
Inside PQ.lle, each insertion � - - 71i cent .. a line. 
Back Pall"e, each insertion - - - 51.00 R line. (About eignt words to a line,) 
iilnqravm(ls may head advertisements at the same rate 

per tine, by measurement as the tetter press. Adver
tiseTMrlts must be received at publicatUm o;/fice as early 
as Thursday 'llUYJ'1I,i,'I/{J' to appear in MrlJt UlBUe. 
THE EUREKA lSCROLL SAW MACHINE� is the best in use. For circulars,etc. ,address the patentee and manufacturer, Jerome S. Moseley, Syracuse, N. Y. 

/tIA/?f//A/ SAFE & SCALE Co. 
·E65 BROADWAY. NY· 

! An assortment of 
i WOOD-WORKING MA{)HINERT 
'made by Richards, London & Kelle}, (dissolved); also, a 

I 
number of first-class MACHINE TOOLS (nearly as 
�g��,�.n�'ilr Y�r��al����f;g�ng}r�c,I�y,Yn�� ���d e�¥e mates, apply at the works of JOHN RICHARDS & CO. 22d and Wood St." Philadelphia, manufacturers of Standard Gauges ana other Implements. 

ESTABLISHED 1844. ' ---------------------

JOSEPH C. TODD,IMACHINISTS'TOOLS. 
ENGINEER and MACHINIST . Flax, e Rope, I NEW AND IMPROVED PATTERNS. 
Oakum and Baggin� MaChinery, Steam Boilers, Send for new lllustrated catalogue. 
etc. I also manufactureBaxter's Ne l!Jngine L th PI D '11 & of 187'7. Can be seen in operati6'll at my store. A one a es, aners, fl s, o. h
g�:;��':����'lte��f���������ht�::; NEW HAVEN llIANlJFACTURING co., 

Eorse-pQwer, $275. Manufactured exclusively by New Ilaven, Conn. 

J. (). TODD, 
10 St., New York, or Paters'lB, N. J. 

Pyrometers. �$�n:h:f!�infla�e�peOsf BOiler Flues, Superheated Steam, Oil Stills, &c. HENRY W. BULKLEY, Solo Manufacturer, 149 Broadway, N. Y. 

TO INVENTORS 
�AND MANUfACTURERS 

FOLLOWS & BATE, Manchester, England, Hardware 
and Machinery Merchants, are prepAred to bllY Ameri
can Goods for Cash,and to act as SoIl' WholesilJe A ents. 

SHEPARD'S'CELEBRATED' 
$�OScrew Cntting Foot Lathe. 

TO ADVERTISERSI��!�:10 
AYEeit&: soiN':sheMANUIAL 
FOR ADVERTISERS. 160 Svo.pp. Morecomplete than anT which l:..ave �receded it. Gives the nameS" circulatIon, and advertlstng rates of several thousana. newSp'aperB in the Unit.ed States and. Canada, l\ttd contains more' infonnation of value to an advertiser t�an can be found in a.ny other pUblication. All lists have been carefully revised, and where practicable prices have been reduced. The special oft'ers are numerous and unusuallY advantageous. Be sure to send for it before spendi!l8' any mon_�l in neWBp&P.f!r advertising. Address N. W. A YER & SON, ADVERTISING AGENTS. Times BuildiD&. Pbiladell'hlIti; 

LAP WELDED CHARCOAL IRON Oiler Tubes, Steam Pipe, Light and Heavy Fo..nngs, otton PreSilos, Rolling Mill and13!JiJlt 
J:>\G IRON WORK S ,  iltil �outh Fourtb St., Pbila. 

THE ONLY 
Genuine GEISER 
8EJ.F-REGn.A1'
DIG GUAIN SEP .. 
ARATOR. Celebrated for its light and smooth 

THE TANITE CO.� 
STROUDSBURG, PA� 

EME'RY WHEELS AND CRINDERS. 
. GOO. PLACE, 121 Chambers St., New York Agent. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, ' 
MANUFACTURED BY BURtElCHROCKDRIll CO. 
SEND FOR PAMPHLET FITCHBURG MASS. 

STEAM PUMPS. 
I HENRY R. WORTHinGTON, 
'�39 Broadwav, N. Y. S3 Water St., Boston. 
THE WORTIDNGTON DUPLEX PUMPING ENGINES FOR 
J!����WJ:fl��:IT����:'�Con-

STEAM PuMPS-Duplex and Single Cylinder. 
WATER METERS. OIL METERS. -

Prices Larll'ely Reduced. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
G 

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

Tn GEISER M'F'GCo.,Waynesboro, Franklin Co., Pat $'1 A DAY to Agents canvassing for the Fire
side Visit Jr. Terms and OUtfit Free. Address P. O. VICKERY, Augusta, Maine. 

--.�.--�-

1. B. PIERCE, See'y, 

I{)E AT $1.00 PER TON. 
The PICTET ARTIFICIAL ICE CO., 

LIMITED, Room 51, Coal and Iron Exchano;e, P. O. Box 0083, N. Y. 
EVERY MAN 

HIS OWN 

PRINTER! 

