
Inside PaKe, each insertion � - • "Ii cents a line. 
Jlitck Page,' each insertion. - - $1.00 a line, 
]i)ngramngs maJl head adver tisements at the same rate 
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Barber's Patent Bit Brace. 

AND MOST EcONOMICAL 

Boiler Feeder 
IS 

'FRIEDMANN'S INJECTOR, 
lIl.ANUFACTURED BY 

NATHAN &'!DREYFUS, New York. 
108 Liberty St. 

Send Cor Circular. 

Pyrometers, ��n:h�'i.�nr;la�r:iPe';.f 
Boiler Flues Super-Heated Steam, oil Stills, &c. ' 

Hereafter everyB,race bearing o�r name,found in anl. HENRY W. B(jLKJ']]Y t;ole Manufacturer 
:m.

k
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S
�'l:'i8 ' H9 Broadway, N. Y. 

brace is wo·ki s way into all parts of the civilized I C'C' A -eD�OL A'S ���l�'i�nU��8 tThe aw; ��C:I�� �';.�l{�
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and willllO�d, witlIOut any IItting, every style of boring COFFEE & SUGAR MACHINERY tools. adaotIng themselves to any shape of tang, When 
made witli the Ratchet 'attallhmcnt, a hole can be bored Cotree, Malt. Corn, Cocoa, aud Gratn-
in places where there is not rOOm to revolve the sweep. Dryinl! Machine. Cotree-Hulltng and 

;:'�:"i�
c
�J!

r
!�����w;,���:h:�e�nU':,i.�e���:1r:;� P o.ishiug· MachhleM. (;otree-Wa .. hing 

notice, as it wlll not appear again. lUacJllne. llellx Sugar Evaporator. 

MILLER'S FALLS CO., Messrs. C. ADOLI'HE LOW & CO •• 42 Cedar 
No. '74 Chambers ���"w York. �����t: m,:;,s�C:;�k�!J;;t��G�r.ft�r,�l�Mt,:;J r��; will give prompt attention to all orders for any Df the Tube Cleaners ¥'�be

c.::an\¥ll:E 
B'Wf- above machines. 

TIONAL STEEL TUBE CLEANER CO., 814 E. 9th �t., N. Y. -������-����-�---��� 

Steel Oastings, ALCOTT LATHES, for Broom. Rake and Hoe Han-
dles. S. C. fiLLS, 78 Chambers St. N. Y. 

DROP FORGINGSJlnd SP ClAL MACHINERY 
THE �ULL & BELI)ENCO" ' 

Danbury, Conn. 

DAMPER B E S T AND LEVERS 
REGULATORS GAUGE COCKS . 

MURRILL &KEIZER, «HOLLIDAY ST., BALTIMORE. 

Radial Drill s, etc., etc. 
All New Designs. Best Quality at Low Priees. 

NILES TOOL WORKS, Hamilton, Ohio. 

CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

From J4 to 10,000 Ibs. weight, true to pattern. An invalu­
able substitute for forgings, or for malleable iron cast­
in�s re1Uirill&'ieat streD�h. send for circular and 
rt"�¥,

s
IlSt1 sTi�itIj,�:1ifrL?tJiIf�Ifr�p;f:' 

MEN 
WANTED t."II ,00" to l'h ...... ', :'0 PEDDLING trom hOUle to bOIlI!!. 
$85 a month. ::p���g�!(:J.!�VEW(1i . Q,UUN Ctn GL4sa &: l..uI.:p WOll.Ke, CillCJIlll&ti. Ohio. 

SCROL.L SAWYERS. ' 
Before purchasiug anythin g re­

latin;; to Scroll Sawing, send 3c. 
stamp fot' Illustrated (Jatalogues of 
Tools, Supplies and Drawing De­
si::ns. Saw Blades, 10c. per doz. 
J. T. W. JENNINGS & CO., '75 Fnlton St., Box3745,N.Y. 

[NOVEMBElt . 3.' ,1&17· , 
Harri�on's' :8l!stem'9f. Grindin�! :':PHE ,TANITE CO., 

Illustrated Cataloguc·Now Ready. ,- STROUDSBURG, FA. . 
NEW STANDABDFLVU,IUNGMILLS. E'MERVWH£-ELS AND CRINDERS. 
Old Theories) ,H�rlzont!'1 Gripders, Slow RUDners, GEO; �:ACE, 121 Chambers st., New York Agent. Full! Explodeu. Fme Flour, HIgh bpeea, and Econo� 

mical :lIlfiling Fully l!;stablishe'd. ' . 
A NEW Copy For All. 

Millers and Editors please address 
EDWARD HARRISON, 

No. 13� Howard Ave. New Haven, Conn, 

No Sawdust! No Planin[ ! 
50 PER CENT. OF WOOD SAVED. 

