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. (About eignt words to a nne.) 
];ngravings may head advertisements at the same rate 

]ier,Zine, Oy measu,rement, as the letter press. Adver
lisements must be received at publication ojfice as «1rly 
as Thursday morning to appear in next issue. ' ---- " -- --

CA R PEN T E R S 'b:��i�.a&:.�:z:!::�'r�!: 
_____ Address THOS. MOLONEY, Jackson, Mich. 
WOOD ENGRAVING AT PROCESS RATES AND IN 
much less time. T. P. Donaldson, S1 Park Row, N. Y. 

Liqnid Paints, Roofing, Boiler Coverings, 
Steam Packing, Sheathings, Fire P"oof Coatings, 

Cements1..�c. SEND FOR DESCRIPTIVE PRICE LIST. H.W. JOHnS M'F'C CO.87MAIDEN LANE,N.Y. 

Deoxidized Bronze (Patent), supe-
�,:-�a?e'b"j���-�f�����c��r. 
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Electl"o-Bl"onzing on Il"on. (New Patent.) Inde
structible and unchanging by atmospheric action. 
Use of these patent rights can be obtained on favor-
able terms. PHILA. SMELTING CO., Phila., Pa. 

PORTER MANUF'O CO. � 
T h e  N ew 

Economizer, 
��rt��}J 

A
i�: 

gine with Re
tUr n If'l ue 
Boiler in use. 
Send for cir
cular to i 
�g�T�Ik¥t��; 1 
Syracuse.N.Y .. 

Agt.,42 Cortland St., New York. 

HARDWOOD LUMBER 
AND 

VENEERS. 
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F
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etc. Manufacturers will find our stock unusually choice 
and prices low. Full line of Rare and Fancy Woods 
planed for Amateu.r's use, 

CEO. W. READ &. CO., 
186 to 200 Lewis St., New York. 

THE SKINNE-R c.r-::- TIONARY ENG1NES� 
PCJ-� PORTA61.E0ABOICERS &GOVERNoIlS 

FmsTCLAsS&EcQNOMICAC SKJNN£1I & wooo ER1£ .PlI, � SEE iL.L.USTRATED AOVERT1SE'MENT � 

" The 1876 Injector." 
Simple, 
valves. 

Durable, and Reliable. Requires no special 
Send for illustrated circular. . Will. SELLERS & CO., Philo. -------

Shafts, Pulleys, Hanaers, Etc. 
Full assortment in store fen immediate delivery. -

WlYI. SEI,L ERS & CO., 79 Liberty Stl"eet, New YOl"l •• 

THE FORSTER-FIR
MIN GOLD AND SILVER 
AMALGAMATING CO:l1P'Y 
of Norristown, Pa., wlll grant 
state rights or licenses OU 
easy terms. This s y s t em 

J Citutific �tutritau. [NOVEMBER 22,,1879. 

STEAM PUMPS. 
HENRY R. WORTHINGTON, 

239 Bl"oadwav, N. Y. �3 Watel" St., Boston. 
THE WORTHINGTON DUPLEX PUMPING ENGINES FOIt ����. WJ's������

p
1'bO��fe�������ffggs:)(m. 

STEAM PUMPS-Duplex and Single Cylinder. 

Price list issued Jan. 1, 1879, 
with a reduction exceed

ing 30 per cent. 
WATER METERS. OIL METERS. 

Pyrometers. ���ns�
hli�ln!la�te�ipe�

f 
Boiler Flues, Superheated Steam, Oil stills, etc. ' 

HENRY W. BULKLEY, Sole Manufacturer, 
149 Broadway, N. Y. 

Paris, • • 1878 

Australia,1877 

Phila., , .1876 

Santiago, 1875 

Vienna., . 1873 

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

was awarded at the Paris Exposition over all compel-
������t���� :�t?a�� l':'t�tr�:��'li���oa��Ys 
Oloi&,iual in De.il;n, SilDple in Con!!it.'uetion, 

PerCeet in Workmanliihip, Saves labor" 
.t:Conornlzeli (nIObe.', and (ue.'ease8 

prOd:�!: �� t��!':fi::,:��tand. 
Railroad; Furniture, and Agricultural �mplement Shops, 

Planing Mills, etc" equipped at short notice, a,nd the lowest 
cfI,sh prices. Send for Circulars . 

S. A. FAY &; CO., Cincinnati, Ollio, U. S. A. 

OR/8COM & CO� 
,?-VAf..VE REF.lTTINo,-MACIiINE) 

'<!-r'"'<>-POTT SVI LtE� 
PA. 

