citutific �tUtritllU. 

BOILER COVERINCS. 
WI'I'H THE " AIR SPACE" IMPRO"EME�TS. 

THE CIlAhWERS.!SJ'ENCE CO .. Foot E. 9tb St •• New Y (Irk. Sole owners of the Air Space Patents. 

FIRE INSURANCE EXCI,USIVEI,Y. 
PAID Up CAPITAL ...................... $1.4al-!.007.7S NET SURPLUS, DEC. 31, 1876..... ....... a30.0IJ6.S6 
CASH ASSETS IN U. S. JAN. 1, 1878.... 427.8S1. 2l-! 
NET ASSETS IN U. S.JAN.l, 1878...... 220,000.00 

TRUSTEES IN NEW YORK: 
LOUIS DE COMEAU, ESQ., of De Rham & Co. 
8M it ii�M�ffffi: ��Q.��?R���1��j'ia��gfs & Co. 

JULIEN I,E CESNE , Resident Secretary. 
T. J. TEMPLE, Ma nager for tIle Middle States. 

WESTERN UNION RUILDING,N. Y. 

DEAN BROTHERS, 
INDIANAPOLIS, IND., 

Manufacturers of 

Dean Steam Pumps 
Boilel' Feedel's an.l PUIDP. . iug MacliinCl'Y for all 

purposes. 
����- -����-

� RARE OPPORTUNITY. � 
The proprietor, advanced in years and rlesirous of 

retiring from active control of business. Wt,:JI<1 sell at a 
bar}Jain, or convert Into a joint stock company and retain 
an lnterest himself, a }�oundry and Machine Shops, with 
aU their machinery and fixtures complete, and now 
crowded with custom work, having cost upwards of S ixty 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W. D, FRANKLIN,V, Pres't, J, M, ALLEN, Pres't, 

J, B, PIERCE, Sec'y, 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

fINE NEW I'AMI'llLEl' FOlllS77 
Sent free to those in 

James Leffel 8; Co J 

Springfield. O. 
110 Liberty St., N. Y. City. 

,{XTOO[)IVORTH SUR�'ACE PLANERS, $W..'i. Planers 
", and Matchers, $350. S. C. HILLS, 78 Chambers 

Street. New York. 

Holly's Improved Water Works, 
Direct Pumping Plan. Combines, with other advan
tages, over older systems, the following: 1. Secures by 
variable pressure a more reliable water supply for all 
purposes, 2. Less CORt for constructlOn. a. Iless cost 

.����--.---. -- ---.-��---- --�--

THE T ANITE CO .. 
STROUDSBURG, FA. 

' 

EMERY WHEELS AND CRIND.ERS. 
I,ONDON-9 St. Andrews st., Holborn Viaduct, E. C. Ll VERPOOL-42 '1 'he 'I'emple, Dale �t. 
GEO.l'LACE, 1�1 Chambers St., l'>ew York Agent. 

ROCK DRILLING MACHINES 
A NO 

AIR COMPRESSORS, 
MANUFACTUREDBY BURLEICHRoCKDRIll CO. 
SEND FOR PAMPHLET. FITCHBURG MASS. 

SHAFTING PULLEYS,HANGERS,etc. 
a speCialty. Sendfor Price Listto 

A .  & F .  BROWN, 57-{)1 Lewis Street, New York. 

SPARE THE CROTON AND SAVE THE COST. 

Driven or Tube Wells 

BOGARDDH' PA'fEN'f UNIVERHAL ECCEN
_ TRIC MII.LR-For grinding Bones, Ores, Sand Old 

CrUCibles, F'ire Clay, Guanos, Oil Cake, }l'eed, Corn, 
Corn and Cob, rrobacco, SnUff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground by other mills. 
Also for Paints, Printers' Inks, Paste Blacking). etc. 
JOHN W. THOMSON, successor to JAMES BO<lAR
DUS, corner of White and Elm Sts., New York. 

!SHEP A ltD'S CELEBltA'l'ED 
*�O Screw Cutting Foot Lathe, 
Foot and Power Lathes, Drill Presses, 
Scrolls, Circular and Band Saws, Saw 
Attachments, Chucks, Mandrels, Twist 
Drills, Dogs, Calipers, etc. Send for 
catalogue of outfits for amateurs or 
artisans. represented by engravings on page 323 of this number, 

and correspondence solicited for the purchase of rights 
or privilege to manufacture on royalty. Address the 
8�����;;:h�o3�.

KAPLAN, No. 24 West Fourth Street, 
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IJyons, Clinton, Muscatine, and on many of the boats. 
For particulars, address the proprietor at Clinton. Iowa. 

