
Inside Palle, each insertion·· .7� cents a line. 
Back Palle, each insertion ••• ,$1.00 a line. (About eight words to a line.) 
EngrovZngs may head advertis�nts at the same, rate 

per line, by measurement, as the letter press. Adver
tisements must be received at pUblication o;ffice as early 
as T hur sday rn<!rning to appear in next iSsue. 

AIR COMPRESSORS. 
PRiCES REDUCED. SEND rOR NEW CATALOGUE. 

CLAYTON STEAM PUMP WORKS, 
14 AND I" WATER STREET. BROOKLYN. N. Y. 

Established 1844. 

JOSEPH C. TODD, 
Snccessor to TODD & RAFFERTY, 

PATERSON, N • .Y., 

En[ineer and Machinist. 
Flax. Hemp, Jute, Rope, Oakum, 

and Bagging Machinery. Steam En-
��;�e:�il��� ��ien�O�C�:e8�e�% 
Engine and Force Pumps combined. Also owner and exclusive manufactu
rer of 

T:H:E NEVT 
Baxter Patent Portable Steam En[ine, 

These engines are admirably adapted to all kinds of 
�l�rn�o��
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kinds of agricultural and mechanical purposes, and are furnished at the following low prices: 
1 Horse Power, $13� 11l1l Horse Power, $17� �Horse Power, �2a �Hor�e Power, 2�O 3 Horse Power, Z7� 4 Horse Power, 3Z� 
Send for descriptive circular. Address 

J. O. TODD, 
PATERSON, N. J. 

Or No. 10 Barclay St., New York. 

Jeirutific �turrinlu. 
Park Benjamin'S Scientific EXDert Otfice, 

EXPE¥T
Plls�IJi'b':yNI�WLICW�lJITS. 

A second-hand 10-horse J10wer engine, with IS-horse 
pewer boiler. in good conditIOn. Will be sold cheap. PHOTO.ENGRA VING CO., 67 Park Place, N. Y. 

SPARE THE CROTON AND SAVE THE C·OST. 
Driven or Tube Wells 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
W .R. FRANKLIN,V. Pres't. J, M. ALLEN, Pres't. 

J. B. PIERCE, See'y. 

Roots' 

tThe VICTOR ROCK DRILL, I FOR ALL KINDS OF BLACKSMITHING. 
The }!:l�!'!"a>;";{'p�l;� ki£'lP.:';��cfed It at P, 11. a F. H. BOOTS, H'f'n, Connersville, Ina. 

'

the" Centennial" in 1876. Twenty-six of these S. S. TOWNSEND, Cen. Agt., } 6 Cortlandt St. 
. =v��tsor':;;�I:-n��Ys p� �'!,'l.� COOKE 8< SECCS, Sell'g Agts., NEW YORK, 

Send for Circulars and Terms. tr8END FOR PRICED CATALOGUE. 
• 

Address W. WEAVER, Phrenlxville, PQ.
I 
--MP-O-R-T- A- N-T-F- O- R - -A L-L-C O-RP- -O -RA-TI-O-N-S-ANJ)--SCREW PRESSES. MANF'G CONCERNS. -Buerk'M Watch. STILES & PARKER PRESS CO., Middletown, Ct. lUan's TilUe Detector, capable of accurately con. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new Ulustrated catalogue. 
Lathes, Planers, Drills, &0. 

NEW HAVEN MANUFACTURING co., 
New Jlaven, Conn. 

1'tlEWATSONfU P,FORARr � rUMFING.rlsrONROD.PLUNGER&YlElL 
lOIN OIRECT liNE ESJAN.OR DEEPWElL h..--- ONT �O Jp,MES WATSON �E SIMrLf EfFlCIE� 1603 S I�LA.. Sr 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and Grooving Machines, Daniel's Planers, Richardson's Patent Im-W�-S�� ii:Ch�ne���t��n�p��

i
Rlite����%\��S, :�� 

Woo d-WorkiWr�il���¥. ftWdG'� RI�i'f::ft;;�(f'&� 
by 

(Shop formerlYOC�U���n�'k�r1ii '%°6g:�ter, Mass. 

81 G PAY to sell our Rubber Printing Stamps. Sam
ples free. Taylor Bros. & Co., Cleveland, O. 

trolling the motion of a watchman Qrpatrolman at the 
dilferent stations of his beat. Send for circular. 
J. E. BUERK, P. O. Box 979, Boston, Mass. Beware of buying infringing Detectors. 

BOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grinding Bones, Ores Sand Old Crucibles, Fire Clay, Guanos, Oil Cake, Feed, Corn, 

Corn and Cob, Tobacco, Snulf, Sugar, Salts, Roots. 
�f��e�ndC�1f.�'fev�:'''.;'a''�n�t ?�I��';,":gd tS

b
���� :ftlf.: 

Also for PaintsJ.Printers' Inks, Paste !blacking), etc. 
JOHN W. THOmSON, SUCCessor to JAMES BOttAR
DUS, corner of White and Elm Sts., New York. 

T HE BEST! 
THE HAGl<':RSTOWN DRILL. 

