
OCTOBER 23, 1880.] 
Valuable and Indispensabl� 

Practical ana SciontIfic Books. 
LIST NO. 1. 

THE STEARNS MANUFACTURING CO., 
ERIE, PENNSY LV ANIA, make a specialty of Improved 

SAW MILL MACHINERY. 
Deslgne�a�d\�. 
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furnished on request. Also build 
ENGINES, BOILERS, AND MACHINERY IN GENERAL. 
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Crookes. Anthracene: its c o'nstituflo:' 
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Arrowsmith. Paper Ifanger's Companion. 12mo, $1 25 
A rmstrong. Construction and Management of Steam 

Boilers. 12mo. Cloth, . . • . $0 75 
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lustrations. Folio. Cloth, • • . $1000 ��:.';;. 'l;��t�
a�hem�tical :heor: of t�e Ste�m En\�nf5 

Baird. The American Cotton Spinner and Managers' 
and Carders' Guide. 12mo. Cloth,. • �1 50 

Baird. Standard Wage s Computmg Table.. Folio. 
Cloth. . . . • . . . $5 00 

Ba)cer. Long Span Railway Bridges. 12mo. Cloth. $2 00 
Ballerman. A 'rreatise on the Metallurgy of Iron. 

Illustrated. 12mo. Cloth, . . • $2 00 
Byles. Sophisms of Free Trade and Popular. Political 
Economy Examined. 12mo. . • . $1 50 

Beans. A Treatise on Railway Curves and Location of 
Railways. l�mo. Tucks,. . . • $1 50 

B
:��eitellt r�6�'b���h� �reat�e on �IO

C
k�, Wat�W5 

Burns. The American Woolen Manufacturer. Illus
trated with patterns and wood-cuts. 8vo. Cloth, f6 50 

Bemrose . Fret Cutting and Perforated Carving. 53 il-
I ustratlons. Uo. Cloth, . • . . $3 00 

Bemrose. Manual of Buhl Work and Marquetry. 93 de-
signs. Uo. Oloth,. • . • • $3 00 

Bemrose. Manual of Wood Carving. 123 illustrations. 
13tJ�neR.I

O�ooden a�d Brick Buildings, with Det
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$�� � 
Bicknell. Detail, Cottage, and Constructive Archi-

tecture. 75 large plates. Uo, . . • $10 00 
Bicknell. Cottage and Villa Architecture. 96 plates. 
Uo. . . . . • • • $600 

�l���:ll: ���� �61��g:�iM:i';�' ��'Hit'ecture�3 � 
plates. Uo, . . . . . • $3 00 

Bl�����s D�\"aW:.
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2����:!.di��: Fen�es, a�d Mi��eJo 
Bicknell. Street, Store, and Bank Fronts. 21 plate •. 

(to, . • . • . . • $4 00 
Bicknell. Village Builder and Supplement . . 55 plates. 
Bt��karns: PraCtical' Specifications of 'Work� exe���e� 
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i
C�� ?f.�:�n�'ii��: 

Bft�'i;. A Practical Workshop Companion. for Tin, st�� 
Iron, and Copperplate Workers. Over 103 illustrations. 

B��'£'t?· .f'��
t�a;'ble Worker's Manual . • 12mo. Clot�, 50 

$150 
B
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8vo. • • • . . . • $5 00 Bourne. Recent Improvements in Steam Engines. 
16mo. Cloth, . • • . . . $1 50 

Brown. Five Hundred and Seven Mechanical Move-
B:rg;�· l�g;';r C���hPrinciples of WeavIng' b;r J.in� 

and Power, with a nhapter onLace Making Machinery. 
Several hundred illustrations. Svo. Cloth . $10 00 

Buckmaster's Elements of Mechanical Pbysics. lllus-
trated. 12mo. Cloth. . . . . $1 50 

Bullock. The American Cottage Builder. 75 illustra-
tions. 8vo. Cloth, . . . . . $3 50 

Bullock. Rudiments of Architecture and Building. 250 
illustrations. 8vo; Cloth, . • . $3 1>0 

Burgh. Practical Rules for the Proportions of Modern 
Engines and Boilers for Land and Marine Purposes. 
12mo. Cloth,. . . . . . $1 50 
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e
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Cloth, . ' . • . . . . $300 
Byrn. The Complete Practical Brewer. Illustrated. 