MACHINISTS' TOOLS. THE TANITE C.O., 
NEW AND IMPROVED PATTERNS. STROUDSBURG, P A. Send for new illustrated catalogue. , . EMERY WHEELS AND CRINDERS. 

La the·s, Plan ers, Drllls, &c. LONDON-9 St. Andr<;�s St., Holborp. Viaduct,E. C. 
NEW HAVEN lUANUFAe·.'UKINH co., 

LIVERPOOL-�2Thelemple,Dale�t. ____ _ 

�ew lIavell, Conn. 

flCOLUMBIA BICYCLE. 
A practical road machine. Indorsed 
by the medical profession as the most 
healthful of outdoor sports. It aUI(ments three-fold the locomotive power 
of any ordinary man. Send 3c. stamp 
for 24 page catalogue, with price list 
and full information. 

THE POPE !lI'F'G CO., 
89 Summer Street, Boston, Mass. 

HARTFORD 
STEAM BOILER 

Inspeotion & Insuranoe 
COMPANY. 

W. B. FRANKLIN, V. Pres't. J . 111. ALLEN, Pres'!. 

J. B. PIERCE, See'y. --------- -----------
mUDFOHD MILIJ()O. 

Successors to Jas. Bradford & Co., 
MANUFACTURERS OF 

French Buhr Millstones, 
Portable Corn &; }'lour Mills, 

Smut Machines, etc. 
Also, ���:::1 k1ilrF���Ysh��:� and 
Office & Factory, 158 W.2d St, 

CINCINNA'l'I, O. 
J. R. Stewart,he8. W. RDunlap, Sec. 

LISTS SENT ON APPLICATION. 

Machinery, 
Such a,s Woodworth Planing, Tonguing, and Grooving 
Machines, Daniel's Planers, Richardson's Patent Im-��_�� �i:c�rine�

a
���t��n ���t�i�fite:���1A��s, :�� 

Wood-Workin#! MaChinery genpl'ally. ManUfactured by 
Wi'l'HERBY, RUGa & RJCHARDSON, 

26 Sa.lisbury Street, Worcester, Mass. 
(Shop formerly occupied by R. BALL & CO,) 

A 
GOOD PLAN. Combining and opera�iug many orderaln 

one vas t S11m bas every advantage of gl'eatest capital,with 
l>est skUlful management, Large profits divided pro rata, 
on investments of $25 to $10JOOO. Circular, with full 
explanations how aU can succeed in .8 tock dl'alings, 

mailed free. LAWRENOE & CO., 55 Ex.('l1allge Plac e, New Yorio.. 

'ROCK DRilLING M'ACHINES 
AND 

AIR COMPRESSORS, 
MANUFAC1URED BY BURLEIGHROCKDRILL CO. 
SENIHOR PAMPHLET. FITCHBURG. MASS. 

FRIEDMANN'S PATEN'l' 

EJECTORS 
Are the cheapest and most eff eotive machines 

in the market for 

Elevatin[ Water and Conveyin[ LiQuids 
from Mines, Quarries, Ponds, Rivers,Wells, Wheel Pits; 
for use in R. R. Water Stations, Factories, etc. They 
are splendidly adapted for conveying liquids in Brew
eries, Distilleries, Sugar Refineries, Paper Mills. Tanner
ies, Chemical Works, etc. Send for illus. catalogue to 

NATHAN & DRE!FU� 
Sole Manufacturers, NEW YORK. 

S H ��:.\ N��h��:���l��i����e�,
it�J ;;!�. 

----�----- ---- - -- ------ - -- ----- ---------- --
Lathes, Planers, Shapers 
DrUls, Bolt and Gear Cutters, Milling Machine.. Special 
Machinery. E. GOULD & EBERHARDT, Newark. N. J. 

"TORN R.�RITL EY & 00_ 
European Representatives of American Houses, with 
First-class Agents in the principal indu�trial and agricul
tural centers and cities in Europe. London, 7 Poultry. 
E. C. Paris, a Place Vend5me. Terms on applicatiun. 
J. R. W. & Co. purchase Paris goods on commission at 

t) r ft t f' � . , C::>u ""''''"'' ill"""""" 

--- -

,!Jl�L���w�}:", �tNfS) 
MODELS, and materials of all kinds. Catalogues free. 
GOODXOW & WIGHT-'IA�. 176 Wash'n St., Boston. Mass. 