The lumber, as manufactured b1>our recen¥J'J,atented 
����s�;����fOa��8�:!�:tg an�eBst:n�. �e�%!�� in stock, or willeut to order, as delCedt Walnut. Ma-
���:.nlro;n��ro ���h��n'ifc��di�it, c��l �:i:;� 
proached outside of our establishment. It needs but one trial of our lumber to remove all prejudice agalnst cut wOOd. as the boards, as manufactured by us, have "II 
the merits we claim for them" being f"lly equal to sawed 
wood. WeO. W. READ & Cu., 186 to 200 LewiS St.,N.�. 

WANTED-CANVASSERS ON A SPLENDID WORK. 
Best terms ever o:tfered . P. O. Box 2793, Philadelphia. 

$3 Prlf�la�Jt�v�loperBr��J ""�to'a"'!J'nre'iR,"Larger sizes-for large woi'k. vour own printinq and adVilYtislnq and 
save money • .Excellent spare·bour amuse­
ment for old or young. Or it can be made 
money making business anywhere. Send 

1m;t!!�lli!JW 3cif:L�'il�r �FO'�t�'i.��f!�turers, 
llieriden, Conn. 

PUNCHING PioPJ!=e&�.
an1rr�s,s�,[J!�r� 

PRESSES. �!��R PRESS co., Middletown, 

Patented .068-1874. BOLT CUTTERS. n Dies open and clo,� and Bolt 
thrown out automatically. 

• O��:�t��:�dhth

.

I�:!�i:�:;' �l:h , greater accuracy and uniformity 
and ten times a4 fast as a chaser , in a Lathe. Highest award o� 
American Institute, 1869 & 18,4-

Wood & LI�ht Machine Co., Worcester, Mas. 
make all kn.ds of Iron Working Machlll1'ry. 

Also, Shafting, Pulleys, &c. 

ertd�Ji�f,f?:!".r. � or lS!fle�G;-�r��i.'i4e�ilgi��t�r-
Wheels 'lnd Rope for conveying power long distances. Liquid Paints-all shades, finest in the world. Sendfor CIrcular. ' I Fire Proof Paint, for Wood work, &c. -�-- '----��-- I::i!,�i�i£':hlli':i���r��

n
c:�[��

c. 
IVorkiny .Alodels Rooflroatinll, for restoring andreserving Old roofs. 

Insneotion. & Insuranoe 

COMPANY. 
W. B, FRANKLIN, V. Pres't, 1. M, ALLEN, Pres'!, 

1. B. PIERCE, See'y. 

ESTABLISlIED 18H. 
JOSEPH C. TODD, 

(Formerly of Todd & Ra:tfertyJ, ENGINEERandMACHIN-
If�chi:� S���E���S, ��fJ�'rs?:tC�mAt�dA::�rt'�� 

�����i��
r
���h::�:�"e�'in

ea:.
y Roofs, &c. 

Steam Packing, fiat and round,aif sizes . 
Fire PI'oof Coatings, SheaIhmgs and Roofing Felts, &c. These articles are ready for use, and can be easil� ap­
flit�, Wc�

ny one. Send for Samples, Pamphlets, rice 

H. W. JOHNS MANUFACTURING COMPANY, 
8'7 Maiden Lane, NeW' York. jPHILADEI'PHIA BRANCH 406Arch St. 

Also DOW NIE, TRAINER & CO., Boston. 
for S. W. HEMPS'l'ED & CO, Columbus, Ohio. 

sale by �: r: i!Xftl:tIf�'c�' ���
s6rleans. 

THOMPSON & UPSON, San h'rancisco. 
-'Bryant's uNew Improved" Reese'J , Pat=tlt Adjustable Stencil Letters arC! taking the place of all others. They can be .formed into Solid Plates or used as Single Letter s. REDUCED I� PRICE. [TRADE MARK.] Everybody will huy them. Can-be sent by mail. Inks and Brushes and everyth i ng in Stencil stock. Sole manufacturer of the wonderful .. BLONDIN GYRO. 
SCOPE," and 50 other Agents' {Lost selling articles • •• Fortune Chart, ,. etc. GyroSCOEes mailed for 25 cts. Samte Chart. 2$ ets. 
����f�S�d� ��� :�� f�:nfsht�r���tly�';:"��ti��V:'a��::dlb� agents or consumers, of Amencan or Foreign make. 

O. G. DRY ANT. Sole Mfr. 102 Washington·st. Chica20. 

Pond's Tools, 
Enll.ille Lathes, Pl all"rs, Drills, &c. 

Seod for Catalogue. DAVID W. POND, Successor to 
LUCmS W. POND. Worcester, Mas ... 

