
'n8 .. le l'awe, eat iOMertioo ••• 73 ientll a line. 
8ack PH&'ell�c;,.t��t��J:'J!t;�I'Je.) U a Hne. 
E1IQMvinga may Mad adVerti8ementa at the BafM rate 

per J.1I6, by m«I8U·rerru!TIl l as the letter�. Adver­
tiaemenh mwt be rece/,vea at publication 0/ftCe as early 
as Th:ur8day mmning to appear in r=t 188'Ue. 

DOUBLE PITMAN PRRiiliilES, STILES do PARKER PRESS CO., Middletown, Ct. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.�Hnerk'.. 'Vale". 

II. A 11'" 'rlm.e Deteetor. ca.pabteofaccuratelv con. 
trolling the motion of a watchman or patrolman at the dltTerent "tatlons of his beat. Send for circular 
J.E.HIJEUK,P.o. Hox979 H_lon.Ma ... 

N. B.-The 8ultagalnst Imhaeuser & Co., of New York, 
was decided In my favor, J nne 10 1874. A line was It.sessed �alnst them Nov. ll-J876. for selling contrary 
�?o;�: I�irl'i."gl� tg: �U�atente�r

s
b:'ll�� �tl:"� cordlllll to law. 

Retail 9 (;ENTS 
perpeUH. 

Warranted of 
Ih" ha rd e s t  tt'lllper. a n d  

Establlsbed 
184S. 

n,,,'''''' to settle. Best Oast SUtl. 
Better than any English make, and only one that is fully 

t! WARRANTED!! 
tiO .. iz" .. , from 1-2 lb. to 800 Ib .. Catalogues furnished on application.  

SPARE TH�; CROTON AND hAVE THE COST. 

Driven or Tube Wells 

BW-JOHIS' �S8'STOS 
Llqnld Paints, ROOfing, Boller Coverings. 
Steam Packing, Sheathings, Fire Proof Coatings, 

Cements, &c. Bt:MOFOR DUC'BIPTIV£ PRICK LUIT. 
H. W • .tOHNS M'F'C CO. 81 MAIDEIlAIE •• ,y, 

�An engine that works without 
" Boller. Always ready to be started 

and_ to give at once ful�ower. 
. 

';Arn��EI{����. Y, Burnscommon Gas and Air. No . . . [!J steam. DO coal, no ashes, no fires, - � .-"'''''': DO dftllger. DO extra lnsurance. Almost no attendance. 
I'HE NEW OTTO SILE�T GAS ENGINE. 
Useful for all work of small stationary steam engine. 
����r��r:tbMlR?JcViJ�e;M�

r
ri!lli:.'� • Patent Portable Chuck Jaws. 

1m ved Solid Erne Wheels,forgrlndln Iron anrnruss ca.tlngst':f.ooIB.l. etc. �Ianufac�ured 
by AM. TWIST DR LL Cu., Woonsock�t, R. I. 

J. LLOYD HAIGH, 

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

chines, Packers, Mill Picks. \Vater Wheels, Pulleys, and 
Gearing. specially adapted to Flour Mills. ilena for catalogue. 

J. T. NOYE & SON, Buft'alo, N. Y. 

11)'!'�II)�III;IIIij;tIJ;n��i 
The only Machines giving a solid core showing exact 
natnre Of rocks pRs.ed throullh. 

THE AMERICAN DIAMOND ROCK BORING Co. 
SEND FOR PAMPHLET NEW YORK 

PEBFECT 

NEWSPAPER FILE I 

The Koch Patent File, for preserving newspapers, magazines. and pamphlets. has been recently improved 
Rnd price reduced. �ubscrlbers to the SCIE"TIFIC AloI­ERICAX and Sf'! �;XTIF]C AMERlf'A X SUPPLEMF.NT can be 
supplied for the low price of ,1.50 by mati, or $1.25 at the 
alice of thts paper. HeaN board sides; Inscription 
• SCIENTIFIC AMERICAN," tn !lilt. Necessary tor 
every one who wishes to preserve tIie paper. 

Address IIUNN & CO" 
PubUehO" 8cBNTJnC AJQ1UO,Uf. 

J,itutifi, �tutri,au. 
or:13: EI 

CAMERON STEAM PUMP, 
Also known as the "SPECIAL" PUMP, Is the standard of 

excellence at home and abroad. For Price Lists, address 

CAMERON PUMP WORKS, 
Foot East 23d Street, New York. 

