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Inside PalUl, each ilHlertioD - - - 1li eents a line. 
Back Page, each insertion - - _ $1.00 a line. 
Engravings may lwad advertiserMnts ai the same rate per t.ne, lrv measurement, as the tetter press. Adver-

tisements must be receiv� at pulJlicaiion ojfice as early 
as Friday 7lW1'ning to appear in newt ia8ue. 
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ENCINEERS WANTED In all towns In Eastern, extreme Western and Southern states as agents to seH the best two pi.ton rod packings 
madeFO��W,[ll Jtf'¥s fld'.lH�)&d c���iJlevel�nd, Ohio. 
FOUNDRY AND MACHINE SHOP FOR 
Sale orRent. We oft'er at a bargain, our old works, 
conSistln� of three substantial brick buildings, sheds, 
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Of� lumber close at Iiand. Three railroads. Address 
SOUTH BEND IRON WORKS, South Bend, Ind. 

Webster's Unabridged 
3000 tngravlngs. 1840 Pages Quarto. 

FOUR PACES COLORED PL'ATES. 
A WHOLE LIBRARY IN ITSELF. 

INVALUABLE IN A FAMILY. 
The sale is SO times as groot as the sale of any 

other large Dictionary. "IndIspensable to every student of the English lan
guage."-M. R. WAITE, Ohlef JusUce Uwlted States. 

Published by G • .\\ C. lIlElUUAM, Springfield, Mass. 

Pfrrometers For. showing heat of 
., Ovens Hot Blast pipes Boi er FluesJ.Super-Heated Steam, Oil Stills, &c. ' HENR. W. BULKJ,EY, �ole M.anufacturer, 

. U9 Broadway, N. y, 

C'tT AB.:DIOLA'S 
C(}FFEE & SUGAR MACHINERY 
Coffee, Malt, Corn, Cocoa, and Grain

Drylnlr Macbine. (;offee-Hulling and 
POJlshlug Machine... 4 offee-Wa .. hlng 
llJacblne. Helix Sugar Evaporator • 

Messrs. C. ADOLPHE LOW & CO., 42 Cedar 
�l���k ��Si��k�!£t��G*rit1�?':�U.fnts�.i:J r��; 
will give prompt attention to all orders for any of the 
above machines. 

Steel Castings, 
From � to 10,000 IbS. weight, true to pattern. An invalu
able substitute for forgings, or for Il'alleable iron castinss requiring great strength. Send for circular and !'fICe list to CHESTEH "TEEL CAt TTNG COMPANY, 
EVELINA �TREET, l'HILADEJ,PHIA, PA. 

Shaping Machines 
H ave novel device (Of chan!;ing length of stroke while in motion, 

automatic down feed, and Four sizes, 
,868, ,871, ,8140 

W�od k Light Ma.chine Co. 
Worcester. Mass. 

Manufacturers of all kinds of 
Working Machinery 

hafting. Pulleys, &0. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new illustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN llIANUF ,\ C'I'URING co., 
-'lew Ha¥en, 'conn . 

THE BIGELOW 
Steam Engine. 

A NON-OHANGliJABLE GAP LATHE BOTl[ PORTABLE AND STATIONARY, 
�':ds��rC�\��rX��§d�r��6'k;iA8�so��g\���t"�t���'f. The CHEAPEST AND BEST in the market. 
Philadelphia. See SCIENTIFIC AMERICAN, April 28,1877. Send for descriptive circular and price list. 

$66 a Week in your own town. Terms and $5 outfit free. H. HALLET'l' & CO .. Portland Maine. H. B. BICELOW &. CO., 
New Haven, Conn. 

Ha�rison's S,'stem' of Grinding! I THE T ANITE CO., 
Illustrated Cateloglle Now Beady. STROUDSBURG, P A. 

NEW STANDARD F:LiJURI.NG MILLS. EMERY WHEELS AND CRINDERS • 
Old Theories, Horizontal Grinders, Slow Hunners, GEO. PLACE, 121 ChambeTIiI St., New Yurk Agellt. 

Fully Exploded. Fine F'lour,High "peed, and Econo
lnical Milling Fully Established. 

A NEW Copy For AU. 
Millers and EditOrs please address 

. EDWARD HARRISON, 
No. t3li Howard Ave. New Haven, Conn. 

Niagara 
Steam Pump Works. 

ESTABLISHED 1826. 
CHARLES B. HARDICK, 

No.23 A d a Jll s S t r e e t. 
BROOKLYN, N. Y. 

HARTFORD 

STEAM BOILER 
Insneotion & Insurance 

COMPANY. 
W. B. FRANKLIN, V. Pres'!. 1. M. ALLEN, Pres'!. 