Mill Stones and Corn Mills. ROOTS' ROTARY HAND BLOWER. FOR ALL KINDS OF MACHD:ERY-Applyto S. C. HILLS, 78 Chambers St., New Yor�. 
DAMPER B E S T AND WEIGHTED REGULATORS GAUGE COCKS. 

We make Burr Millstones Portable Mills. Smut Maehine., Packers"Mill PiCk_S .• Water Wheels, Pulleys, and Gearing. SpeciallY adapieu to Flou� Mills. Send for catalogue. 
_____ J_._T_ ._NOYE & SON, Buffalo, N. Y. 

W ARR.lNTED THE BEST. 
1 H. P. Boiler &, Engin-e, $150. 

2 H.P., $175. Stl.P., $200. 
Tested t02OO1bs. Steam. 

LOVEGROVE k CO. , 
lli� N. 3d St., Philadelphia, Pa., 
Builders of Engines and Boiler!!. 1 to 100 horse power. Send for etrculars and 
prices. and state Size and stIle you want. ------

CAMERON 
Steam Pumps 

For Jlines, Blast Furnaces. Bolling 
Mills, Oil Refineries, Boiler 

Feeders, &'c. For illustrated Catalogue and Red<uced Price LIst send to 
Works, Foot East �3d St., New York. 

PORTLAND CEMENT, 
FOlUldaetc. 

Ithaca 'Calendar Clock. 
Indicates perpetually the hour of the day; the day of the week, the day of the month, the month of the year, IndlBpensable i n  every bU S i n e s s  office. A necessity 

ifa:J:c"thr�guf'ii 
fi teen (Jjj)' differ-
����Yl�et�.�ti common .bouse. to the most elaborate banking or co��:s 

ten 
(50) 

• OR· ALL KINDS OF 
MUR ILL & KEIZER, 44 HOLLIDAY BALTIMORE . 

BLACKSMITHING. 
DOES HORE AND 

BETTER WORK, 

SAVES ROOM, LABOR, AND COAL, AND LASTS 

CAVEA'rs, COPYRIGHTS, 'rRADE 
llIARKS, ErJ'C. 

Messrs. Munn & Co., in connootion with the publica
tion of the SC)ENTIFIC AMERIOAN, continue to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. TEN TIMES LONCER THAN BELLOWS. In this line of business they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specfflcatlons, 
and the Prosecution of Applications for Patent's in the 
United 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 

P. H. & F. M. ROOTS, Manufrs, COl'lNERSVILLE, IND. 
S. S. TOWNSEN 0, Gen'l Ag't, 6 Cortlandt St., NEW YORK. 

Address JOHN A. ROEBLING'S SONS Manufacturers, Trenton, N. J., or 117 Liberty Street, New York. 
1\ heels and Rope for conveying power long dlBtances. Send for circular. 

Bound Volwnes 
_ OF THE 

Seien tine American. 

OLD SERIE8., 
vf1LfL::I CORY' 

NEW SERIES. 
15.. 3 Copies� 16:.2 H 

u 28 .. 2 u 
H 32 . . 6 u 

MILLS 
For Crushing Bones, Fire Brick, Clay, with special care and promptness, on very moderate 
PhosJl.hates, Hoofs, Horn, also for terms. 
&;i.�, ���a'f.gt�'i��'fi:��;c��:: · We seud free of charge, on a�plication, a pamphlet 
�:g:s. 6';:s�' aja���;:r�ih�c:.';,��:!: containing further information about Patents "nd how 

f:�e���£i��a!:l�I�::dd�achinery. ��;�;��s�h�:� �:����:!t�nl���;, i;::!�u!�r�!: WALKER BROS. & CO.. . ed 23rd and Wood Streets, Philadelphia. fringements, ASSIgnments, Reject Cases, Hints on 
the Sale of Patents, etc. 

W"od Wo k' M h' Fot'eiun P .. tents.-We also send,freeof charge. a 
V - . r lng ac . lnery, Synopsis of Foreign Patent Laws, showing the cost and 

t�Jt,i'::t"e:�iii�'i��II:::�:'f':li����h�ni>a¥�v� i m�thod01 securing patents i� all the principal cou�-
proved Tenon Machines, 'Mortising. Moulding, and I trIes of the world. American Inventors should bear m Re-Silw Machines, and Wood-Working Machinery gene- I mind that as a general rule, any invention that is valu-rally. Manufactured by I ' . ' 

Wl'l'H1!JRBY. RUGG & RICHARDSON i able to the patentee In this country is worth equally as 
26 �hsbury Street� Worcester. Mass. much in England and some' other foreign countri�s (Shop formerly occupIed bv R. BALL & CO.) . . '  

----------::---=-::---:c- i Five patents-embracing Canadian, English. German, 
IMPORTANT FOR ALL CORPORATIONS AND· French, and Belgian-will secure to an inventor the ex