12mo, . • . • • . . $125 
Byrn. The Complete Practical Distiller. Illustrated. 

12mo. Cloth, . . • • • • $1 50 
Byrne. Handbook for the Artisan. Mechanic, and En

ginner, Comprising the Grinding and Sharpening of 
Cutting ToolSEAbrasive Processes, LaJidRrY Work, 
X��a��fu���:te�r;l�vl�� ���������g

f�� G���1�:
ri
a�� 

Polishing. 185 illustrations. 8vo. Cloth, . $5 00 
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Byrne. The Practical Model Calculator, for the En
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Hyrne., The Practical Metal Worker's Assistant. Com-
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HardeningandTempermg, �elting and Mixing; Cast
ing and Founding ; Works in Sheet Metal; the Pro-

OF ALL SIZES AND FOR ALL PURPOSES. 

HENRY R. WORTHINGTON, 
239 BROADWAY, NEW YORK. 83 WATER ST., BOSTON. 709 MARKET ST., ST. LOUIS. 

GREAT IMPROVEMENTS 
Recently made in 

CRUSHING AND GRINDING 
GOLD and li'ILVER ORES, BONES, PHOS
PHATE ROCK, and CHEMICALS. We com
pel Ql;ARTZ to grind QUARTZ. 

Ad(l.resf!iI, for new cit·cula ... 
BAUGH & !;ONS, Philadelphia, Pa. 

BARNlSJ PATENT FOOr 
POWER MACHINERY, 

CIRCULA.R SA WS. SCROLL 
SAWS. LATHES. FOR�l ERS, MOR
TISERS. 'l'ENONERS, &c., for actual 
workshop business. 

COMP LETE OU1:'FITS for Mechanics and Amateurs. ' 
MACHINES ON TRIAL IF DE

SIRED. 
Say where you read this, and send for Descriptive Cat abgue and Price 

List. W. F. & JOHN BARNES, 
P,ockfo,1, Ill. 

Steel Castings 
From \{ to 15,000 lb. weight. true to pattern of unequaled 
strength, toughness, and durability. 15,050 Crank bhafts 
and lO,()(X) Gear ,\Vheels of this steel now running prove 
�\���fa���dt

;r?c�
e
�:ll other Steel Castings. Send for 

CHESTER STEEL CASTINGS Co., 407 Library St .• Phila, Pa. 

SURFACE FILlJ IIOLDERS. 
By their use a crooked file may be utilized as well as a 

straight one, and both are madetodo better execution in 
filing broad surfaces than has hitherto been possible. 

No. 4 holds files 12 to 1fin. long. Price 75c. each. 
No. 5" ,. 14 to 16 in. " Price $1.00 each. 
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WILEY & RUSSELL M'F'G COMPANY, 
GREENFIELD, MASS. "LIGHTNING" (trade mark), 

Manufacturers of Scxew Cutting 
��� ���'\��a��lftJ'jft�:�g�1:':�a 
or power in large variety. The 
celebrated LightmimO Screw Plates 
in various assortments. Taps, dies, and reamers for use in the bit-brace. The Green 

River Tire U1!setter. Green River Drilling Machines. 
Green River Tire Benders, Horse Shoers' Vises, Tire 
:�k��I

�tP,��c�0!�!J,;n8�s�':i ;;r,;'U:,�.
es, Counter-

'\.VANTED, 
.A thorough, energetic, and practical mechanic, as Super
intendent of Foundry and Machine Works employing forty hands on waterwheels, engines. sawmill work, and 
repairs. State kind of work familIar with; pay. 

Address F. ROBERTS, B9X 773, New York. 

"" THE BEST THING YET. THE � Fitchburg Acoustic Telephone Co.'s New Me
tallic Telephone. Send for new circular. 

FITCHBURG ACOUSTIC TEL1£PHONE Co., 
Box 198, Old City, Fitchburg, Mass. 