1. B. PIERCE, See'y, 
=====---

The fact that this sbafting has 75 per cent. greater 
��f:'e�hu:e�:,id����'u':,"d��tf�l� tt� E'oTe'ct�"o��ii 
We are also the sole manufacturers of the CELEBRATED 
CoLLINS' P AT.COUPLING, and turnish Pulleys, Hangers, 
::1%ji��t\��fo°st approved '1{;��S ';;,ri£1ll�Mt�Wil� on 

Try Street, 2d and 3d A venues Pittsburgh Pa. 190 S. Canal Street
\ 
Chicago, IlL, and Milwaukie, Wis. 

p,- Stocks of th s shafting In store and for sale by 
�El>�1flEt�Ac�.:m'th�::,s£��s M�:�. Y. 

F
OR ALL lHNDS OF MACHrNERY-Apply to 

S. C. HILLS, 78 Chambers St., New York. 

PUNCHING Drop Hammers and Dies, for work-
w.fR�'M':lsp:Jllss m.�M�JJ���":' PRESSES. Conn. 

Liqnid Paints-all shades, finest in the world. 
Fire Proof Paint, for Wood work, &c. 
Roof Paint, forTm Roofs,Iron Work, &C. 
RoofiJlg, with white Fire Proof Coating. _ 
Roof Uoatin"R!0r restoring and £reserving old roofs. 
��:''i:\'liJ�

r and 
tiJ';.h::8���;'inea:.y Roofs, &c. 

Stean) Packing, fiat and round, atf sizes. 
Fire Proof C.atings, Sheathings and Roofing 

FeIts, &c. . These articles are ready for use, and can be easily applied by anyone. Send for Samples, Pamphlets, Price Lists, &c. 
H. W. JOHNS MANUFACTURING COMPANY, 

8' Ma iden Lane, NeW' Yo rk. 
lPHILADELPHIA BHANCH,}06 Arch St. 

Also DOWNIE TRAINER & CO., boston. 
for S. W. HEMPSTED & CO., Oolumbus, Ohio. 

sale by �: r: �¥iiY'.f�·�: ���
s6rleans. 

THOMPSON & UPSON, San Francisco. 

SOROLL 
AWS. 

CENTENNIAL and 20 State 
MEDALS and DIPLOH.u 

'1'0 TIC. 

Fleetwood�Dexter 
FOB 

AOCt1llACY, 
]tAPIDI'l'Y, 

Dt1l1ABILI'rY AND LOW COST. 
Prices S5 to $25. 

Tru.D:1p Bros. 
lU.NUF .I.CTURERS, 

WILMINGTON, DEL. 
P.DLAIS:DZ:Ll. '" CO:, Bendf01'CtrcularandIll.... . Smallest and most perfect Hevolver 'rated List of Design •• 

Worces te r, Mass., in the world. Usual form of Stock, or I Manufacturers of the Blaisdell Patent Upright DrillS handle, dispensed with. A Perfect OONCRETE AS A BUILDING MATERIAL.-A 
and other first-class Machinists' Tools. �ARK-_- . safe!l'uard against accident. Send for lecture delivered before the Royal Institue of Ar-
________ ______________ c _l_rc _u_Ja_r _. _A_ l_I_R...; lg:...h_t_F_l_re_Ar_m_c _o_., _L _a _w _r_en_c _e..:., _M _a _BB_. _ chltects, London, by A. Payne, with discussion of the 

CAVEA'J:'S, COPYRIGHTS, TRADE 
MARKS, E'J:'C. 

Messrs. Munn & Co., in connection with the publica· 
tion of the SOIENTIFIC AlIrnRICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
lnventors. 

subject by prominent architects. 'rhis lecture and 
III:::::I! <r!O �7'1-r's � -r"'1 � :n....::II ,..... e-..-.. e:n.... .. the extend

. 
ed discussions of the s,!bject a tained ��cT - --=-_ III � "-L � .&....... III in tlUI'PLEMEN'l' Nos. 26 and M. Pri centll 
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bY allculdare.alers in Building Material. JOHNSON & WILSOl"!1 General· Agents'

N 
eac�. They present a large �mo�nt of valu e infO%'-

clr u3 Liberty Street, ew York. matl O n, upon Concrete bUIldmg, In conCise form. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, 
MANUFACTURED ey BURLEIGHROCKO RILL Co. 
SEND fOR PAMPHLET FITCHBURGI'JIASS. 

Mill Stones and Corn Mfl�. 