A. P. HOSFOltD. 
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fords the best fire protection in the world. 6. Largely 
reduces insurance risks and premiums. 7. Dispenses r"., 
with fire engines, in whole or in part. 8. Reduces fire 
department exoenses. }'or information by descriptive 
pamff6'i:t,'¥ �1e

�u�1.8�(iH'i'lsJ�e
(jQ., Lockport, N. Y. 

H. I,. I"HEPARD & CO • •  
331, 333,335, & 337  West Front Street, 

Cincinnati, O llio. 

NATIONAL BOLT&PIPE MA'CHINERY CO, 
MFRSOfHAND &POW£R BOLT e PIP[ CUTTER/.BOLT 
P(llNTERS, BOLT MEADERS, HOT 8: COLD PRESSED NUT MACHIN-
ERY, TAPS & OIE�, &c SEND FOR CIR. CLEV(lAND, O. l' M�WATSON rUMP,rORARrr""4 fUMFING;rtsTONROO PLUNGER&Y/ElL 

I IN CIRECT LINE SjAN,o�DEEPWEll "-'"' FOR SALE CHEAP, 
BAXTER ENGINE FOR SALE. EXPRESSaRIFLE . A second-hand lo--horse power engine, with 15-hof8e 'St lOt 

�OOJ(Il-IESWATSON �ESIMrlE.EfFlCIE�� l60S.SJfr:fSt 

power boiler;ingood c,!�dition. W!ll,be �old cheap. No. 577 bore. Weighs about 8 lbs. English sole leather ee as Ings I HOTO-E;SUlt� VINh CO., case with tools complete. A splendid weapon for deer , _��������� ___ 6_7�1_'_a_ l'_k�I'_I_a_c_c_, _N_' .�Y_._ and bear shooting. Built by E. 31. Riley & Co., London. 

The G 0 Pia M h· A 
Address HODGKINS & HAIGH, ��I�� lfrt

����al�� ;r;���ih�rt�'i.ign�:�l;:'�g'J��,;'b�lffy� e rge ce ac mary gency 298 Bromlway, New York. An invaluable substitute for forgings or cast-iron re-
M acl,inel'Y of Every nesl'riptioll. BRA D FO H D MIL JJ (JO. ����'.;.�:t:'s�'i.:�7.1��

t
J��rol�·J�.�M'Ei��;r�

las"t��fIW;;:,ll��: 121 Chambers and 1 03 Reade Streets, New York. SUccfJssorstoJas.Bradford&Co., 

ESTABLISHED 1844. 
JOSEPH c. TODD, 
ENGINElm. and �IArTnNIRT. Ii'lax, Hemp, Jute, Rope, 
Oakum and Bagging Machinery, Steam Engines, BOilers. 
etc. I also manufacture Baxter's New Portable Engine 
of 1877. Can be S(�n in operation at my store. A one 
horse-power portable engine) complete, $125; two horse
power, $225; two and a haIr horse-power, $250; three 
horse-power, $275. Manufactured exclusively by 

J. C. 'I'ODD, 
10 Barclay St •• New York, or Patersnll, N. J. 

RUFFNER & J)U�N, Patentees 
and Sole Manufacturers of the Excelsior Steel Tube 
Cleaners. Price $1.UOper inch. Send for circular. SCHUYLKILL �'ALLS, PHILA., PA. 

'Mill Stones and Corn Mills. 
We make BUrr Millstones, Portable Mills, F\mut Ma. 

chineR, Packers, Mill Picks, Water WheeJs, Puneys, and 
Uearing. specially adapted to b'lour Mills. Send for 
catalogue . 

.T. T. NOYE & !SON. Buffalo, N. Y. 

Pond's Tools, 
En::.lne Lathes, Plan"r .. , Drills, &c. 

DAVID W. POND, Worcester, Mass. 
-- -

BI!�!'S' 
Liquid Paints, Roofing, Boiler Coverings, 
Steam Packing, Sheathings, Fire Proof Coatings. 

Cemen�s &c. SRND FOR nE8CRIPTIVl<� PlUCK LIST. 
H. W. JOHNS M' F'e CO. 87 MAIDEK l�NEJ N.Y. 

IMPORTANT FOR ALL CORPORATIONS AND 
MAN�"G CONCERNS. - nue,·I,',. 'Valch· 

ulan's 'rime Detector capable of accurately con
trolling the motion of a watchman or patrolman at the 
ditIerent stations of his beat. Send for clrcular. 
.T. E. IHJERK, 1'. O. Box 979, Boston, Ma�s. 

