
BacII .... . • • • • • • • • h.OO • 01le. 
I .... e p-... _ _ _ _ _ _ _ _ ,.1 _III • Hue. 
1iJntlf'af)lflll'm4I/ 1Uada4Nr",""""'1A W __ race 

"If" II,.., &If __ a. (J8 W ,.",.,. lW'" Ad­
,,_ mus' be r.cft"", IA pvbllcalfoft II� (J8 
_IV (J8 lIndaV mIIrfI'fllI CII 01'11_ �fI tUZC "8tH. 

To INVENTORS_-Correct and lowest estl­
matea of drat claaa Manufacturera obtained. for 

Macblnery. Cutlery, BralB, Iron, Steel, Plated. and Me­lal (loods of .�.rll de8crlpllon, from model, aample, or 
good drawlnga (sample preferred). We areln tbe center 
of tbe largeat manufacturlngdlotrlct In NewEDgland , 
���a�tii�tT:����J:n�l'.���::n:facc11���J��':.����·.I.�; ts.OO eacb artIcle. F. W. UPSON & CO., Manufactu­
rera' Agents, S6 Bank St., Waterbury, Conn. 

ENGINES, good as new. Fixtures complete_­
l-axl2 Portable (Hoadley), �; 1-7x10 Portable 

(Amea), 1M and several Stationary Englnea: &-� 
7"-3-8�-&-and 10 Incb cylinders. Alao, 1 New 2 H. 
Uprlgbt'Soller, ,110. GOODWIN & WHiTE, 011 Clty,Pa. 
SMITH'S MANUAL-�-Complete Self­
Instrnctlon In Telegrapbr-alao contalno the larj@lt 11-
luatrated Catalogue of TelefrrBpb and ElectrICal Batte­
rlesand (natrumenta publlabed In America. MalJed,p08t 
paid. to anyaddrellforOOc. L. G. TILLOTBOlII&Co.,N.Y. 

PORTLAND CEMENT 
ROKAN .. KEENE'S. J'or Walkl. CIIterDa. J'oanda­
tioDl.S tablel.CeUara.BrlUM.Belervolrl.Brewerlel.ete. 

Bemlt 10 centa for PraCtlcaI Treattae On cementa. 
S. L. � .. COd '18 Boutb St.. New York. 

�ea&e, 
ALL THE LOFTS AND PART OF THE FIRST 
1I00r and baaement corner Center. Canal, lind Wlilker 
St., now occupied aa a Billiard ManUfactery and BIIlel 
����i ��w��:tU���'l¥�n�f ��!: Y��lb:�
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turing. and central for a Salea Warebouae. For furtber 
nformatlon, apply to omce Sclentilic American. 

Portland and Keene's Cement. 
From tbe belt London Mannfllcturerl. For Iale 1lJ 

JAMBS BIlAND. III Beekman St.. New York. A Practtcal Trelltlle on Cement torn1Ihed for 21 centl. 
,.. Fn hemtUJIlOAMJd �f All '" �nia1, Hando. &If.JrJriftg. 
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OR 
have � pastime for .pue boon, IUId can llfE SI make ,.one7 by Ioklng In ""all j.hI. 
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$57 60 AGENTS' PROFITSperweek. Wlll prove 
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lunn & CO, 'sPatent Otlices. 
..... Old .. AII8IlGJ' .... 8eHtdtm. rat.alll .. tile 

UDItM� 
TBIBT� �BI1' 1IZP1I1ll8JIff]1;. 

MORB P ATB1fTS hue been MODred tbroqh t.bII 
IIrency. lit home and IIbroad, t.bIIn t.broQh BIQ' otber In 
tbe world. 

They employ BI tbelr·lIMIItanti a co.,.. of tbe mOlt ex­
perienced men BI eum1nen ... pec1llC11tton wrlten, and 
draftnnen thllt can be found. IIIBIQ' of whom haTe been 
lelected from tbe ranD of tbe Plltent 0IIIce. 

SIXTY THOU8A.lIfD Inventen haTeliTalled tbem­
aelvel of MUDD .. co.·1 aerv1cea In 8DIIIlJIlDa their In­
nntionl and procnrInr tbelr patentl. 