In this line of business they have llad OVER THmTY 

YEARS' EXPERIENCE, and now have unequaled facilities 
for the'Pfeparation of Patent Drawings, Specitlcations, 
and the Prosecution of Applications for Patents in the 
United States, Canad,lt,andForeignCountries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business Intrusted to them is done We make Burr Millstones Portable Mills Smut Machines; Packers, Mill Picks, Water Wheels I Pulleys, and with special care and promptness, on very moderate Gearing, specially adaptea to Flour Mil s .  Sena for 
terms. catalogue. 

We send free of charge, on application, a pamphlet J. T. NOYE & SON, Buffalo, N. Y. 

containing further information abollt Patellts lind how 
to procure them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, in
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

Ji'oJ'eifln Patents.-We also �end,free Of charge, a 
Synopsis of Foreign Patent 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 invention that is valu

BRADFORD MILL CO. 
Successor. toJas.Bradford fiG 00. 

MANUFACTURERS OF 
French Buhr Millstones, 
Portable Corn & Flour Mill., 

Smut Machine., etc. 
Also, dealera in Bolting Cloths an. 

Generallfill Furnishing. 

O1IIce&FaGtory.15BW.lid St. 
CINCINNA'I'I, O. 

J.R.Stewart,Pre", W.R.Dunlap,Sec. 
ON APl'LICATION. 

able to the patentee in this country is worth equally as , BOGARDUR' PA.TENT UNIVERi4AL ECCEN
much in England and some other foreign countries. I TRIC M�LLS-For grinding Bones, Orefu Sand). Old 

. . C ad' E l' h G i CrUCibles, FIre Clay, Guanos, 011 Cake, �'eed, corn, FIve patents-embraCIng an lan, ng IS, erman, Corn and Cob, Tobacco, Snuff, Sugar, Salts. R09ts, 
French and Belgian-will secure to an inventor the ex_ j Solces, Colfee, Oocoanut, Flaxseed, Asbestos, Ml<l3, , '. etc., and whatever cannot be ground by other mills.' clusive monopoly to his dlscovery among about ONE Also 'for PaintsJ_Printers' Inks, Paste Blacking ... etc. 
HUNDRED AND FIFTY MILLIONS of the most intelligent I. JOHN W. THOMS(}N .. ·.uCceBsor to _JAMES BOIIAR-

DUS, comer of WhIte and Elm Sts., New York. 

OO:WPRESSED AIR MOTIVE POWER-
With drawings and particulars of the most recent practice. The locomotives worked b£i compressed air, in use 
���a�����rg���ik�f�s't.w�.i'l!fenli�i��"e18·c!h't� 
each. 

S90AMODth salary, (alsoexpensesJ paid Agents 
to sen our Lamp �oods. Contracts Ma.de for 
one year. Mouuu City MJt'g.Co. St.l .. ouis,Mo. 

FOR SALE. 
3 Light 20 in. Harrison Vertical MillS, $110.00 

each. 1 Heavy -20 in. Harrison Vertical Mill, $160.00. 
1 
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Pond's Tools, 
Engine Lathes, Planers, Drills, &c. 

. Send for Catalogue. DAVID W. POND, Successor to 
LUCIUSW. POND. Worc es ter, llIas". 

'\V E E N...A.M'E L ' in FINE JET BlACKevery varietyofturned woodwo.k ports of In achinery,casting"s ·tin wore and other metal 
wO"k £NAMELED JET GOODS, in wood or metal, mad. t. order 
AMERICAN ENAMELCo.I1WARREN STPROVIDENCE. R, • 

FOOT LATHES' Fret Saws! Send 60. for 90 
. • pp. E. Brown, Lowell, Mass. 

PATENT SCROLL AND BAND SAW MACHINES A 
speciality. CORDESMAN, EGAN & CO., Cineinnati, O. 

AIR OOMPRESSORS 
FO R ALL P U  RP O S E S .  A SPECIALTY of HEAVY PRESSURES. 
THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. 

1872, 1874, 1875, 
SCIENCE RECORD. 
th! fl�'rtg�y��

s .?.f..;hr�:, sg;=�d books are olfered at 
Among the subjects, the following are the most noteworthy, exhibiting in a condensed form a general account of the Progress of the World: 
CHEMISTRY AND METALLURGY 
MECHANICS AND ENGINEERING,' 
¥���1Jgfbr.y, ¥�b's�li1-l'l�¥lD. BOTANY AND HOHTICULTUHE, ' AGRICULTUHE, 
li�m�jhiNBEn?gpNELfA��%�P6§:HYGIENE, 
���EliifJt{5�V:O�lRiflfr��t��o/SICS, 
��8rli�{.'HlND MINEHALOGY, ASTRONOM.Y, 
BIOGHAPHY AND N E CROLOGY. 
Each yearly volume contains about 600 octavo pagest 

��!�C;:�lb�U��rf� s�����tia1f a��
n
��ds�r:;:;�1�ill�i�: and will be mailed on receipt of $1.25 each. bent by mail on receipt of price. Address people in the world. The facilities of business lind 

sleam communication are sllch that patents can be ob· 
t�ined abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; German, $100; French, $11)0; Bf,liglan, $100; Cana
dian, $50. 