Beware of buying infringing Detectors. 
������ 

To Capitalists and Mannfacturers. 
Forty thousand dollars ($W,OOO) will purchase control

ling interest in the stock of one of the largest and most 
prm�perous manufacturing establishments in OntariO. 
}'ireproof Safes, Wood and Iron Working Machines. 
Machinery nearly new. Established reputation and good bUSIness connection. CapaCity, $300.00:.1 per year. 
Address MANU}'ACTUREH, P. O. Box 89, Hamilton, Onto 

"The 1876 Injector." 
Simple, 
valves. 

Durable, and Reliable. Requires no special 
Send for illustrated circular. 

WllI. !SELLERS & CO., PI,ila. 

J. LLOYD HAIGH, 
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Power, etc. No. 81 John St., N. Y. �end for price list. 
Plans and Estimates furntshed for Suspension Bridges. 

MANUFACTURERS OF' 

French lIuhr Millstones, 
Portable Corn & Flour Mills. 

Smut Machines, etc. 
Also, dealerA in Boltinl> Cl(Jths and 

Generall\Iill Furnishings. 
Office & Factory, 15B W.2d St. 

CINCINNATI, O. 

E))I\UJNJ) DUAI'I:R, 
nIanufafturer of .·irst-.·I ,'ss .;ngi nl'crs' J nstrumputs. 

Established in 1830. 226 IJea1· �t., IJl1ila., IJa• 

Louisiana SUGAR Growers. 
j1""'rom 75 to RO per cent. of juice ean be easilJl obtained in 
practiee. Every imp. ga.llon of juice must to yield from 
l'1S to j 'nIbf-;. of Rugar according to place, cultivation, 
and Immutaciuring. Cane t"upplies '"tore fuel than 
n��.er.
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Small Tools of all kinds; GEAR WHEELS, parts of 
MODELS,and materials of all kinds. Catalogues free. 
GOODNUW & WIGHTMAN. 176 Wash'n St., Boston, Mass. 

����John A. White, 
107 LIBERTY STREET, 

NEW YORK. 

J. D. BLAISDELL, 
IUANAGElt. 

ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO" 
I,IMJ'l'EJ). 

Room 51, Coal and Iron Exchan�e, P. O. Box 3083, N. Y. 

THE UNION IRON· M ILL':!. Pittsburgh. Pa .. Manu
facturers of improved wrought iron Beams and 
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cial attention of Engineers, Architects, 8J1d Builders to 
the undoubted advantages of now erecting Fire Proof 
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cost of Insurance avoided.and the serious losses and in
terruption to business caused by fire; these and like con
siderations fully justify any additional first cost. It is 
believed, that, were owners fully aware of the small 
difference which nOw exists between the use of Wood 
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complete, for any speCific structure,s() that the difference 
in cost may at once be ascertained. Address 

CARNEGIE, BROS. & CO., Pittsburgh, Pa. 

lIlINING lIU(JHlNERY. EUl!iHPS, Boilers, Pumps, 
Coal and Ore Jigs, Dust Burning Appliances. Drawings 
and advice free to customers. Jeanesville Iron WorkS 
(J. C. Haydon & Co.). Address HOWELL GREEN, 
Supt., Jeanesville, LUZerne Co., Pa. 

$10 to $1000 Invested in Wall St. Stocks makes 
fortunes every month. BOOks sent 
froe explaining everything, 

Address BAXTER & CO., Bankers, 17 Wall St., N.Y. 

I��-�r- �16��lr©llRi� 11.!ilg.IJ;i)���l: HANO POWER ANO HYORAULIC ']\�in,!''i' -ft.o rREICJHT &PASSENGER """ 
� SHAfTING-PULLEYS" HANHRS 

___ _ � J 7'7'-1 - I L..s. GlfAVEoS'&.sON ROCHESTER N.Y. 

BOLT CUTTERS. 
Send for Catalogue of 

Schlenker's A utoIDatle Holt Cutters and 
Screw Cutting Machinf's. 

HOWARD IRON WORKS, Buffalo, N, Y. 
FOR UNIVERSAl, ],ATfH: DOG8. DIE DOGS. ETC., 
send for circular to C. W. LE COUN'l\ S. Norwalk, Ct. 