Mowry Car & Wheel Works, 
MANUFACTURERS 011' 

CABS AND CAB WHEELS of all deseription8, 
Wheels and Axles, ChIlled Tires, Enaine, Car and Brlcke 

Castings, of any pattern, furnlshe<fto order at short 
notice. Also Street Car Turn Tables. 

om��;"t!!JW. "+'f.':.f0:,�a81!lc1�Ml�di, o .  Works, Eastern A venue and Lewis Street. 

FOR SALE. 
Planing Ka.chine by Bement & Son. 
Because out of use. Plsnes 36 in. x 36 in. 12 feet long, 
with a traveling butting attachment to plane pieces or 
:l:"lzeCa��e,:-::

y�':ofo"n�a�81'I'!4��:A�!l'� 
CO .• 22d and Wood Streets, Philadelphia, Pa. 

Working Models 
And ExperimentaiMachln'err Metal or Wood, made to 

SendtorCatal�e ot the 
FIRMENICH 

SAFETY STEAM BOILER, 
�g� ��J::::g:�met� 

gases trom 

Require8 DO cleaninK of Soot or A8be ... 
J. G. & F. FIRiUENICH, 

8ullalo, N. Y. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new Illustrated catalogue. 
Lathes, Planers, Drillsl &0. 

NEW HAVEN lUANVFAC·.'URING CO., 
�ew lIaven, Conn. 

Ev�ry Man JI'fHt ,!��r.�)I%���;� 
H IS Own r . � l  Forbusineli'rltasure,younKorold 

;\ Catalo!!,ue 0 P ettses, Type, Etc., 

P , t r' � .' ro,2 'tamlo. KELSEY.I: Co. rm e .  eELS' v. MerIden. Conn 

5 

MAGIC lANTERNS 
ADd StereoDtlcons all pricetl. VIews"llJustratlrur every 
SUbject for Public EXhlbltioas, etc. IT A rwojlta1JlebuBC­_JOT a 11IIln with Il11UUl calrital. Also MIigIc Lanterns for home amusement. send stamp for 74-page iIIm. cat. 
McALLISTKR, M'f'g Optician, 49 Nassau St., New York. 

r.rH.fi� TANITE ao .. 
STROUDSBURG, PA, . 

EMERY WHEELS AND CRINDERS. 
GOO. PLACE, 121 Chambers St., New York Agent. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS 
MANUFACTURED BY BURLEICHRoCKORllL CO 
SEND FOR PAMPHLET FITCHBURG �ASS. 

TO ADVERTIStR�! �fn�m:sE t18ements in the newspapers ohhe �ited States and 
Dominion of Canada. To furnish advertisers with Teliable inforDll),tion concemin� newspapers and their rates, and thus enable the mostmexperienced to select intelligently the mediums best adapted to any particu­
lar purpose, WE IS8UE SEMI-ANNUAL EDITlOliS 01' 
AVER &. SON'S MANUAL 
FOR ADVERTISERS. 164 8vo. pp. Gives the 
r�U:h�i:�:�;;rs fn'k���

n
8..::aOOsan':l �:ri:J:! and containsmoreinformation of value to an advertiser than can be found in any other publication. Alliista 

;�!�r:�:r ��t;.::::j�r:t::ada'::::J;=�'i�13 
unusually advantageous. It will pay you to examine it before spending any money in newspaper advertising. The last edition will be &ent PQI!t-.paid to any address on 
receipt 01 23 cents b)' N. \V. AYER & !,;ON, ADVEBTIBING AGENTS. Times Building, Phi1H,delphl&. 

order by J. F. WERNER, 62 centre St .. N. Y. 
�HEPARD'S CELEBRA'l'ED 

m Smw Cutling Foot Lathe, 
"\I"l'k��r����('�s��:e�l.:''i.�e ... �llf::d�:.t 

LIVE GAME WANTED .Lv. prices. Send three stamps forlfl'::strated Cata-
logue. R. & J. BECK, Pbiladelpbia, Pa. 

Foot and Power Lathes, Drlll resses, 
���:.a&�t. ����J:,

s
��.:t 

�1J.\���i ��uru.'"'io�
t
im!:.,

n
� 

f
g� 

artisans. 
H. I,. SHEPARD & CO., 

--:�I-__ ltS31, 333, 385, & �i�:r�n�3�
t
o
S
�r:

t, 

Wood-Working Machinery, 
Such as Woodworth Planing, Tonguing, and GrooVing 
Machln� Daniel's Planerse.Rlchardson's Patent Im· 
proved Tenon Machines, Mortising, Moulding� and 
Re-S .. w Machines, and Woo d-Working Machlnery gene-

PeJ'lOons haVing deer, rutred grouse (known as pheas­ants or partridges in some 8ect,ioDs), or \Vestern auau. 
ll':lre'ttor:Yl.r..��ng lowest cashJ���'J��lt.t,n d&-

Oakdale, Sutrolk Co., N. Y. 

