
New Books and New Editions NEW YORK BELTINO AND PACKINO COMP'Y. STEAM PUMPS. T he Oldest and Larlrest Manufacturers of the Orilrinal 
RECENTJ.Y PUBLISHED. SOLID VULC.A.N":J:TE HENRY R. WORTHINGTON, 
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EMERY WHEELS • 

sta���J'U'iL�i�(8', Ipul\\'Nf�t.��glN8§W�· Our name Is stamped in fun upon all OU< 

:J38 Broadway. N. Y. �3 Warer Sr.� 1I0ston. 
709 IUarket St., St. Louis, llIo. THE WORTHINGTOX PUMPING ENGINES FOH W ATEU WORKS-Compound, Condensing or Non-Condensing. Used in over 100 Water-Works Stations. 

Address NEW YOR K BELTING A ND l'A CKING' CO .. JOH N H. CH EEVEIt, Treas. . NEW YOR1i.. WORTHINGTON STEAM PUl\IPS of aU sizes and for a1l purposes. 
W.ft��e:":��S �{�e ��'��,tiS�e���0l!E�n'l t��� edition, to which iSildded a Supplement on Statuary TH� DRIVEN WELL and Ornamental Moulding, Ordnance, Malleable Iron ...c. • C.astingsj etc. By A. A. FesquH, Chemist and En- Town and County privileges for making D,'lven glneer. nustrated� by 44 engravmgs. 12mo, $2.00 I Wells and selling Licenses under tb9 established St�kcs.-'�'he Cablne� )lIakel' and Upholstel'el"S Alne l'i can Ilriv.,u Well Patent, leased by the year C�)Jnpanlol l. 90mPflsmg the Art 9f Dra.wing. as ap- to responsible parties by phcable to CabInet Work; VeneerIng, Inlaying, and ' 
BuhlWork; the Art of Dyeing and I'taining Wood, WM. D. ANDREWS &. BRO., Ivor:y, Bone, Tortoise Shell, etc. Directions for Lac- 235 BR OAD WAY NEW YO IUi.. 
��Y[;n�G1��:,n8��e�rs� !:�n��:tdsii?o�:��ihe��� 

, 
merous Receipts, useful to workmen generally. By XX COT (not painted,) White Duck $2. J. Stokes. lllustrated. A new edition, with an Ap-
V���1;bflg��t�.reft�� �iri��hin�, Stai�ing, .Imita�t�5 Ro.e.- The Slide Valve Practically Explained. Em­, bracing simple and completePracticalDemonstrations of the operation of each element in a SlideValve Move­ment, and illustrating the eft'ects of Variations in their Proportions by examples carefully selected from'the most recent and successful practice. By Joshua Rose, M.E., author of" The Complete Practical Machinist." 
•. The Pattern Maker's ASSistant," etc., etc. Illus-

Rt�:����rl;: c�g�;i�f�' pl;:(>1'ical llI�clJil;ist. �� braCing Lathe Work, Vise Work, Drills and Drilling, Caps and Dies, Hardening and' l'empering, the Making and Use of Tools, etc., etc. By Joshua Rose. Illus­trated by 130 engravings. 4th edition. 12mo, $2.50 
Edwards.-�A Catechislll of the Marine Steam Engine, forthe use of Engineers. Firemen, and Me­chanics. A Practical Work for Practical Men. By Emory Edwards, Mechanical Engineer. Illustrated by 

60 ings, including examples of the most modern 374 pages. 12mo, . . . $2.00 
Da .-A Tl"eatise on 111etallifel'ous Minerals 

an ining. By D. C. Davies. Illustrated bynumer-
W��,:��li�r.en§�; 1I"�;·It��egii',·CI;�rri'g a History ot�ho:? Beet Sugar Industry in Europe, Varieties of the Sugar Beet, Examination, Soils, Tillage, etc., etc. By Lew!s 
E�;l:'�:"AC;i'e�;'�r �}u��a��� b(;.90c!�'y.8Vi1y�: 
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B��:re�"al:e.;t£��gck,�� �y:��� 'b'oN!ll�:�I���;;t��; and lies straight, Folded or opened instantly. Self·fasten­ing. It is just the thing for hotels, offices, cottages, camp­meetings, sportsmen, etc. Good for the lawn, piazza. or 
H coolest place in the honse.' I Sp:endid for invalids or chilw dren. sent on receift of price, or C. O. D. .For 50. cts. 
:�lJ"�ati�t: e����1 Misi�lsEi��aai��¥��J��it1° o�nlt�:�� and Dixon's line. For 7':; cents, in Minnesota. Mblsouri, and Iowa. IlEltlflON W. LADD, lOS Fulto n St., Bos. 
J,tnJd!nh�:.n"j,.,s�d �.:: Cl���;��s.North Second St" 

ALAND'S �_ 
Silent Injector, '[j \\.JlJ 

m,,,, & hl •• t". ��C� , Apply to ) �. AI,ANJ), ROllte, On e ida ",:_ . Co.,N.Y. -� ' -

CLUTE BROTHERS & CO., Schenectady, N. Y. , High Speed Yacht Wheels, Yacht and Tug EngineS a specialty. 