MUNN .. CO •• In connection wttb tbe pubUcation of 
tbe BClBNTIFIC AMERICAN. continue te eum1ne In­
nntions. confer wttb Inventers. prepare drawInp, ape­
cilicatlolll, and IIIIlpmentl. llttend te Il11nr IIppllcatiODI 
nl the Patent Dmce. paylq the rovernment feel. aad 
WlllAlb eacb cue step by step while pendlnr before tbe u­
amlner. TblIII done tbroqh tbelr branch oace, corner 
f' and 7th streett, WBIblnirtOn. TheyaltO prepare and 
me caveatl. procure design patentl, trademarkl. and re­
IIUes, attend te rejected _ (prepared by tbe Inventor 

or otber IIttorneyl). procure copJ'rlrbtl. IIttend te Intel-­
ferences. rive written OplnlODI on matters of 1nfr1nae­
ment. torn1Ibcoplel of patentl. and. In fllct.llttend te 
every branch of patent bu8Ineu botb In t.bII and In tor­
eIgn coantrie .. 

A Ipeclal notIce 11 made In tbe BClBNTIFIC AKBBI­
CAN of alllnventioDi patented tbroqll t.bII arency,wttb 
tbe name and residence of tbe patentee. Patentl are of­
ten lold. In part ur whole, te penoDi IIttracud te tbe In­
TIIntlon DY nch nottce. 

Patentlobtalned In CllDadIi. Bqland. France.Be�um, 
&ermBD7. BuIll&, l'r1>NIa, Spain. Portup,l, tbe BrItt.Ib 
Colonie.. and all otber coantries where patentl are 
IrBDted. lit prlcea rreatly reduced from former rata. 
Bend for pampblet pertaln1na apeclallyte forelrnpatentl. 
wblcb ltatel tbe cOlt.ttme IrBDted.and tbe requ1rementl 
for eacb coantry. 

CoP'" .. PaleDr.. 
PerIOns desiring any patent luued from 1881 te NOTem­

ber 211, 1861, can be npplled wttb O1Ilclal COplM lit rea­
lona ble COlt, tbe price dependlnc upon tbe extent of 
drawInp and lenrtb of lpecllloatiODL 

Any patent lIIIued IInce November 2'1, lBrI, lit which 
time tbe Patent OJDce commenced prlntlJlr tbe drawlJip 
and specl1lcatloDi. may be bad byremlttlJlr te WI of­
lice ,I. 

A copy of tbe ClaImI of BIQ' patent IIIUed linea 1881 w1l1 
be furnllhed for '1_ 

When ordel'lnl coplel. pleue te remltfortbe _e u 
llbove. and _til name of patentee, titl. of InTentiom. 
and date of plltent. 

A pampblet contalnlna fnll d1recUODI for obtalnlna 
United 8tatel patentl lent free. A bandlOme17 
bound Reference BoOk. rtlt edges, CODtalnI 140 (110181 
and IIIBIQ' eqravtnp and tables Im,ortant te eTery pat­
eatee and mecbllDlc. andl. IllUIefnl banl!bookof retv­
IDce for everybody. PrIce 25 centl. mailed free. 

Addle .. 
II1JD II 00., 

PUbl�ben BCIRNTIFlC AMBBlCAN, 
a1Parkllew. N.Y. 

BUNCH OPFlCB-CllrDer of I' lind 1th 1treetI, 
,.. .. hlngtOn. D. O. 

J tittttifit �mtritatt. 

Jtitnti�t TR�mtritan 
For 1877. 

>r�e ]\1:o�t i>opulat .ScieI\tific t>apet iI\ t�e Wotl<i. 
THIRTY·SECOND YEAR. 

Only 83.20 a Year, including Postage. Weeldy. 52 Numbers a Year. 

Thill Widely Circulated and splendidly Il­
lustrated paper is published weekly. Every number 
contains sixteen pages of useful information. and a large 
number of original engravings of new inventions and 
discoveries. representing EnKineering Works. Steam 
Machinery, New Inventions, Novelties in Mechanics, 
Manuf actures.Chemistry. Electricity, Telegraphy. Pho­
tography, Architecture, Agriculture, Horticulture. etc. 