WOOD ENGRAVING 
At Photo-Engr&vlnw Proce .. Rates, by T. P.J>ONALDSON, S3 PBrkRow,N. Y. 

ICE AT 8 •• 00 PER TON. 
The PICTET ARTIFICIAL ICE CO., 

LIMITED, Room 51,Coal and Iron Exchange, P. O. Box lnI.'I, N. Y. 

H. W. Payne & Sons, Corning, N, Y. 
Established In 1840. 

Eureka Safety Power. 
h.p. cyl. ht .  s)l6Cle. wt. price. 21l%x4148 tn., � 1101 1'1001 "4 u6 56"" j6xlKl 16001 250 
6' 5x7 72i� r.oo 400 

AI6Q, SPAn AIUIZSTING POBT­
ABLES, alid St&tlonary Zullle. jm 
PlantatWna. Send for Circulars. 

rally. Manuf�1'ft'k'\l'Jy, RUGG '" RICHARDSON, 
(SboP tormerly o!u�!:(n)�'k.SN1rt �'U�ter, Mass. ALCOTT LATHES, for Broom, Rake and Hoe Han-

60 ��l.fe����
8
1<��3 &l�n�t��c� dies. S. C. HILLS, 78 Chambers St. N. Y. 

DICKINSON'S PIONEER. 

Woodward Steam Pnmns and Fire En[ines. 
G. M. WOODWARD, 76 and 78 Centre Slreel, Ne w York. Send for catalogue and price list. 

Pyrometers. ���n:hii�l'lJa!':'l%pe�: Boller Flues,.Superheated Steam, 011 Stills, etc. 
HENRI W. BULKLEY. Sole Manufacturer, 

H9 Broadway, N. Y. 

, The George Place Mac�inery Agency Pond s Tools, iUacblnery of Every Descrlpllon. 
En.lDe Lathe .. , Planera, Drill .. , &e. . 121 Chambers and 103 Reade Streets, New York. 

DAVID W. POND, Worcester, Mass WIRE.DRI
o
WiN�

rlMl
n
CH'NERY, 

___________________ • Send to S. HEALD & SONS, Barre. Mus. 
THE FLOW OF METALS. BY DAVID 
TOWNSEND. Valuable experiments, with ten engrav­
ings, on PunChing through thick plates. Evldences of a Flow of Metal E1fect 01' Flow on Dimensions, Density, 
etc., of Plate. Lines of Least Resl.tance. etc. Punch­
Ing with and across the grain. Ptactlcal Appllcat!ons. Contained In SCIE"TIII'IC AMERICAN SP PPM'MENT No. 119. PrIce 10 cents. To be had at this office and of all uewsdealers. 

EsT.ABLll!J[BD 184&. 

JOSEPH C. TODD, 
EXGINEER and MACHDIIST. Flax, Hemp, Jute. Rope, 
OakUm and Bagging Machinery, Steam Engine •• BOilers, etc. I aloo manufacture Baxter's New Portable Engine 
of )877. Can be S{len In operation at mI store. A one hO�:;.po�� rw"�a:J� e���ri 1��.l'����� �� hi'�::e 
�rBe-pOwer, ,275. Manu�actured exclusively by 

J. C. TODD, 
10 Barela, St., New York, or Paterson, N. J. 

TELEPHONE��!�.lp��: 
CIrclnIa.rs tree. HOLCOMB & CO., Mallet Creek, Ohio. 

W!IUUNTED THE BEST. 
1 H. P. Boiler" Engine, $toO. 

2 H. P.,$t70. II H. P.,$200. 
T\l8ted to :aXllbs. Steam. 

I,OVEGROVE & CO., 
132 N. 3d St .. Pbiladelpbia, Pa., 

"'''·�-.. ·-.. po·-���s��d�gr Bgf���:Oa1� 
and state size and style you want. 

CHROME STEEL. 
WAREHOUSE, 98 WILLIAM ST" NEW YOR., , 

JOHN W. QUINCY, MapaKer. Unequaled for stren.a-tb, durability, and unl. Connlly. Send for clrcula .... for proof tbaL i' will do 30 pel' cent. more work than any ot er V .. , Steel aud tllat It laclleapeat and beat to IIBe. 

er����::ro�?:.� .�o/�Wtr.,Ie����r��i.'�e�a{!����tur-
" heels and Rope for conveying power long distances. 