BIG PAY 6gr�������f��� �!e��lVe��.ti�I�"d Lathes, Planers, Shapers, Drills, 
• for·catalogu ... Et.\\orris, ChiCago.�ll. (';ear& BoJtCutters, &c.E.GOULD,Newark,N.J. 

lI1UNN & Wpir�BJt���V:w York City. 

Copies of Patents.-Persons desiring any patent 
issued from 1836 to November 26. 1867, can be supplied 
with official copies at reasonable cost, the price de· 
pending upon the extent of drawings and length of 
specitlcations. 

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

A copy of the claims of any patent issued since 1886 
will be furnished for $1. 

When ordering copies, please to remit fo� the !'lUIle 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents, sent tree. A handsomely bound 
Reference Book, gilt edges, contain. 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a useful hand book of refer
ence for everybody. Price 25 cents, mailed tree. 

Address MUlOl &; 00., 
Publishers SCIENTIFIC AMERICAN. • 3'1 Park Row, N. Y. 

BRANOH OFFIOE-C_ qf F a.nd '1th Streets, 
Washington, D. O. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Greatly Reduced. 
7000 in successful operation. 

rmlC NlCW I'A)'!l'IILE� rOll 1877 
·
Sent free to those 

Ja.mes Leffel k Co,. 
Springfield, O. 

109 Liberty St., N, Y. City. 

i) .•....• -- aT", 
. . ...., v . '1""11""""1""1 • 

� IJWUIN'" 
Small Tools of all kinds; also GEAR ,WHEELS, parts of MODELS, and materials of all kinds. Castings of 
Small Lathes, Eng:lnes ... Slide Rests, etc. Catalogues free. 
GOODNOW & WlGH.1'MAN. 23 Cornhill. Boston, Mass. 

SCROLL SAWS Lathes, DeSigns, Best Saw 
Blades: Send for catalogue. 

JOHN WILKINSON, Impo'��61i��
e
t�g �r.:

t
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S1200 Salary. S.!esmenwanledtosellour �..,La.ple Goods �odealers. No peddling.. 

���':I�1�. P�tGR�;��kpm� . 2. 4, 6 & � Home St., CineiDJt&u. O. 

S3GOLD PLA:TED. W ATCHE8 • .cheapest 
in the known world. Sample Watch Free to 
AU61U8. Addresa, A. COVLTBB &; Co., ChieaSO. 

�. � Bryant's "New Improved" Reese's . Patent Adjustable StencH LetteJS are 
." taking the placeofall others. They can 

" -be formed intoSolid Plates or used as Single Letters. REDUCED IN PRICE. 
[TRADEMARK.] Everybody will buy them. Can be sent 

by mail Inks and Brushes and everything in Stencil stock. 
Sole manufacturer of the wonderful .. BLONDIN GYRO .. 
SCOPE," and 50 other Agents'{ast selling articles ... Fortune 
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m�ntsmade�and ca� furtllsh promptly any article wanted�y 
agents or consumers, of Amencan or Foreign make. 

O. G. BRYANT, Sole Mfr. 102 Washington-st. Chicago_, 

Paneling, Va. SECOND-HAND ENGINES AND BOILERS FOR SALE, 
rlet}' Moulding. Portable and Stationary. Junius HarriS, Titusville, Pa. 
" . DovetailinJ(· ---- - .. -----.----- -- .  -- --

. lI(ach!.ne. Cuts i SP�RE THE CROTON AND SAVE THE COST. 

�:�� o��.:;l�- I DrIVen or Tube Wells 
of mould III the i furnished to large consumers of Croton and Ridgewood solid wood with·' Water. WM. D,ANDREWS& BRO., 414 Water St., N.Y. neatness a nd. who control the paten tforG reen'sAmerican Driven Well di

:f�t���t_clas8! ---------------------
Shaper, ·Edge, Ji ' 25-Cards, 25 styles, lOe., or 20 Chromo Cards, 2Oc. with 
ScroIL\10ulder. i name. J. B. HUSTED, Nassau, N. Y. , 

o e s . genera.l 
o v e t a i l i n g  THE NEW GERMAN PATENT LAW. 
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Tmpf()ved' Empire. Contalne4ln�IENTIFIC AMERICAN SUPPI,E., MENT No. 80. Price 10 cents. To be had at this office 

MACHINERY 4J0., 
Battle 4Jreek, Mich. 

and of all newsdealers. 
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