THE BLAKE "LION AND 

Wood·Working Machinery, 
Such u.s Woodworth Planing, Tonguing, and Grooving 
l\�����ne

�e�t:
ie��c1}tn���sM��i�����0�oJtaf:::,

t !�d 
�e.SRw Machines. Eastman's Pat. )Uter Machtnes, and 
Woo d .. Working Machinery generally. 'Manufactured by 

Wl'l'HERBY, RUGG & RICHARDSON. 
(Shop formerly o;g!'t!,�

b
b�k�trlt

t
L �0683S�'''' Mass. 

SNOW'S BEST 
Water Wheel 

Governor, 
MANUFACTURED BY 

COHOES IRON FOUNDRY 
AN D IIIACIIINE CO., 

COHOES, N. Y. 

To BATTERIES, CHEMICALS, AND MATE-
rials. in sets or Bingle, with Books of Instruction for Gold, Silver, or Nickel Platin�. THOMAS HALl" Manufacturing El ectrician, 19 Broomfleld Street, Boston, 

Mass. Dlustrated Catalogue sent free. 

TEL E P H 0 N E 1r?�:�: #il��t 
CirCUlars free. HOLCOMB & CO., Mallet Creek, Ohio. 

WESTON DYNAMO·ElECTRIC MACHINE CO 
Machines for Electro-platinl!', Electrotypin/!,. Electric 

Light, etc. In addition to testImonials in our Catalogue 
of Jan. 1. we beg to r efer to the following houses: 
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Tools employed by M etal Workers. With the 'AppJi_ AMEBltJAN MERtJHANTS, 
cation of the Art of Electro-Metallurgy to Manufac_ Makers of Wood and Iron Working Machinery, Agri
turing Processes. A new edition, to which is added I cultural Implements, Railway Equipments, and manu· 
an Appendix, containing rrhe Manufacture of RUSSian facturers generally, are invited to forward catalogues, 
Sheet Iron. By John Percy. The Manufacture of with best export prices and discounts for F. O. B. New 
Malleable Iron Castlni1\s, and Improvements in Besse- York, Boston, or Philadel

E
hia. to W. WILLI AMS &, C9., 

MERIJ>KNBRITANNIA Co.; R USSELL & ERWIN M'F'GCO.: 
ltfiJ.ED & BARTON; HALL, ELTON & CO.; HICHARDSOS, 
BOYNTON & CO.; WM. H. JACKSON & CO.; STANLEY 
WORKSj ROGII;RS CUTLERY Co.; CRAS. ROGERS BROS.j 
EDWARD MILLER Co.; MI'l'CHRLL, V ANum & CO,; NOR
WALK LOCK CO.; HAYDEN, GERB: & VO.; DOMESTIC 
Sl'�WING MACHr:'[J'; Co j EBERHARD FABER: JOB. DIXON 
CR UCTBLE CO.; MUMFORD & HA"SON; FAGAN & SON, 
and over 700 others. Outfits for NIC'KBL, SILVER, 
BRONZE, Plating. etc. The two highest CENTENNIAL 
AWARDS, and the C1I}N'rEN NIAI. GOLD M If:DAL of Ameri
can Institute, and Paris, 1878. Prices, $1;')0 to $;,)00. 

:g,":r�;r��s. 
Blvt:· tio���q�et. �ith �ver s!x bunu� ��i,i;, I�t�n��ange, Col ins St. West, Melbourne, VI(}- CONDIT,HANSON &VAN WINKLE 

SoleAgents ..NEW.ARK,N.J.: -; - � The above or any of our Books sent by mail, free 
. 

of postage. at the publication prices. Our various Cata- $ 6 6 a week in your own town. Terms and $5 outfit 
logues of BOOks. covering all branches of I.�D USTRIAL free. Address H. HALLETT & Co., Portland, Me. 

New York Office, 112 and 94 Liberty St. 
English Agency, 18 Caroline St., Birmingham, England. 

�:��r:a���:'ltT, sent free to any one who will fur- __________________________ . _________________ _ 

IndustrlaI
H:u�!�e��!�!s��!��a!dcIc;;.�orters, RUBBER BACK SQUARE PACKING. 810 Walnut Street, PHILADELPHIA. 