Prices below lhose of any 
olher sleam pump in 

lhe market. 
WATER METERS. OIL MKTERS. 

Wood·Working Machinery, 
S IC · Suob as Woodworth Planing, Tongning, and Grooving tee as tin g S 

���ne!lte�o�e���\����StM���r:��;
o
voJ�r��� !� . We-Saw Machines. Eastman's Pat. Miter Machines. and I From 14 to 15,000 lb. WeIght, true. t� pattern, of uneq,ualed 

Wood-Working Machinery generally. Manufactured by I strength. toughness, and du�alnlIty. 15,mU Crank �hafts 
Wl'l'HERBY RUGG & RICHARDSON and 10,000 Gear Wheels of thIS steel now running prove 

26 S�,.li;bury street, Worcester, M'ass. ����V�,ir��\�"rPcVeer�l.l other Steel Castings. Send for 
(Shop formerly occupied by R. BALL & CO.) CHESTER STEKL CASTINGS CO., 401 Library St., Phila, Pa. 

MACHINISTS' TOOLS. NEW AND IMPROVED PATTERNS. Send for new illustrated catalogue. 
Lathes, Planers, Drills, &0. 

ORGAN BEATTY PIANO 
NEW ORGAN s 13 Stops, 3 se-t Golden 'l'ongue Reeds, 6 oct's. ,., 
Knee Swells, WalnntCase. warnt'd G years, Stool & Book $98. 
New Pianus, $1.43 to $265. O@"'NewspapersentFree. 
..t.ddre .. Daniel F. Beatty. Washington, New Jersey. 

NEW HAVEN lUANVFA C'I'URING CO., _ 
�ew Haven, Conn. ' 

·�=tE,:�TS� ��eAlRlf�MQ[rN� 
.sTEEL WIRE OF�fSCRIPTION @.>ep-..� 
234 W.29.ST. EVERY &STE£LSPRINGs. NEWYORKCIT'l. CAVEA'I'S, COPYRIGH'I'S, LABEL BEGIS'I'RA'rION, E. C. 

Elder. With a Portrait. 8vo, cloth, . . $0.75 tfbe above or any of our Practical and Scientific Books sent by mail, free of postage, to any part of the world, at the publication prices. Our catalogues, covering all 
�i:i1J�����bjects, sent free to any one who will furnish 

HENRY CAREY BAIRD & CO., Indu:Ji� A������:E:T������EL�:J:n t?1:ters, 

K

ET PLUNGER8TEAM PUMPS, 
FOR EVERY DUTY. 

VALLEY MACHINE CO., 
EASTHAMPTON, MASS. 

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

In this line of bnsiness they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecntion of Applications for Patents in the 
United States, Canada, and FJreign Conntries. Messrs. 
Munn & Co. also attend to the preparation of Caveate, 
Regil'tration of Labels, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business intrnsted to them is done 
with special care and promptness, on very moderate 
terms. 

AGENTS Catalogl!e free. $7 �er day made easy. J. F. GAGE & CO., boston, Mass. 
KNOW THYSELF. 

Perfectly Smooth Thorourrhly Seasoned TIlE unt old. misc.ries.that 
, � from IndlscretIOn In 

CUT THIN LUMBER II i��l�
b�hglleviated 

Manufactured by our Patent Board Cutting Machines and Seasoning Presses. 
Pronounced the only Perf ect Cut Lumber!! 

MAHOCANY, ��sewooa, Satinwood, Walnut, Ash. Red Cedar, CheIT}', 
£�:;,������,���idi,l��aY����i�. Walnut, etc" etc., In 

Send for catalogue and price lists. 
186 to 200 L?w�sOSt.�oot����d :h ft�;New York. 

PORTER MANUF'G CO. T h e  New Economizer, 
��t��{A��: gine with Re. t u r n  F l ue Boiler in use ... Send for cir. cular to � POl'T"R MFG. , 
��rac������ B..,!'-..--lll.-' 

G. G. YOUNG, Gen. Agt .. Il Cortland St., New York. 

ROOFINe. 
:tO���:{Cirgrt::�6�{!��' tufPP61�guRt�so�����in�1��kf�:� Agents Wanted. T. NEW, 32 John Street, New York. 

