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VALUABLE BOOKS 
ON PAINTING AND VARNISHING, 

RUBBER B�£�
N
S
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��!� PACKING. s1��W. WOR�H��!'S. 

For Packing tile Piston Rods and Valve Stems of Steam Engines and Pnmps. !J39 Broadway, N. Y. �3 Water St.; Boston. 

A Practical Treatise on the ll1annfactnrc of 
Colors for Painting: 

709 lllal'ket St., St. l--io ... is, Mo. 
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�team_tiltht, and yet THE WORTHINGTON PUMPING ENGINES FOR W ATEIt 

creates �B��f:-;;-���88w2te������iSfar[o:a�n�condensing. 
Comprising the Origin. Definition, and Classification of 

Colors; the Treatment of the Raw Material; the best 
Formulre and the newest Processes for the Prepamtio n 
of every description of Pigment, and the necessary Apparatus and Directions for its Use; Driers; the Testing, 
�A¥lications, and Qualities of Paints, etc., etc. By 

fJ.1his Packing is made in lengths of about 20 feet, and of all sizes from }l to 2 inches square. WORTHINGTON STEAM PUMPS of all sizes and for all 
JOHN H. CHEEVER, Treas. NEW YORK B.;LTING &. PA()KING to., 37 & 38 Park Row, New York. purposes. 

Fro��v::'¥;eJc'ii��a1�A:'iJ.'!,"::��i" a&;��i!v����P���: THE DRIVEN WELL, AHEAD-O F  ALL COMPETIT ION' 
Prices below those o� any 

�aao. ' other steam pump In $1.50. 
A Practical Manual of llouse-Paintin:r, GI'ain-

��fo're�[llI:!:;�fion�
n
gf ���dS��dt�:r·ble���. 

ni
B; E. A. Davidson. 12mo. $3. 

Painter, Gilder, and Varnishel"s Cmnpanion. 
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�rt� �1��tn���'&'\\�\�:,\r��n1��f��ffi�e§��ii� lng, GraIning, Marblin g, Sign Writing, Gilding on 

Grass, and Coach Painting and Varnishing i Tests for 
t�:nIf���\i�gn�fr��i����r�\t�

n
:!n a���'n��i�rsC�{Jai�l�; 

Chevreul's PrinCiples of Harmony and Contrast of 

��": :;;3 �e(HlriV 1�����e�!2�r Dft�in:st:�!i�h� 
American J)rivf�n "'Veil Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS & BRO., 
Z3a BROADWAY, NEW YORK. 

THE SKINNER Q..r::- TIQNARY NGINES� 
� POllTABLe:�ABOH.ERS &GOHRNOIlS 

flRSTCLAssl<EcONQM1CAL SKINNIiIl & WOOD, EIlJE..PII. 
� SEE 1l..LUSTRATEO AOVEfiT1Sf:MENT � 

Colors, etc. 12mo. 356 pages. $1.50. W d W '  . 
Sign Writinfl and Glass Embossing. A Com- 00 - orkIng MachInery plete, practical Illustrated Manual of the Art. By James , 

Callingham. 12mo. $1.50. II Such u.s Woodworth Planing, Tonguing, and Grooving 
A Uomplete GuideHn· Coach Painters. Trans- Machines, Daniel's PI�ners, Ric�3;rdsOn)s Pa�ent Im

lated from the French of M. Arlot, CQltch Painter. By woved ,!enon MachInes, :U0rtIslll�. Mould�n�, and 
A. A. Fesquet, Chemist and Engineer. 12mo. $1.?5. W
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iI'ir The above o r any of our Books, sent by  ma,ll, free WITH.l£HBY, RUGG & RICHA.RDSON, 

y 
of.postage, to any part of the world, at the publIcatIOn 26 SaliHbury Street. "\Vorces1 pr, Mass. prICes. (Shop formerly occupied by R. EA LL & CO.) 

Our new and enlarged Catalogue of Practical and Sci-
�::l� ���

k
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g
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h?:��dr�:��logueS sent 
HENRY CAREY BAIRD & CO., 

INDUSTRIAL PUBL]SHI�RS AND BOOKSELI,ERS, 810 WALNUT STREET, PHIIJADELPHIA. 