Mechanic. find in THE ScIJlNTIFlC AMERICAN the 
latest and most valuable information concerning their 
various trades. and details of all the latest and best im­
provements in machinery, tools, and processes. together 
with such useful knowledge as will tend to dignify their 
occupations and lighten their labors. 

Inventorll find· ;;;-TH� ScIENTIFIC AMERICAN all 
necessary instructions how to secure littters-Patent for 
th�ir inventions: excellent illustrations and descrip­
tions of the best inventions made in this country and 
in Europe: an official list of all Patents granted weekly 
atWashington.,with numerous explanatory notes: dis­
cussions of �.tio," concerning the Patent laws of the 
United States. reports of trials in court, etc. 

Manu1'acturer. find in THE ScIENTIFIC AMERI­
CAN nlustrated articles descriptive of the most recently 
invented machines used in various ma" .. /act .. ri"l'op­
• rati"" •• the different processes being lucidly descn'bed; 
engravings of new ornamental designs: practical recipes 
of much value. 

EnlJlneer., find in THE ScIENTIFIC AMERICAN 

valuable descriptions of all the best inventions connect­
ed with Steam, RJillroad, Marine, and Mechanical En. 
gineering: together with a faithful record of the pro. 
gress of science in all theoe departments, both at home 
and abroad. 

Chemlat. find in THE ScnlNnl'lc AMERiCAN de­
t3ils of recent discoveries made in Chemistry, and arti­
cles on the application of chemical science in all the 
useful arts. 

AlJrlculturl.tll and Hortlculturl.tll find 
in THE 5cmNTtFlC AIouucAN engravings and descrip­
tions of the best and most approved Farm Implements: 
valuable information on matters relating to Floriculture ; 

the latest and best Dlustrations of New Ornamental 
Plants, for the house, lawn, or garden. 

All Claoell or Readerll find in THE SCIENTI­
FIC AMERICAN a popular resumt of the best scientific 
Inf ormation of the day : and it is the aim of the pub­
lishers to present it in an attractive form. avoiding as 
much as possible abstruse terms. To every intelligent 
mind, this journal affords a constant supply of instruc­
tive reading. 

Remem her. THE ScIENTIFIC AMERICAN is a week. 
Iy paper-fifty-two numbers a year-<Uld every number 
contains as much information as many of the publica­
tions that are issued monthly. 

The Selentldc American should have a place 
in every Family, Library. Study. Office. and Counting­
room: in every Reading-room. College. Academy, and 
School Ayear's numbers contain 832 pages and several 
hundred engravings. Thousands of volumes are pre­
served for binding and reference. The practical recipes 
-are well worth ten times the subscription price. As an 
instructor and educator THE ScIENTIFIC AMERICAN has 
no equal It is promotive of knowledge and progress 
in every community where it circulates. 

TerDUI 01' Suh.crlpt1on�One copy of THE 
ScIENTIFIC' AMERICAN will be sent f or 0'" y.a1'-52 
numbers-postage prepaid, to any subscn'ber in the 
United States or Canada. on receipt of three dol­
lar. and twenly centll by the publishers; six 
months. ,1.60; three months. '1.00. 

Cluhs.-one extra copy of THE ScIENTIFIC 

AMERICAN will be supplied gratis/or etIwy d*6 0/ /i'" 
...6scri6ers at '3.00 each: additional copies at same 
proportionate rate. Postage prepaid. 

One copy of THE 5ctttNTtFtc AMERICAN and one copy 
of THE SCIENTIFIC AMERICAN SUPPLEMENT will be sent 
for Ol\e year, postage prepaid. to any subscn'ber in the 
United States or Canada. on receipt of .. ,,,.,. dollar. 
by the publishers. 

The safest way to remit is by Postal-Order, Draft, or 
Express. Money carefully placed inside of envelopes. 
securely sealed, and correctly addressed. seldom goes 
astray. but is at the sender's risk. Address all letters 
and make all orders, drafts, etc •• payable to 

MUNN & CO •• 37 Park Row, New-York. 

SUPPLEMENT. 
85 a Year by MaU, post·paid. Send 10 Cents for Specimen Copy. 