'Ul.",ml,eU sample sent to al l on receipt of 6 cents for postage. . The author refers, by permission, to JOS. S. FISHER, preSident; W. T. P. INGRAHAM, vice.�resident& W. PAINEit;\LD.; C. H. GAUNT'l'. M.D,; H. J. DOU E'l" 
�:DJt. LyNml1f.NJ.: �.P·k�·R�·O�m���lIf.t {jJ�:: faculty ofthe Philadelphia University of Medicine and Surgery; also the faculty of the American University of Philadelphia; also Hon. P. A. B ISSELL,M.D.,pres!. dent of the National Medical Association. Address Dr. W. H. PARKER, No.4 HE A L Bulllnch Street, Boston, Mass. The author may be consulted on all dis- THY S ELF ease::; requiring skill and experience. I 

AHEAD OF ALL COMPETITION! 
�BBO. 

t��.£HI1r\DnIiPH 
We send free of charge, on apphcation, a pamphlet 

containing fnrther information abont Patents and how 
to procure them; directions concerning Labels, Copy-

EI'iv�'fll"l��Ef�om rights; Vesigns, Patents, Appeals, Reissnes, Infringe-
THRKJ<: �IZE� FOIt ments, Assignments, Rejected Cases, Hints on the Sale 

t��re t���� large increase in our sales of Patents, etc. 

THE n E�Tilc��.'i� t�ullfediu:tal�e t��eat Centennial Fm'ei{J¥' P"tents.-We also send,f,'ee of c!wrqe, P, 
H lIundred dal;" trial." In Philadelphia, in 1876, aud I Synopsis ofJ<'oreign l'atent Laws. showing the cost and 
W�i������e1�80,1���hi��sthf�:�r��tfr�r���\�np��t���s ' method of securing patents in all the principal coun-an:;! greatly improved in evers; respect. I tries of thc world. American inventors s hould bear ill 
si!xamme our New Lawn weepers. Hand or Horse mind that, as a general rule, any invention that i� vaIu., GRA Ht,�f�nIt�sJ��r M�nrf!.;i�����RE, able to tile patentee in this conntry is worth eqna\1y aa 

631 lURrl.et St., l'hiladelp hia , Pa. much in England and some other foreign countries. Send for Descriptive Catalogue with prices. Five patm ts-embracing Canadian, English, German, 
T E L E P H 0 N F �?�:;3.Jo. ��i�d Circulars free. HOLCO>IB & Co .. Mallet Creek, Ohio. 

French, an, lBelgian-wmsecnr e  to an inventor the ex­
clusive m O.lOpoly to his discovery among about ONE 

IIUNDRED AND FIFTY �IILLIONS of the most intelligent 
people in the wor:d. The facilities of business and 
Bteam communicat:on are such that paten�s can be ob­
tained 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. 

Forster's Rock & Ore Breaker and Combined Crusher an� Pulverizer I 

Copies of Patents.-T'ersons desiring any patent 
issned from 1536 to November 20,1866, can be supplied 
with official copies at reasonable cost, the price de­
pending npon the extent of drawings and length of 
specifications. 

Tile simplest ntachine eve')" df''fJispd fop the p'u"'posP. Parties who have used it constantly for six years testify that it will do double the work of any other Crusher, with one-third the Power, and one-half the expense for keeping in repair. The smaller sizes can be run with Horse Power. -
Any patent issued since November 20,1866, at which 

time the Patent Office commenced printing the draw­
in.:s and specifications, may be had by remitting to 
this office $1. l'U1 •• �i i =i. J:J: I-J � I #I 

FOR THE DEAF.-Sold by pritlclpalDruggiataand Stationers. Po n d's To 0 1 S llaUed Qn reQe�� cE PF�R�E¥&fc�.:ePhil�d�l�hi!:e�a. , 
SPARE THE CROTON AND SAVE THE COST. Endne Lath es, Plall"r8, Drills, &c. 

Driven or Tube Wells DAVID W. POND, Worcester, Mass. 
furnished t 0 large consumers 0 f Croton and Ridgewood Water. WM. D,ANDREWS& BRO., 235 Broadway, N.Y., wbocontrol the patent forGreen'sAmericanDriven Well. 
Lathes, Planers, Shapers Drills, Bolt and Gear Cutters, Milling Machines. Special Machinery. E. GOULD & EBH1tHARDT, Newark, N. J. 

� Model Engines. 
Complete sets of !-1'! c !�l!!g�m�l S 

�i�t�� r�����1��� �rloi-;,i�ri���i8, i��!os�;iEr�ec�t: Gear Wheels and Parts of Models. All kinds of Small Tools and Materials. Catalogue ]'ree. GOODNOW & WIGH'rMAN, 176 Washington Street, Boston. Mass. 

CENTENNIAL A NI) PAR IS MEDALS. 
lUa8011's Fricti()1l Clutches and };levatol·S. 
VOLNEY vi: ��W 1mCO�,vp�o�fJ!����·i. I., U. S. A. 