THE WAR-SHIPS 
AND 

NAVIES OF THE WORLD. 
C
���i
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ern War-ships of all the Navies of the World, 
:Naval ArtUlerl:' Marine Engines, Boilers, Tor-
pedo:�d �a� ��eu�?_�.i';!Sil���?;!�6��.

ages 

ByCHIEF ENGINEER J. W. KING. U. S. NAVY, 
Late Chief of the Bureau of Engineering. 

PRICE $". 
A. WILLIAMS & CO., Publishers, Boston, Mass. 

Goods manufactured atlow prices, with flne machinery, 
and the best of work. C. C. SHEPHERD, 

204,206, 2U, and 216 West HoustonSt., New York. 

MONITOR PLANER &. MATCHER. 
111.000 ft. 6-ln. flooring, or 45.000 ft. surfacing per day. 

SPAUE THE CUOTON AND SAVE TH�: 4)OST. 

Driven or Tube Wells 
w������ �r

l'k'l:'l��w�
r
! 'ifIf6�t�� ��ci1t.r������i'�� 

wbocontrol the patentforGreen'sAmerican VrivenWeU. 

BEST IN T H ... : WORLD. 
For Packing the Piston Rods and Valve Stems of Steam Engines and Pumps. 

the packing which. when in use. is in conta(,t with the Piston Rod. 
keeps tbe part 13 against the rod with sufficient pressure to be steam-tight, and yet 

lengths of about 20 feet, and of all sizes from X 102 inches square. 
JOHN H. CHEEVER, �l'reas. N};W YORK BELTING &. PACKING CO'l 37 & 38 Park Row, New York. 

�TOHNR.'\.VHITLEY ... � CO. 
European Representatives o f  American Houses, with 
First-class Agents in the principal industrial and agricul
tural centers and cities in Europe. London, 7 Poultry, 
E. C. Paris. B Place Vendome. Terms on application. 
J. R. W. & Co. purchase Paris goods on commission at 
shippers' discounts. 

T h e  N e w  
Econom i z e r, 
��rt��!.l A��: 
��; nwitl,\ I�e" 
Boiler in use. 
Send for cir- � 

FJ����':t MFG. ,� :1 
Co" Limited, 11· do-.... -l�..r. 
Syacuse,N.Y. 

G. G. YOUNG, Gen. Agt .• 42 Cortland St., New York. 

ABENTS WANTED EVERYWHERE to sell 
. the best Family Knit

ting- Machine ever invented. Will knit a Rair of 
�\���i

'i�
S
Wt'il�s��n�l� ��ar!:.��t·;,'�fI;��';,yi�o�k�X;; 

which there Is always a ready market. Send for circular 
and terms to the Twombly Ii-nitting Machine Co., 
MJ9 Washington St., Boston, Mass. 

Leffel Water Wheels, 
With recent improvements. 

Prices Greatly Reduced. 
8000 in successful operation. 

fINE NEW I'Al{I'I!LE� FOlllS79 
Sent free to those intM·porp,l.· 

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

110 Liberty St., N. Y. City. 

Pond's Tools, 
Enl!.lne Lathes. Planer .. , DrIlls, &c. 

DAVID W. POND, Worcester, Mass. 
B I G PAY to sell our Rubber Printing 8tamps .  Sam

. pies free. Taylor Bros. & Co., Cleveland, O. 

Forster's Bonk & Ore Breaker and Combined Crusher and Pulverizer. 
The simplest tnacllinp evp'r dp'Visl'd for the 'fntt"po.r;e. 

Parties who have used It constantly for six years testify that it Will do rlauble the work 
of any other Orusher, wit.h one-third the Power, and one-half the expense for keeping in 
repair. The smalier Sizes can be run with Horse Power. 

. Address TOTTEN'" CO •• Pittsburgh Pa. 

© 1880 SCIENTIFIC AMERICAN, INC 

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, Manufrs, 

CONNERSVILLE, IND. 
S. S. TOWNSE . , Gen. Agt., I 8 Dey Street, NEW 

NO \ 6 Cortlandt st, } 
WM. COOKE, Seiling Agt., 6 Cortlandt Street, YORK. 
JAS. BEGGS & CO., Selling Agts., 8 Dey Street, 

..-SEND FOR PRICJ;:P CATALOGUE. 