Address, for circular, 

" RELIABLE" 
Engines a complete success. Prices still 40 per cent. below 
those of other makers. Unequaled for efficiency, �imFlici-
��51ltl}���oai'p1.:" top$1&rfO�O� 
H. P. All complete, with Governor, Pump, and Heater. 

Lathes, Planers, Shapers 
Drills, Bolt and Gear Cutters, �lilling Machines. Special 

,Machinery. E. GOELIl & EBEHllA.HD'r, Newark, K J. 

SHEP A RD'S CEl,EBltATED 
$§O Screw Cntting Foot Ilathe. 
Foot and Power Lathes, Drlll Presses, 
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fO;��[e��s f�� artisans. 

H. I,. SHEl'ARD & VO., 
881, 333,335. & 337 West Front Street, 

Cincinnati, Ohio. 

,-U;:, 
EIGHT SIZES FOR HAND USE. 

THRE�V'!ifJ!-M�g I:8'llli(:ft�11��wER. The very large increase in our sales last year prove that these machines fully sustain the awards "A� 
THE REST" made to them at the great Centennial 
"llun«h'ed day trial," in Philadelphia, in 1876, and 
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and greatly improved in every respect. 
Examine our New Lawn Sweepers. Hand or Horse size 

GRAHAll"I, EMLEN & PASSMORE, Patentees and Manufacturers. 
631 Market St" l'ltlladelpltia, Pa. Send for Descriptive Catalogue wi th prices. 

THE 
Eclip!ile Engine 
Furnishes steam power for all 
Agricultural pllrposes, Drivin{} 
Saw Mills, and for every use where a first-class and eco
nomical Engine is required. 
Eleven first-class premiums awarded, including Centennial, ''16. I{efer to No. 1', iSHue of 
'77 • No. 14, issue of '7R, of SCI
F.STH'IC AMEHICAK, for Edi
tonal illustrations. CO., Waynesboro. F'ranklin Co., Pa. please name this paper. 

HEALD, SISCO & CO" 
Halllwin"ville, N. Y. 

.. TORN R. '-VI-I:ITL EY & CO. 

AIJMI 
STEAM PUMPS, 

European Representatives 0 f American Houses, with 
First-class Agents in the prinCipal ind ustrial and agricultural centers and cities in Europe. London,7 Poultry, 
E. C. Paris,8 Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. -----------------------

SWEEPSTAKES, WITH THE ELLIS 
Patent Journal Box. The best Planer and Matcher ever 
made. Plani� 20 jn. wide, 6 in. thick, weight 2,100 lbs., 
��.; �:���gg, ��¥'o;?2�d ���d����a;$���h��� &�r: 
and Blind Machinery a speCialty. Send for descriptive 
catalogue to Rowley & Hermance, Williamsport, Paw ---------------------- -

An engine that works without 
Boller. Always ready to be started and �� ItV;N� �n(ii, �'81�7er. 

CONVENIENCE Burns common Gas and Air. No 
steam, no coal, no ashes, no fires! 

,,i,;�����m, �1m�:r��ratfe�d:��:' insurance. 

'l'HE NEW OT'l'O SILENT GAS ENGINE. 
Useful for all work of small stationary steam engine. 
��i\Yh�tm" � Zct:,a�:1? c�e��,lt 1?feIe1: EJ�I��� �� 
H. S. Manning & Co., 111 Liberty St., N. Y., Agents. 

AIR COMPRESSORS. 
THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. 

FOR EVERY DUTY. 

VALLEY MACHINE CO., 
SPARE THE CRO'l'ON AND SAVE TIn: t;O�'l'. 

Driven or Tube Wells 
W�r������ ��i'k�li�w�

r
: '1lR��\�U�!:����';;���� w bocontrol the patentforGreen'sAmerican Driven Well. 

Pond's Tools, 
Engine Lathe". Planer", Drill", &c. 

DAVID W. POND, Worcester, Mass. 

EASTHAMPTON, MASS. 

IMPLEMENTS, �fACIIINERY, ETC. 
Catalogues, prices. and Agency terms solicited. Unexceptional references. OSKAR NK'J1ZLER, Agent in 
Brisbane, Queensland, Australia. 