PHOSPHOR-BRONZE 
BEARINGS, 

PUMP-RODS, 
AND 

� /(j;P SPRING WIRE. UUo�'01- UiNtJ1ZJ6. Apply to 
THE PHOSPHOR-BRONZE SMEI,TING CO., Limited, 

2038 Washington Ave., PhiladelphIa, Pa. 

No Sawdust! No Planin[! 
Thinlumber, 1-16 to � inch thick, cut and seasoned by 

our recently patented machines, equal if not superior to 
i?leC��:�e���Ji����oii�g�, B��ndgb;rrli�\�r:::t �a��� 
facturers in the country, and giving entire �atisfact1on, 
In addition to our specialty, our usual complete stock 
of sawed Hardwood, Lumber, and Veneers, figured and 
plain, Burls, etc. 

, GEO. W. READ & .CO., 
186 to 200 Lewis Street, New York. 

THIS NEW 
ELASTIC TRUSS �!liill1�Haa n. Pad differing from all olhers, t. � cup�8bape. with Self-Adjusting Ball 
in cen�er, adapts itself to all �OBitiOn. 
of the body, while the BAl in the 
cup �RnSnIAi! tbe 'IJfD Vtna f�{ FINaER. �Yt� �ght P'''''''' 

the Hernia is held fleclIl'ely day aud mgbt, and a radical cnre cer· 
t:dn. It is easy. durable and cheap. Rent uS until. Circular! 
Ireo. Egg leston Truss Co., Chicago, III., 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 

Lathes, Planers, Dr ills, &0. 
NEW HAVEN lU,,"NIJFAC'I'URING co., _���������_New JI��el .. _ _ C_o_n�n_· . 

1 S. 
NY. STENCIL ORKS ,.87 Nassa ,N.Y 

© 1879 SCIENTIFIC AMERICAN, INC. 

FOR TEN J)OI,J.AR!'l CASH, 
we will insert a seven-line advertisement one week in a 
list of 269 weekly newspapers, or four lines in a different 
list of 337 papers, or ten lines two weeks in a choice of 
either of four separate and distinct lists containing 
from 70 to 100 papers each, or four lines one week in all 
four of the same lists, or one line one week in all six lists 
combined, being more than 1.000 papers. We al80 have 
lists of papers by states, throughout the United States 
and Canada. 8end 10 cents for our 100 page pamphlet. 
Address GEO. P. J{(I'VEf.l.J & Co., Newspaper Advertising 
Bureau, 1 0  Spruce Street, New York. 

CA VEA'J'S, COPYRIGHTS, TRADE 
lUARI�S, ETC. 

Messrs. Munn & Co., in connection with the publica
tbn of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have had OVER THIRTY 

YEA us' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Speci fications, 
and thc Prosecution of Applications for Patents in the 
Gnited States, Canada, and Foreign Countries. JIlessrs. 
Munn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for nooks, LabelS, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business int.rusted to them is done 
with special care and promptncss, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents lind llOW 
to procure them; directions concerning rrrade Marks, 
Copyrights, Designs, Patents, Appeals, Reis�nes, In
fringements, Assignments, Rejccted Cases, llints on 
the Sale of Patents, etc. 

Ji'01'ei(Jn Putents.-We also send, free of c1wrqe, a 
Synopsis of l!'oreign Patcnt Laws, showing the cost and 
method of securing patents in all the principal coun
tries of the world. American inventors should bear in 
mind that, as a general rule, any iuvelltioll that is vulu .. 
able to the patentee in this conntry is worth equally as 
much in England and Bome other foreign countries. 
Five patents-embracing Canadian, Engli�h, German, 
French� and Belgian-will securc to an inveutor the ex
clusive monopoly to his discovery among about ONE 

HUNDRED AND FIFTY �lILLION" of thc most intelligent 
pcople in the world. The facilities of business and 
s�eanl communicat:on are such that patents can be ob
tained abroad by our citizens almost as easily as at 
home. The expense to apply fol' an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana
dian, $60. 

Copies of Patents.-Persons desiring any patent 
ismed from 1836 to November 26. 18ti7, can be supplicI! 
with official copies at reasonable cost, the price ce
pending upon the extent of drawings and length of 
specifications. 

Any patent issued since Novemher 27,1867, at which 
time the Patent Office commenced 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 
will be furnished for $1. 

When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven
tion, and date of patent. 

Apamphlet, containing fuJI directions for obtaining 
United States patents eent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat
entee and mechaniC, and is a usefnl haud book of refer· 
enCe for everybody. Price 25 cents, mailed free. 

Address 
MUNN & CO" 

Publishers SCIENTIFIC AMERICAN, 

37 }Jarh, Row, Nc,v YOl·k. 
BRANCH O]l'FICE-Cor-rwr of ]I' and 7th Streets, 

Washington. D. C. 
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