!sHEPARD'S CEI.EBRA'l'ED 
$§O Screw Cllttill� Foot LOllie. 
Foot and Power Lathes, Dri1l Presses, 
�C{t':t���:�ri,a6h���S����d�:I;,

s
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Drills. Dogs. Calipers. etc. Send for 
catalogue of outfits for amateurs or 
artisans. 

H. I .. SIIEl'AltD &: CO., 
331, 333, 335. & 337 We.t Front Street, 

Cincinnati, Ohio. 

STEAM PUMPS. 
THE NORWALK IRON WORKS CO., 

SOUTH NORWALK, CONN. --------

W H E AT Dealers make Money with 
W. T. SOULE & CO., '30 
La Salle Street, Chicago, 
lll. Write for particulars. 

(otoATR'OLLED 
• I' SHAFTING. 
The fact that this sbafting has 75 per cent. greater 

�\hee��;hu:e���:i�r ���u�t!� �;�h� ���t
g
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We are also the sole manufacturers of the CELEBRATED 
COLLINS' PAT .COUPLING, and furnish Pulleys, Hangers, 
���ii��ii��'£'o

ost approved sJb�s �'\':'ill�J"tri.&"s� on 
Try Street, 2d and 3d A venues, Pittsburg, Pa. 

190 S. Canal Street, Chicago, lll. 
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, Geo. Place Machinery Agency. 121 Chambers St .• N. Y. 

()AVEA'J'� COPYHIGH'J'S, LABEL 
BEtKIS'J'HA'J'ION, E fC. 

Messrs. Munn & Co., in connection witb tbe publica
tion of the SCIENTIFIC AMERICAN, continne to examine 
Improvement", and tG act aE Solicitors ot Patents for 
Inventors. 

In this line of businesR tbey have bad OVER THIRTY 
YEARS' EXPERIENCE, and now have uneqMled facilities 
for the Preparation of Patent Drawings, SpeCifications, 
and the Prosecution of Applications for Patents in tbe 
United States, Canada, and Foreign 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. Ail business intrusted to tbem is done 
with special care and promptness, on very moderate 
term�, 

We send, free of charge. on application, a pampblet 
containing furtber information about Patents, and bow 
to procure tbem; directions concerning Labels, Copy· 
rigbts. Designs. Patents. Appeals, Reissues, Infringe
ments, Assignments, Rejected Cases, Hints on the Sale 
of Patents, etc. 

Foreiyn Patents.-We also send,jreeoj charge, a 
Synopsis ot Foreig.'i Patent Laws. sbowing tbe cost and 
metbod of securing patents in all tbe principal coun· 
tries of tbe world. American inventors should bear in 
mind that, as a general rule, any invention tbat is valn
able tG the patentee, in tbis country is worthequal\y as 
mucb in England and some otber foreign countries: 
Five patents-embracing Canadian, Englisb, German, 
Frencb . and Belgian-will secure to an inventor tbe ex
clusive monopoly to bis discovery among about ONE 
HUNDRED AND FIFTY MILLIONS of the most intelligent 
peopl" in the world. Tbe facilities of business and 
steam communication are such that patents can be ob
tained abroad by our citizens almost as easily aR at 
bome. The expense to apply for an Englisb patent is 
$75; German, $100; French, $100; llelgian, $100; Cana
dian. $50. 

Copies of Palents.-Persons desiring any patent 
issued from 1836 to November 20. 1866, can be supplied 
witb official copies at reasonable cost, the price de
pending upon the extent of drawings and length ot 
specifications. 

Any patent issued since November 20,1866, at wbich 
time tbe Patent Office commenced printing the draw
ings and specifications, may be bad by remitting to 
tbis office $1. 

A copy of tbe claims of any patent issned since 1836 
wIIi be furnisbed for $1. 

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

A pampblet, containing full directions for obtaining 
United States patents, sent free. A bandsomely bound 
Reference Book, gil t edges, contains 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a useful bandbook of refer· 
ence for everybody. Price 25 ceDts, mailed free. 

Address 
MUNN & CO., 

Publishers SCIENTIFIC AMERICAN, 
37 Park Ho_, Ne_ York. 

BRANCH OF'F'ICE-C&rner oj F and 7th Streets, 
Washington" lJ. C. 
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