THE FORSTER-FIR
MIN GOLD AND SILVER 
AMALGAMATING COMP'Y ... - of Norristown, Pa., will grant li� state rights or licenses on 

I· III easy terms. This s y  s t em  
:o

o
:::s �het'in::��y ��idl;: 1:Jl""=::::':' � Apply as above. 

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

TEL E P H 0 N E }Yri'�:�3.Jo. ��\'d 
Circulars free. HOLCOMB & CO., Mallet Creek, Ohio. 

B. W. PAYNE &, SONS, CORNING, N. Yo 
XS"r'..A.llLYRIIED :1.840,. 

Patent Spark-A.rresting En
gines,mounted and on skids. 
Vertical Engines with wro't 
boilers. Eureka Safety pow
ers with Sectional boilers
can't be exploded. All 
with Automatic Cut-Otfs. 
J;'rom$150 to $2,000. 

Send for Circular. State 
where yon SilW this. 

the market. 
WATER METERS. OIL METERS. 

N� Sawdust! N� Planin[! 
Thin lumber, 1-16 to Y2 inch thick, cut and seasoned by our recently patented machines, equal if not superior to 
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b;ttg�\�r:::i ��n�� facturers in the country, and giving entire satisfaction. 

In addition to our specialty, our usual complete stock of sawed Hardwood, Lumber, and Veneers, figured and 
plain, Burls, etc. 

G EO. W. R EAD & CO., 

186 to 200 Lewis Street, New Yorl., 

CA VEATS-, COPYKIGH'J'S, LABEL 
KEtHS'J'KA'J'ION, E I'C. 

Messrs. Munn & Co., in connection with the publica
tion of the SCIENTIFIO AMERICAN, continue to examine 
Improvements, and to act as Solicitor" of Patents for 
Inventors. 

I n this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the Preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
United States, Canada, and FJreign Countries. Messrs. 
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 spedal care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patel;ts and how 
to procure them; directions concerning Labels, Copy
rights, Designs, Patents, Appeals, Reissues, Infringe� 
ments, AS8ignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

FO"ei(Jn Patents.-We also send,free Of charge, 2, 
Synopsis 01 Foreign Patent Laws, showing the cost and 
method of securing patent, in all the principal coun· 
tries of the world. American inventors should bear in 
mind that, as a general rule, any Invention that ie. vaIu.· 
able to the patentee in this country is worth equally a8 
much in England and some other foreign countries. 
Five patel ts-embracing Canadian, English, German, 
French, an.l Belgian-will secure to an inventor the ex" 
clusive mO.lopoly to his discovery among about ONE 
IlUNDRED AND FIFTY lllLLlONS of the most intelligent 
people in the wor:d. The facilities of bu.iness and 
steam communication are such that paten�B 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. 

Copies of Patents.-Persons desiring any patent 
issued from 1536 to N ovem ber 20, 1866, can be supplied Bookwalter En[ine, 

Compact, Substantial, Econom
ical, and easily managed i guaranteed to work well and give full power claimed. Engine and 
Boiler complete, including Gov� 
ernor, Pump, etc., at the low 

C HAL LEN C E" ROC K B REA K E R with official copies at reasonable cost, the price de-
Patented November 18, 1�7�. 

• pending upon the extent of drawings and length of 
For Macadam Road making, Ballasting of ltailroads, Crushing' Ores, use of II'on Furnaces, specifications. . . . etc. Rapidly supersedlna' our older styles of Blake Crusher on account of its superior strength eJ!ici- Any patent Issued smce November 20, 1866, at whICh 
e,,!",y,and simplicity. Adol?te!1 by important Railway and \IUning Corporations, Cities, and Towns. time the Patent Office commenced printing the draw-
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1!'lrs1 Class Medal of S1J1J<rWl"tty awarded by American InstItute. I • • I ings and specifications, may be had by remlttmg to 
4J1i " ,. ........ 28000 BI,AIlE CRUSH.EI� CO., Sole Makers, New Haven, Conn, ! this office $1. 
----------------------------------------------

A copy of the claims of any patent issued since 1836 � P�t on car� at sp�i':'giIerX� � 
orl:O::�:t�ll���c�o��;io, i Delamater Steam Pumps, 

_______________ 
' 

__ � , For every variety of work. 

THE DINGEE & CONARD CO'S IWATERWORKS PUMPING -ENGINES, 

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. 