MANF'G CONCERNS.-Buerk's Watch- cilusive monopoly to his discovery among about ONE 
�lt��8t�l�tio����e;.?�h!�abJ: �����::�e��c�h; HtJNnRED AND FIFTY MILLIONS of the most intelligent 
different stations of his beat. Send for circular. people in the world. The facilities of bU8iness and 
J.E;BUEl�K,P.O.B()x919,Bo8ton.llIa8s . t· h th t t b b N.B.-The suit agalnst Imhaeuser&Co., of New York, steam commumca lon are suc at pa en scan e o-

Yols. of the Old Series contain one year's ' num·bers, all and the New Sein , ries six months. 

was decided in my favor, Jllne 10 11!14. A fine was .tained abroad by 'our citizens almost as easily as at asaessed against them Nov. 11,]876. for selling contrary home. The expense to apply for an English patent )'s to the order of the court. rersons b�� or using 
g�%���rlJ!�.ngSln my patent will be eal with a.c- $75; German, $100; French, $100; Belgian, $100; Cana

E. W. Payne & Sons, Cornine:. N. Y. 
dian, $50. 

Copies of Paten,ts.-Persons desiring any patent 
issued 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. 

tes and 

PUMPING Rider Compression �n-
• glne. No, steam, nO Ise, 

or danger. Especially for suburban residences. Pumps 2,000 to 200,000 gallons water per dac)AMMEYER & SA. YER 
-

93 Lib.erty St •• N. Y. 

Z ... CLlD T"C"lalD . C,O., 
95 LIBERTY ST., NEW Jr0;RK.. 

BOILER .FLUES of all the R�nlarS1Es, 
01' Best llIaterlal 'and Warl"lUUW. ! 

P- ORDERS PROMPTLY EXECUTED. 
No Payment Required till TubeS a:r� Funy 'l'ested and 

SatlBfactory. 

The books will be .ent by express on receipt of price. Address all communications to JOHNp�8���Yf:i, New York. 

EVERY DESCRIPTION OF STEEL, IRON, and Brass Screws for Machinery. Send for Catalogue. . L. F. S'J'ANDISH & CO., 
26 ArtlBan Street, New Haven; Ct. 

-----_. __ . _-_. 

P1JNllHING ��r�r" ������.AND DIES, FOR 

'PRESSES The STiLES & PAUKERPRESS CO., , Middletown, Conn. 
YALEVERTI{)AL MILL ]'rench Burr; S '!I-:re�alIlg ; �� a�':,��� ; 

. finished, cheapest. and for' quality 
�gu�duns;, �J��l. 
or In the world. Also the Yale 
Vertica! and Hor. izontal Steam En .. 

. �!,':,1:o�W�=' 
WORKS, New Haven, Conn; 

Established inl8.lo. 
Eureka Safety Power. 

�lI3:;414N'ii:r���1 � PI �tM=1 4 W 56· 46x3(J lGro 250 
(j': 5rl 721� 2700 MiO 

Also, SPAIIlt AltllES'l'mG POll'l'� 
AllLES,-'and St:ltlonlry Engillel for 
PZantations. Send for Circulars. 

T'I'l'E'I'I'l"O'l"EI'I'tE'I'IS At Rednced Prices. ... .... .w. .w. .  .... Opera Glasses S ecta, cles, Telescopes, Microscopes. Send for niusfrated . Catalogue. R • .  & J. BECK, . 921 Chestnut St., Philadelphia. 

PERFECT 
NEWSPAPER FILE 

Any patent issued since November 27, 1867, at which 
time the Patent Office commenced printing the draw
ings and speclftcations, 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 for 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 sent free. A handsomely bound 
Reference Book, gilt edges, contains 140. pages and 
man:y: engravings and tables important to every pat
'antee and mechanic, and is a useful hand book of refer
enCe for everybody. Price 25 cents, mailed free. . Address 

IlUNN &: 00., Tbe Koch Patent FUe; for preserving newspapers, magazines, and pamphlets. has been recently improved and price reduced. Subscriber. to the SCIEN!J)lFIc'AM- Publishers SCIENTIFIC AMERICA�, 
::I�lt:tl:,�fi����I;:�!'gl:ttt�yS::'ifJ� the 37 Park Row, N. Y. 
olWce of. this _paper. Heavy board sides ion · BEANCH OFF[CllJ-C01'1I,et' Of F and 7th Streets, '�SCIENTIFIC AMERICAN," in �t. Neco. for 

I 
Washing on D. C. eVl:?d��� who wishes to preserve t e paper_ -�.---'7. _-,. _____________ _ 

....U� & CO mIlE
. 

.. Scientific Amer.l.can" 's printed with CHAS. 
.w. .n.l... ., 1. ENEU JOHNSON & CO. 's INK. Tenth and Lom-Publishers SCIENTD'IC AMERIOAN. oald Sts .. Philadelphia, and 59 Gold St., New York. 
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