The most reliable and success
ful GRAIN DRILLS In use-can 
change quantities of seed while 
in motion-the STAKDARD FER
TILIZINGDRILL of the Middle 
States, strong, durab1e, and 
simple, with olir GUM SPRING HOE AND GRASS SEED AT

TACHMENT. Manufacturers of the CELEBRATED VICTOR DOUllLE HULLER CLOVER MACHINE, the Best "" 
t,,&�"ij�AL
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$10 to $10 00 Invested 
,
In Wall St. Stocks makes 

fortunes every month. Books sent free explaining everything. 
Address BAXTER & CO., Bankers. 17 Wall St., N.Y. 

BOILER COVERINCS. 
WITH THE H AIR SPACE" IlUPROVEMESTS. 

THE CHALMERS-SPENCE, CO., Foot E. 9th St •• New York. Sole o�ers of the Air Space Pa ents. 

AIR ENG INES. 
No water. No Englmeer. AbBalutdy Sa;fe. Most eCOnomical and convenient power known. SHERRILL 
ROPER AIR ENGINE CO., 91 & 93 Washingtou St., N. Y. 

$ 7 7 a Month and expenses guaranteed to Agents. 
Outllt free. SHAW & Co"AeGUSTA,MATNE. 

PORTABLE AND STATIONARY EN· -
Ilines and Boilers,2J1i to 15 H. P. Return Flue BOiler, RUFFNER &; DUN:!!, �atentees 
large lire box, no sparks. Do not fall to send for circular and Sole �'l:Eufacturers. of the ExcelSl,!' Steel Tube 

Shafts, Pulleys, Han[ers, Etc. 
to SKINNER & WOOD, Erie, Pa. Cleaners

SCH6H�i'.r }I:&L�e�i\H',r;:rf.��r. 

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

chines, Packers, Mill Picks, Water Wheels, Pulleys, and Gear ng, spec ally adapteu to Flour Mills. Send for 
catalogue. 

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

IEMPIRE THRESHER 
MANU!"'ACT.URED A T 

HAGERSTOWN, MD. 
YTHE"HAGF:RSTOWNoSTEAMEI(;IN£&MACHIN£Co 
THE BESTIN THE WORLD. 

SEND FOR CIRCULARS. 

THE DRIVEN WELL. 
Town and County privileges for making Driven 

Wells and selling Licenses under the established 
American Driven Well Patent, leased by the year 
to responsible parties, by 

WM. D. ANDREWS IJI. BRO_, 
NEW YOltK. 

"The 1876 Injector." 
Simple, Durable, and Reliable. Requires no special valves. Send for Illustrated circular. 

Will. SELLERS & CO., Philo. 

The George Place Machinery Agency 
Machinery of Every Description. 

121 Chambers and 103 Reade Streets, New York. 

BYlJDHIIS' �S8£S"OS 
Liquid Paints, Roofing, Boiler Coverings, 
Steam Packing. Sheathings, Fire Proof Coatings, 

Cements &e. S_ND FOB DEsCRIPTIVE PRICE LIST. 
H. W. "OHNS M'F'Q CO. 87 MAIDEl LAME. I.l, 

ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO" 
LIMITED, 

Room 51, Coal and Iron Exchange, P. O. Box 3083, N. Y. 

.Y. LLOYD HAIGH, 

AGENT ��E!!U� 
RELIABLE, INTELLIGENT BUSINESS MEN 

can clear $1,000 to $3,000 yearly In the NEW 
AGENCY. Entirell:new and desirable-pleasant and permanent. Can be carried on in connection 
with a store, shop. or mill. or by any good agent. 

SUitable for every county In the United "tates. 
Address 

J. B. CHAPMAN, 
7 0  WEST STREET, MADI�ON, IND. 

FIRE INSURANCE EXCLUSIVELY. 
PAID UP CAPITAL ...................... $1,4l)S,007 .78 
NET SIffiPLUS, DEC. 3t, 1876.... ........ �30.0�6.S6 CASH ASSETS IN U. S. JAN. 1. 1878.... 4Z7,881.ZS NET ASSETS IN U. S. JAN. 1, 1878...... ZZO,OOO.OO 

TRUSTEES IN NEW YORK: 
LOUIS DE COMEAU. ESQ., of De Rham & Co. 
g�11 ����f1ffi: �Q.�����a���?�'i;,!�gr. & Co. 

JULmN I,E CESNE, Resident Secretary. 
T. J. TEMPLE, Manaller for the Middle States. 

WESTEBN UNION BUILDING, N.Y. 

Full assortment In store for Immediate delivery. 
WM. SELLERS & CO" 79 Liberty Street, New York. 

JUST PUBLISHED, 
'l'wo new, invaluable IJ,1aerenu Baako jor ArcMucU, 

POSTI!i'tr''J'N' i\'l�'il:t;.f ��r�RICE. 
FOUNDATIONS & FOUNDATION W ALL�, 
Pile D1'i"ing. Building: Stonell and B1'i"kll. 
lllustrations of Foundations. Pier and Wall Construc_ 

l..tion, Mortars. Limes, Cements, Concretes, Stuccos, &c.· 60 llustratlons. 
One Vo l., 8vo, CI� Price �1.�0. 