Grain 8DeCuiation 
in large or small amounts. $25 or $25,000. Write 
W. T, SOULE & CO" Commission Merchants, 
130 La Salle St •• CHICAGO, ILL . . for Circulars. 

The attention of Arcb!tects, Engineers, and BnUders 
IMPI EMENTS MAC HINER 

is called to the ",pat dAClfn" in priceR of wrought 
� l ' , Y, ETC. I . . i'\TRlTCTURAJ. TBON. Catalogues, prices, and Agency terms solicited. Unex- [�I S  behev.ed that. w�re ownerS (ully aware of the small 

ceptional references. OSKAR NETZLER Agent in dIfference III cost whlch now eXIsts bptwefm iron and Brisbane, Queensla�d, Australla. ' 
I th°e�bi�:vl���ui:n::�� �1�in�0�1'dIi� ��o

i��� 

THE: SKINNER � T10NI\RY ENGINES� 
� PORTABI.E&S!Ae01CERS &GOVERNORS 

flftSrCLAssl<EcoNoM1CAL SKINNErr &. Wooo ERIE .Pt.. 
..;=.- EE ILLUSTfiATEC AOVERTlSEMENT � 

ruption to b'usVness in consequence of fire. Book of de­tailed i nformation furnished to Architects. Engineers, and Builders, on application. 
- -�--�---------� 

IT PAYS to sell our Rubber Hand Printing Stamps. Circulars free. G. A. HARPER & BRO., Cleveland, O. 

Address T OTTEN & CO., Pittsbul'gh, Pa. 

A copy of the claims of any patent issued since 1836 
will be fnrnished for $1. Paris, • , 1878 

Australia,1877 When ordering copies, please to remit for the same 
as above, and state name of patentee, title of inven­

Phila., • •  1876 tion, and date of patent. 
• A pamphlet, containing fnll directions for obtaining 

Santlago, 1875 1 United States patents .ent free. A handsomely bonnd 

1873 
Reference Book, gilt edges, contains 140 pages and 

Vienna, • many engravings and tables important to every pat-

J. A. FAY & CO'S 
WOOD WORKING MA.CHINERY 

was awarded at the Paris ��xposition over all compet� itorsTHE GOI.D �[ED,,"L OF HONOR. Also high­est award at Phila.,8antiago. Australia, and Vienna. Itis 
o··�;�'r��':W:��':!:�'h��,

i.��:::
t
:;:be:;�

n, 
Eeonolnize!ii )uIDber .. alld Incres8efi 

produet8 of the highest 8tDnd. 
ard of Excellence. 

Pl��t��a�hrs�ret���r:ql�i�����CsI:��Y��t�:;!���etll� ����:i 
ca.sh plices. Send for Circula.rs. 

J. A. FAY&; CO., CinCinnati, Ohio, U. S. A. 

Leffel Water Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation, 

rINI NEW PA14PIILE'1' rCUS79 
Sent free to those in 

James Leffel & Co , 
Springfield, O. 

110 Liberty St., N. Y. City . 

entee and mechanic, and is a useful hand book of refer­
ence for everybody. Price 25 cents, mailed free. 

Addre'8 
MUNN & CO., 

Publishers SCIEN'.PIFIC AMERICAN, 
3" Pari" Row, Ne,v York. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washington. D. C. 

tIOOTS' NEW IRON BLOWER. 

BLAST. 
IRON REVOLVERS, PERFECTL Y BALANCED 

IS SIMPLER, AND HAS 

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

CONNERSVILLE, IND • 

• TORN R.'-VHITLEY & co. R'!lropean Representatives of American Houses. with First-class Agents in the prinCipal industrial and agricul­tural centers and Cities in Europe. London 7 Poultry. I E. C. Paris, 8 Place Vendflme. Terms on application. J. R. W. & Co. purchase Paris goods on commission at shippers' discounts. 

The Premium DUC'S IMPROVED ELEVATOR BUCKET. • • , . ., I 8 Dey Street, NEW 
S S TOWNSEND Gen Agt \ 6 Cortlandt St., } 

Bucket. 

Made in sizes from 3% to 20 inches. For use in FLOUR, GRAIN, MALT, ORRA, CoA L, BROKEN STONf" SAl\'D. DUllGS. SPICF.S, Pr,ASTRR, etQ-.,., etc. These buckets Rr e struck out from the best charcoal 
irOfl", and are almost indestructible . .NO corners to catch. No seams to burst. RUn with great ease andfilljuUeverytime. No int1-�°:F�'i�����b�PSole Manufactnrer, Bro okhn, N. T. 

© 1880 SCIENTIFIC AMERICAN, INC 

WM. COOKE. Seiling Agt, 6 Cortlandt Street, . YORK. 
JAS. BEGGS & CO., Selling Agts., 8 Dey Street, 

IIrSE�D FOR PRICED CATALOGUE. 
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