Send for elrcu Hr. 

DAMPER B E S T .AND WEIGHTED 
REGULATORS GAUGE COCKS. 

MURRILL & K1nZ1!JR. «HOLLIDAY ST. BALTIMORE. 

TANDCHEAPEST 
F'OOT POWER 

SCREW CUTTING 
ENGINE LATHES �SU fULLD£S�'W�ruI��JULY 

_ ..... EHO FOR ILLUSTRATED CATAlDCUE 
GOODNOW & WICHTMAN "'-';�-"'�U5 WASHINCTON ST BOSTON MASS. 

JIININf: DlUHlNEIlT. EDIrIBes. Boilers, Pomps, 
Coal and Ore JigS, Dust Burnlnw Appliances. Jlrawlngs 
and adVice free to customers. "JeanesvlJle Iron Works (J. C. Haydon &; Co.). Address HOWELL GREEN. 
Snpt ., Jeanesvllle, Luzerne Co., Pa. 

MACHINIST GOODS 
And Small Toola of all kind... CataloKoe .... ent free. 
A.I. WILKINSON" CO., Boston, Mass. 
PERRV " Co.'s STEEL PENS. A eample box, lor trial, ('ontftir.­In� our It'adiD� ���l�tl1 and U Falcon" Pena, mailed on 

I. _t. ncllp.ol!lli .... 
MO, Blu.eman, Taylor & �., Sole Ageots Cor U.s:, New York. 

© 1879 SCIENTIFIC AMERICAN, INC 

CA VEA'.rs, COPYRIGHTS, '.rRADE 
MARKS, E.·C. 

Messrs. MUDD &; Co. In connection wltb the publica­
lbn of the SClENTIlI'lO AKERICAN, continue to examine 
Improvements, and to act as 8olicitora of Patents for 
Inventors. 

In this line of business they have had OVER mmTY 
TEARS' EXPERIENCE, and now have unequaled jacUtlia 
for the preparation of Patent Drawings, Speci1!cations, 
and the Prosecution of Applications for Patents In the 
U nltL'() States, Canada, and Foreign Countries. :Messrs. 
Munn &; Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrlghtsfor 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 pampblet 
containing furtber Information about Patents and how 
to procure them; directions concerntDg Trade Marks, 
Copyrights, Designs, Patents, AppeaIa, Rel .. ues, In­
fringements, Assignments, Rejected Cases, Blnta on 
the Salc of Patents, etc. 

ForeiUI& P"tentll.-We also send,jreeof charge, a 
Synopsis of Foreign I'atent Laws, showing tbe cost and 
met bod of securing patents In all the principal coun­
tries of tbe world. A merlcan 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-embraclng Canadian, Engllsb, German, 
French, and Belgian-will secure to an Inventor the ex­
c1W!ive monopoly to his discovery among about ONE 
HUNDRED AND II'IlI'TY :MILLIONS of tbe most intelligent 
people In tbe world. Tbe facilities of bw;lness and 
steam communicat'on are BUcb that paten� can be 01>­
lalned abroad by our citizens almost as easily as at 
home. The expense to apply for an English patent is 
$75; GerILan, $100; French, $100; Belgian, $100; Cana­
dian,$50. 

Copiell of Patentll.-Persons desiring any patent 
Is.ned from 1836 to November 26, 1007, can be supplied 
with official copies at reasonable cost, the price de­
pending upon the extent of drawings and length of 
speclftcatlons. 

Any patent issued since November 27, 1867, at which 
time the Patent Oftlce commenced printing the draw­
Ings and speci1!catlons, may be bad by remitting to 
this office $1. 

A copy of tbe claims of any patent Issued since 1836 
will be furnlsbed for $1. 

When ordering copies, please to remit fo� the 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 eent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tables Important to every pat­
entee and mecbanic, and Is a useful hand book of refer. 
ence for everybody. Price 25 cents, malled free. 

Addret!8 
JIUlO' " CO .. 

Publishers SCIENTIFIC AMERICAN, 
3' Park Row, New York. 

BRANCH OFFICE-Ornmr of F and ttk Streds, 
Washington. D. C� 

� --�---� � ---------

TBE .. Scientiftc Amer.can" is printed with CBAS. 
E�EU JOHNSON &; CO.'S INK. TenthandLom' 

bani Sbl., Philadelpbla, and till Gold St" New York. 
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