Pond's Tools, 
En,2ine Lathe". Planers, Drills, &c. 

DAVID W. POND, Worcester, Mass. 
SHEET METAL DROP PREi"SES. 

STILES & PARKER PRESS CO., Middletown, Conn. 

of �£WATSON fU/.lp,rORAft,...� rUMPING,rISTONllOD PLUNGER& WELL II 0 IN om EeT liNt • "'lAN,OR DEEP)'IELL h.-- ' 
BO Jp,MESWATSON �ESIMPlE.ffFlCIE� 1608,SJ[l��S1: 

.A. 

fORTUNi OUICKlY MiDt 

CA \'EATS, COPYUIGHTS, '.rRADE 
llIAUI':S, ETC. 

Messrs, Munn & Co., in connection with the pnblica· 
ti'Jn 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 

YEAUS' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specificatians, 
and the Prosecution of Applications for Patents in the 
united States, Canada, and Foreign Countries. 11[ essrs. 
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 intrnsted to them is done 
with special care and promptness, on very moderate 
terms. 
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�,"�:ijE,���� Ready Roofing, 
in the world. C. E. JONES & BRO., Cincinnati, Ohio. 

Money has been made more rapidly within the last few months in Wall street than at any period since 
1873. Immense profit.s have been realized from small 
investments. The following aflldavit explains itself: 

of
P

f!fW:�ll4�fce�l;:et��feO�
ey�� �£�rfo

e:e ::l:�: 
and, on being duly sworn, says that on an investment 
of $25 placed with Thatch�r, Belmont & Co., bankers, 
and by them operated for a period of two weeks, I had 
returned to me by th<; said firm $972.53. 

We send free of charge, on application, a pamphlet 
containing further information about Patents "nd how 
to procnre them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Reissnes, In
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

FO>'ei(Jn Puteuts.-We also send,free of chm'qe, 
Synopsis of Foreign l'atent Laws, showing the cost ani. 
method of securing patents in all the principal coun· 
tries of the world. American inventors shonld bear in 
mind that, as a general rnle, any invention that is valu. 
able to the patentee in this country is worth equally as 
mnch in England and some other foreign conntries. 
Five patents-embracing Canadian, English, German, 
French, and Belgian-Will secnre to an inventor the ex
clnsive monopoly to his discovery among abont ONE 
HUNDRED AND FIFTY MILLIONs of the most intelligent 
people in the world. Tbe facilities of blL"iness and 
steam communication are such that paten�s can be ob
tained abroad by onr citizens almost as easily as at 
home. The expense to apply fol' an English patent is 
$75; German, $100; French, $100; Belgian, $100; Cana
dian, $50. 

,-' --,-- --- tor all kinds of Roofs, one-tililO the cost of tin. Send 

THE DRIVEN WELL. for circular and sample. 

W. H. STEWART, 
74 Cortland St., New York. 

(Signed) GEO. A. PAYNE. Town and County privileges for making f)riven 
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to responsible parties, by 
WM. D. ANDREWS &. BRO., 

Z35 BROADWAY, NEW YORK. 
._----

IT l'AYIi! to sell our Rubber Hand Printing Stamps. 
Circulars free. G. A. HARPER & BRO., Cleveland, O. 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills. Smut Ma

chines, packers
\
Mi1lPiCkS, Water Wheels, Pulleys. and 

Gearing specia ly adapteu to Flour Mills. Send for 
catalogue. 

J. 'I'. NOYE & SON. Buffalo, N. Y. 

The attention of Architects, Engineers, and Builders 
is called to th'i.¥iti/��tyil� £rtl.to�,,:rought 
It is believed that. were owners fully aware of the small 
difference in cost which now exists between iron and 
wood. the former, in many cases, would be adopted, 
thereby saving 1m8UJratlWe and avoiding all rjsk of inte,r· 
ra:R�1rr;fo�=i�� ifu��Y:��JI��c:pgfi::-t7on�00k of de-

$'10 to $1000 I 
Invested ir. Wall St. Stocks makes 
fortunes every month. Book sent 
free explaining everything. 

Address BAXTER & CO., Bankers, 7 Wall St., New York. i\GOULD'S mND AND POWER pmrps 
! I should be used by every household, factory, 
I railroad steamboat, or mine, and will give . 

. 

,I satisfaction. Theymake themforal lpurposes 
'. and 11.es. Illustrated catalogues furmshed . 
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. Factorr' Seneca Falls, N, Y. Warehouse, 15 
J'lU'k P., N.Y. rTInqwlrejor Goulds' Pumps. 