BEAUTIFUL EVER-BLOOMING � I DELAMATER IRON WORKS 
R 0 S E S I

� Boiler Makers, Engine BUild�rs, 

A pamphlet, containing full directions for obtaining 
, United States patents sent free. A handsomely bound 

I Reference Book, gilt edges, contains 140 pages and 
______________________ many engravings and tables important to every pat-

M A C  H I N 1ST S' Too L s. : entee and mechanic, and is a useful ha nd book of refer. 
ence for everybody. Price 25 cents, mailed free. 

and Found,'rs, 
THE BEST IN THE WORLD. Office, No.tO CORTLANDT ST., 

R:!.arf:l �';.c;,��lt.w: 
Jai�.;.�",���:�t��,�tim;��!� Works, Foot ofW. 13th St., Nurth River, New York. 
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NEW AND IMPROVED PATTER.NS. 
Send for new illustrated catalogue. 

Lathes, Planers, Drills, &0, 
NEW HAVEN llIANUFAC·.'UKING CO., 

______ ____ ___ :'oI_e_W __ I_lavell, Conn. for$l; 1!J for �:l; 19 for $3; 26 for $4; 3ii for $.'); $ 777 A YEAR and expenses to ag-e-n- t-s.-o-u-t-tl-t -F-r -ee- . li�i�f: �!Oi!seO b�ii1.���r:;-a���del�
o
:ag�� lll�:' A.ddress P. O. VICK.l£RY, Augusta, Maine. 

trated
-
and clwose from over Five Hundred Finest ABENTS Catalogue free. $7 per day made easy. 

�orts. Address .J. �'. (';AGE & VO., Boston, Mass. 
THE DINGEE & CONARD CO" 

Rose Growers, West Grove, Chester Co., Pa. 

The attention of Archltectll. Engineer., p·nd ·BUllders 
Is called to th'i,¥'itb��i'fkIHrl'i�()).,:rOnght 
a\���:��"evi\'.d �g:;':;'1�� °iion:r�i�¥s" t�t��� t�n"':;� T�E HOLLY SYSTEM FOR HEATING 
WOOd. the former, in many cases. would be adopted, c!tIes and v!"aa'es, under the Holly Patentll. Is in prac
thereby saving- inS¥Tance and avoiding all risk of 'tmer.. tICaloperatl9n in many places. For economy, com�ort, 
rltption to bust'fleSS In .consequence of fire. Book of de- I Bl':ld convenlence, is superior to any other priIfClple. 
tHileo information furnished to Architects, Engineers. LICenses granted to corporations for the use of tbiS Jrrs", 
and Builders, on application. tem. Holly Steam Comllinat'DCo.,Lim.,LockpoI"hPI.Y. 

The H Uurlless" 
Non - Conductor. for Heated Surface. 
tiPPci�Cr�bJa !�rf��.,� 
�a���s. e]��r' a;p� 
plied. emcienl. and Inexpensive. BU'gess 
Steam Pipe Covering Co., 2Uth and Ridge 
Ave., Pbila., Pa. 

BATTERIES, CHEMICALS, AND MATE-
rials. in sets or single, with Books of Instruction for Gold, SHver. or Nickel Plating-. THOMAS HALL, 

Manufacturing Electrician, 19 Bloomfield Street, Boston, 
Mass. Illustrated Catalogue sent free. 

© 1880 SCIENTIFIC AMERICAN, INC 

Address MUNN & CO" 
Publishers SCIENTIFlC AMERICAN, 

37 l'ark Row, New York. 
BRANCH OFFICE-COI"rU;r Of F and 7th Streets, 

Washington, n. C. 

ROOTS' NEW IRON BLOWER. 

POSITIVE BLAST. 
IRON REVOLVERS, PERFECTLY BALANCED 

IS SIMPLER, AND HAS 
fEWER PARTS THAN ANY OTHER BLOWER. 

P. H. & F. M. ROOTS, Manuf'rs, 
CONNERSVILLE, IND. 

S WN G t \ 6 Cortlandt St' } 
• S. TO SEND, en. Ag ., { 8 Oey Street, NEW 

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

�SEND fOR PRICED CATALOGUE. 
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