CAME RON'S PLAST E RE R'S MANUAL, 
Price, Cloth, l�mo, 7� Cents. 

BICKNELL'S SPECIl\!EN BOOK of 100 Archl-
�����s���s��,�t 
las, etc A desirable book 
for builders and all who 
contemplate building. 
One,8vo volume, cloth. Mailed free on receipt 
One Dollar. 187911lus-
Noa;�� onC"1.'#,�ft':"tufe� 

forwarded on receipt ofthroo 3�a:fa"���' and Buildlnll, 

BICKNELL & COMSTOCK, Publishers, 27 Warren Street, New Y al<, 

S H!�TJN�g��:��Jf\�����g�����r��' 

50 Latest Style CARDS, Bouquet, Lawn,Floral, etc .. In 
case, name in gold, lOc. stAVY BIIOS., Northford, Ct. 

BARNES' Jj'OOT POWER MACHINERY. 13 Dllferent machines with which 
W��'iis�ai:��

n
��d ¥o":be::,; in miscellaneous work can 

competeas to QUALITY AND 
fu�f�:;

wi
!rso

st
�:af�:;�r �::��{:� MACHINES SENT ON TRIAL. 

Say where you read this and send 
for catalogue and prices. 

W. F. &JOHNBARN�, 
Rockford, Winnebago Co, Ill. 

ALCOTT LATHES, for Broom, Rake and Hoe Han· 
dIes. S. C. HILLS, 78 Chambers St. N. y, 

© 1879 SCIENTIFIC AMERICAN, INC 

THE.TANITE CO., 
STROUDSBURG, PA. 

EMERY WHEELS AND CRINDERS. 
LONDON-9 St. Andrews St., Holborn Viaduct. E. C. 
Ll VERPOOL-42 The Temple, Dale St. 

ROCI< DRILLING MACHINES 
A NO 

AIR COMPRESSORS. 
MANUFACTURED BY BURLEICHRoCKORlll CO. 
SEND FOR PAMPHLET, FITCI-lBURG MASS. 

HARDWOOD LUMBER 
AND 

VENEERS. 
�������li��O������B,

S
ti��;�r���FI��?i�a��T:,�l�� 

eto. �anufacturers will find our stock unusually choice 
and prices low. Full line of Rare and Fancy Woods 
planed for Amateur's use. 

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

Faris, • , 1878 

Australia,1877 

:Fhila., • .187G 

Santiago, 1875 

Vienna, • 1873 

J. A. FAY &, CO'S 
WOOD WORKING MACHINERY 

was awarded at the Paris Exposition over all compet
itors THE GOLD MEDAL OFH�NOIL .AIsO h,gh
estawardatPhila.,santiago, AustralIa, and VIenna. ItlB 
OrlelDal In De8lp. Sltnple In ()onlitl'uction, 

Pert'ect In WorkDln.n8hip, Sa-veli labor, 
EconoDltze8 lUDlber� and Inerea8e8 . 

Prod=: -:.�t��=ft.:=��tand-
Railroad Furniture, and Agricultural �mplement Shops, 

Planing Mills etc., equipped at short notice, and the lowest 
cash prlces. Send for Circulars. 

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

CAVEATS, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica
ti�n of the SCIENTIFIC AMERICAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 
'In thjs line of business they have had OVER THIRTY 

YEARS' EXPERIENCE, and now have ttneqttaled facilit1es 
for the preparation of Patent Drawings, Specifications, 
and the Prosecution of Applications for Patents in the 
UnitL>d States, Canada, and Foreign Countries. Messrs. 
Munn & 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 intrusted to them is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further information about Patents Ilnd how 
to procure them; directions concerning 'rrade Jlfarks. 
Copyrights, Desi/(I1s, Patents, Appeals, Reismes, In· 
fringements, Assignments, Rejected Cases, Ilints on 
the Sale of Patents, etc. 

F01'eion Patentll.-We also send,free of charge, a 
Synopsis of Foreign ratent 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, anyinventi()n that is valu
able to the patentee in this country is worth equallyas 
much in England and Some other foreign countries. 
Five patents - embracing Canadian, EngUsh, 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 most intelligent 
people in the world. The facilities of business and 
s:eam communication are sllch 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 
IS8ued from 1836 to November 26, 1867, can be supplied 
with official copies at reasonable cost, the price de
pending upon the extent of drawings and length of 
specifications. 

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

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

When ordering copies, please to remit fol' the same 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet, containing full directions for obtaining 
United States patents seut free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables important to every pat
entee and mechanic, and is a useful hand book of refer
ence for everybody. Price 25 cents, mailed free. 

Address 1rIUn & CO., 
Publishers SCIENTIFIC AMERICAN. 

37 Park Row, New York. 
BRANCH OFFICJ!J-Corner oj' F and 'Uk Streets, Washington, D. C. 

TilE "Scientific American" is printed with CRAS. 
ENEU JOHNS ON & C O. 's INK. Tenth and Lom

bard Sts., Philadelphia, and 00 Gold St., New York. 
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