ALAND'S Silent Injector, 
Blower & Exhauster 

Apply to 
R�m!�j}:efJa 

State of New York, ( 
City and County crt New York, 5'" 
Sworn before me this 22d September, 1879. 

J. B. NONES, Notary Public, 
91 Duane Street, N. Y. 

Thatcher, Belmont & Co. accept subscribers on their 
�������
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lire aggregated and stocks operated. Latest waR Street 
information sent free upon application by Messrs, 
Thatcher, Be]mont & Co., Bankers, Pu 00 Box 1307, orAB 
Broad Street, N(>w York. 

_________ C_"., N. Y. ________ _ 
SEND 10 CENTS IN U. S. POSTAGE STAMPS FOR Leffel Water Wheels Manual for Engineers and Steam Users, b;j' John W.  , 
Hill. M.E., to W}1. A. HARRIS. Providence, R. I. With recent improvements. 

BOGARDUS' PATENT UNIVERI-IAL ECOEN- Prices Greatly Reduced. 
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co�h� 8000 in successful operation. 

Corn and Cob, Tobacco, Snuff, sUllar, Salts, Roots. rIllE NEW PA1!PlILE'l' FOR 1879 
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�(fGlil:: Ja.mes Leffel k Co , 

DUS. corner of White and Elm Sts., New York. Springfield, O. 

H M G P 
110 Liberty St., N. Y. City. 

DLEY'S as ore oM Dints, CENTENNIAL AND PARIS MEDALS. 
-!.:.:.:......�""='�Enft DoesMoredndBetterWork, . Mason'!! Friction Clutches and t�levators. 

I ., New and Improved Patterns." 
Takes Less Power, I VOLNEY w. MA80N_&_��I'r0vidence.It._=�. S. A. 

ThananyHammerintheWorid.· PH 0 S P H 0 R - B RON Z E 
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'" PUMp·RODS, WATe H ES Reduced Price-LiBtc>fGoldand 
SilverAmerican Watchesmailed 
freebyN.H.White,Newark,N.J. 

Holly's Improved Water Works. 
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variable pressure a more reliable water sUfPly fo)' all 
¥�:�:�t'ena�'c�

est�£�ts!
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il�nSU�'pfyes�y ct%'! 
USe of Holly's Improved Pumping Machinery. 5. Af
fords the best fire protection in the world. 6. Largely 
reduces insurance risks and premium�. 7. Dispenses 
with fire ene-ines, in whole or in part, 8, Reduces fire 
department exoenses. Vor information by descrIptive 
pam

fIh6�t� ��:&'V���41Hi\sJ8
e
co., Lockport, N. Y. 

AND g 'PNOtJ�'(}i- �() . SPRINO WIRE. 
7"' � Apply to 

THE PHOSPHOR-BRONZE SMELTING CO., Limited 
2038 Washington Ave., Philadelphia, Pa. 

WM. A. Hi\llRIii:. 
PROXm!l����' w�ik �;. Jit tr��st�l:'O�EET), 

Original and Only builder of tile HA HHIS-C()Hl.I�S }�N6INE 
With Harris' Patentet:l Improvements, 

fi'om 10 t" 1 ,000 H. P. 

© 1879 SCIENTIFIC AMERICAN, INC 

Cop·ies of Patents.-Persons desiring any patent 
i8med from 1836 to November 26,1857, can. be supplied 
with official copIes at reasonable cost, the price de
pending upon the extent of drawings lind length of 
specifications. 

Any patent issned since November 27,1867, at which 
time the Patent Office commenced printing the draw
ings and specifications, may be bad by remitting to 
this office $1. 

A copy of the claims of any patent issned since 1836 
will be fnrnished for $1. 

When ordering copies, please to remit for the >frrne 
as above, and state name of ,patentee, title of inven· 
tion, and da te of patent. 

A pamphlet, conlaining fnll directions for obtaining 
United States patents �ent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat
eutee and mechanic, ancl is a useful ha nd book of refer
ence for everybody. Price 25 cents, mailed free. 

Address MUNN & CO., 
Publishers SCIENTIFIC AMERICAN, 

37 Pal"l. Row, New York. 
BRANCH OFFICE-Corner of F and 7th Streets, 

Washmgton. D. C. 

THE "Scientific Amcricfln" is printed with CRAS, 
E:-;rEU JOHNSON & CO.'S DIK. Tenth and Lom, 

bard Sts .. Phila,jelphia, and 50 Gold St., New York. 
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