MessrB. Munn & Co, in connec:ion with the p\lblica­
tion of the SOIENTIFIC AMERICAN, continue to el<amine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of business they have /lad OVER THIRTY 
TEARB' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specifications, 
and tlaProsecution of Applications for Patents in the 
United Scates, Canadl1, andForeiguCountries. Messrs. 
Munn &; Co. also ait�nd to the preparation of Caveats, 
TradeMark Regulations, Copyrights for Books, Labels, 
ReisBues, Assignments, and Reports on Infringements 
of Patents. All business intrusted to them is done 
with special care and promptness, on very moderate 

the celebrated and Improved Rawson & Rlttinller Hoist­ing Engine, I will furnish specifications and estimates for � WATCH GUARD CHARMS. tJ :�dk��:e f)f X'd"J'?i�ery. Send for descriptive circular 

One inch steel rule or �mall centre gange • .t, (J. TODD, 
with split ring, 30 cts. � nickled, �o cts.; sil- 10 Barclay St., New York, or Paterson, N. J. 
!;i��

dlJ2tfi.t bl�����' t ��tsric�ts are half 
_ DARLING, BROWN &, SHARPE, • FOR ALL lUNDS OF MACHINERY-Apply to Providence, R. I. . S. C. HILLS, 78 Chambers St., New York. 

. W" E E N..A.M'E L 
In I=INE J ET B lACKevery varietyofturned wood work p.1rtS" of machlOery;castings.tin Wfll'e and otherrnetat 
wOI'k ENAMElED JET tOaDS . in .. Doc! or metal, made to order 
aMERICAN ENAMELCQ.17WAAREN STPROVIDENCE. R • •  

Lathes, Planers, Shapers, Drills, 

ROOTS' PATENT PORTABLE FORGE. 
Gear &; Bolt Cu tters, &;c.E.GOULD,Newark,N.J. 

VULCANIZERS.formaking RUBBER HAND STAMPS 
fo�nik�15

, and instructions. J. W. Pratt, Rondout, N. Y. 

terms. 
We send free of charge, on application, a pamphlet 

containing further information about Pateuts and how 
to procure them; dirc'Ctions conc ming Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissues, In· 
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

ADAPTED TO 

EVERY VARIETY 
OF WORK. 

$66 a Week in your own town. Terms and $5 outfit free. H. HALLET'!' & CO .. Portland Maine. 

11200 
Salary. S.lesmenw.ntedtosellour Staple Goods �dea.ler8. Nopeddling. 
Expenses pa.id. Permanent employ­ment. address S. A. GRANT &; CO .. 
�J 4. 6 II: 8 Hom.e S", Cinciwl.1J.. U. $$OLD PLATEDWATCBES. Cheapest 

in the known world. Sample Watch Free to {leneS • ...Addreee. A. COULTER & Co., Cb1cago. 
JOl._..N :a::OLLAND'S-­

GOLD PEN'S 
Foreign Patents.-We also send, 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
able to the patentee in this country is worth equally as 
much in England and some other foreign countries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-will secure to an inventor the ex­
clusive monopoly to his discovery among about ONE ' 

HUNDRED AND FIFTY MILLIONS of the "lost intellig�nt 
people in the world. The facilities of business and 
steam communication are such that patents cao be" ob­
t.lined abroad by our citizens almost as easily R1fat 
home. The expeme to apply for an English patent ;s 
$75; German, $100; French, $100; BelgIan, $100; cana-I 

THE ONLY· FOROE WITH FORCE BLAST BLOWER. 

dian,$50. 
Copies of Patents.-Persons desiring any patent 

issued from 1836 to November 26,. 1867, can ,b e suppiied 
with official copies at reasonable cost, the price de· 
pending upon the extent ordraWijlgs'and'length of 

THE ONLY EFFECTIVE FORGE MADE. lleceived the Centennial :Metlal f1·0m the Judges on Awa.rd:s (0-" superior elasticity and general excellence." Unot. sold by your 
Stationer, send for Illustrated Price·List to the 

lIIanuf'aetory, 19 W. 4th St.. €:inC'innatl.' 

P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. nONCRETE AS A BUILDING MATRRIAL.-A \.J lecture delivered before tbe Royal Institue of Ar­
chitects, London, by A. Payne, with discussion of the 
subject by prominent architects. ··'I'his lecture and 
the extended discussions of th� subject are cootained 

S, -S, lOWNSEND, Gen' l Ag't, 6 Cortlandt St., NEW YORK. 
ROCK DRILLING MACHINES 

AND 
AIR COMPRESSORS. 

MANUFACTURED BY BURLEIGHROCKORlll Co 
SE:NnrOR PAMPHLET FITCHBURG. MASS. 

WOOD WORKING MAf1HINERY 
in SUI'PLEMEN1' Nos. 26,lmd 34. Price,10 cents - IJ . . , each. They present a lar�e �m01!nt of yaluable infor, 

New and impr!'ved, for special work. mation, upon Concrete bUIldIng. III conCIse form. 
BOring MachInes, TurnIng Lathes ��-� ---- -. .  --� -�. "-��-. 

tw Arbors
k S

aw Beuches, .scroIlI SECOND-HAND ENGINEBANDBOILERSFOR S ALE 
To�I'8 .

P'W�1 b:;\':rrt'li��?ih:t:n��a P0rtabl: an��tationary. Junius HarriS, T!t1l8vllle, Pa: 

SPARE THE CROTON AND .SAY'll THE 'COST. 
s
P:!����:isSUed SinCeNovember27,i867,at whicb Mill Stones and Corn Mills. 

Panel Raiser; with vertical,spindles, 
all others bein

3' 
infringements 'on 

���f7��ents of uly 11 and October 
Driven or Tube Wells WALKER �ROS;, -furnished to large consumers of Croton and Ridgewood 

13 and 16 Laurel St.� Phi.l�. W'Irer. WM. D.ANJ)REWS&BRO., 4H Water St., N.Y. whO control the patent forGreen'sAmerican Driven Well time the:patent'Office commenced printing the draw, 
ings and.�pecificationB, inay tie had by remitting to 
this office $1. 

A copy of the claims ,of any'.patent issued since,1836 
will be furnished 'lor $1. 

When ordering copies, please to remit for the ,�ame 
as above; and stMe name of patente .' title of inven­
tion, and date of patent., ' , ' , -

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

We make Burr Millstones Portable Mills. Smut Ma­chineR, Packers, Mill Picks, Water Wheels, Pulleys, and 
Gearing'. specially adapted to Flour Mills. Send for 
catalogue. ' 

J. T. NOYE & SON, HuWalo, N. Y. 

BOGARDUS' PATENT UNlVERRAL ECCEN­. TRIC MILLS-For grinding Bones, Ores Sand Old CrUCibles, Fire Clay, Guanos, Oil, Cake, Feed, Corn, Corn and Cob, Tobacco, Snuff, Sugar, Salts, Roots, Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, etc., .and whatever cannot be ground by other mill1l. ,Also for PaintsJ.Printers' Inks, Paste Blacking ... etc. 
JOHN W. THOMSON. successor to JAMES BOl<AR­
DUS, corner of White and'Elm Sts:;'NewYork. 

COMPRESSED AIR MOTIVE POWER-
With drawings and particulars of the most recent prac­
tice. The locomotives worked by compressed air, in use 
in 8t. Gothard Tunnel Works, with dimensions, etc. Five. 
engravings. SUPPLEMENTS 1 and 2. Price, 10 cents 
each. 

F ODS A L II:' " Boring and Turning Mill, 9 
� , , ""';_ feet owing, second-hand. 

Iron Planer ito plane 46 In. wide, 30 fee.t lOng
.
, suitable for 

Bridge Bui ders,-second-hand" strong and-'powerful. 
Address NILES ,TOOL WORK", Hamilton, Ohio. . $, 90A. Month salary, [also('x�nsesJpaid\ Agents : to" lien

. 
OUf lAlmp J!�ods • •  �ontrnct� Ma4.� :tor 

·Oli�y,cnr. Mound Qty M i,g.C�. St;Louu,Mo. 

Just Out. The Pl'\t.Save All Candlestick. A Perfect gem. No sprmgs ; no socket filled with grease. 25 E;::::r...� cts.mailedfree. AlsothecheapestWatches $2 75onefreetOagents. Lotsofnew ". in tbeworld. _ gooda.E.DA.UPlIINOT& cooN.Y. 

.05 Cards, 21) styles. 10c., or ro'Chromo Cards,2Oc. with ;£J name. J. B. HUS'I'ED, Nassau" N. Y. 

A
GENTS. WANTED. Package of GoodS free to everyappli(:ant: Star Novelty Co., Charlotte, Mich. 

THE NEW GERMAN PATENT LAW. 

Ad

:::llSher=���t�!�
'
C��Y' IBOIL E R CO VERI N�CS 

BRANCH OFFICE-Corner of F and 7th. �trO£ts. iliA VE 10 TO gO PER (lENT. 
Washington, D. C. THE CHALMERS SPENCE,C.G�' Foat Eaf!t 9th St., New York. 

Being the Full Text of the New Law for Patents, passed July 1st. 1871, covering all the States of the German Empire. Contained in SCIENTIFIC AMERICAN SUPPLE­
MENT No. 80. Price 10 cents. To be had at this Office 
and ,of .. 11 ne:wsdealers. 

THE "Scientific AmeNcan'.' is printed witb CHAS. . ENEU JOHNSON'& CO. 'S INK. Tenth and Lom­
bard Ste., Philadelphia, and 59 Gold St., New York. 

© 1877 SCIENTIFIC AMERICAN, INC 
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