The Scientific American Supplement is a large and splendid periodical, issued every week. 
Each number contains sixteen large quarto pages, profusely illustrated with engravings. 

Fifty-two. numbers a year. Uniform in size with the ScIENTIFIC AMERICAN. 
The Supplement is, however, separately paged, distinctive in charac­

ter, and fonns a most valuable independent publication. 

Th� Cont.nts of the SCIENTIFIC AMERICAN SUPPLEMENT for the J.ar 1877 wll embrace a v.ry wide range. 
cov.rlng the most recent and valuable pape... bJ .mlnent wrll.... In all the principal 

departments of Sclenc. and Uaeful Knowl.dg., to wit: 

1. ChemIIt:71114 Ketallur17.-Embn.cing New Chemical 7. hrallll4 lou.ho14 looDomy.-11te Latest Informa-
Discoveries. Improvements. and Processes, with en- tion concerning Building Materials. New and Valua-
gravings. New Processes of Wor1cing Iron, Steel. ble Recipes, and a great variety of Miscellaneous 
Lead. Copper. Gold. Silver, and the Various Metals. Information pertaining to Rural and Household 
with engravings of New Apparatus, New Informa- affairs, with engravings. 
tion, etc. 8. Kala Kt4101, 'rhtrapal!ca, 17t!.II •• -ExhIbiting the 

a. Kechlllicl1ll4 �.-11te latest and best papers 
upon Steam Engineering. Railway Engineering. Min­
ing,andCivil Engineering, Mill Work. Textile Indus­
try. with engravings and working drawings. 

3. I1ectr!eil7, Liehl, &al, Bou4.-Latest Improvements 
in Telegraphy, Telegraph Engineering; Improve­
ments in Galvanic Batteries. Electric Engines. New 
and Useful Applications of Electricity in the Arts, 
with engravinp. 

�. A:oldltcl1lr •• -Examples of the best New Structures, 
with details and drawings. 

D. '1'tclmolor7.-New and Useful Inventions and Discov­
eries relating to THE ARTS: Improvements in Pho· 
tography, PrInting, New Implements; New Machin­
ery, New Processes. New Recipes, Improvements 
pertaining to Textile Industry. Weaving. Dyeing, 
Coloring. New Industrial Products, Animal. Vegeta­
ble, and Mineral-with engravings. 

•• Aertovllllrt, lIot&II7, 1114Ior1ioulluH.-Newand Use­
ful In!' ormation in all branches of Agriculture. Des­
eriptions of New Plants, Trees, Shrubs, and Flowers, 
New,UsefuI. and Interesting Facto in relation to Cul­
tlvatlOD, PropapdDIr-with bgravlnp. 

progress of Medical ScIence in various branches, 
New Medicinal Preparations, New Health Appli­
ances. and much Interesting Information. 

t. Nalura1 !DIIor7 1114 ZooIor7.-The Latest Investiga­
tions. Disco ... eries, and most Interesting Information 
in this department of ScIence. 

10 II1II. 11.. Keteorol017, '1'.mllrl&l P117I1ol, II:.Ol!aph7.­
Accounts of Interesting Atmospheric and Terrestrial 
Phenomena, Travels, Explorations. and Discoveries, 
etc. 

ID. Gaol08'7 1114 KlIItralol7.-The Latest and most Inter­
esting GeoloKical Investigations and Reports. and 
New Discoveries. 

13. AmoDo1ll7-Recent Interesting Discoveries and In­
formation, with Reports of Astronomical Phenomena. 
Progress; New lnstruments. etc. 

'1'DKS :-Scitllli4c .A.IIImclII BlIppl.III.III, one year. post­
paid. '5.00. One copy of 5cntNTIFlC AMERICAN an d 
one Copy OfScmNTIFIC AMERICAN SUPPLEMENT. one 
year. pa.t-paid, '7.00. CLt7BB.-One extra copy ol 
the SUPPLEMENT will be supplied gratis for "'"y 
ct .. 6 0/ ji", S"ppl""."t ""'""i6wl at to.OII .""n. 

AU 'the back number.. of the Supplement, from the 
commencement, January I. rB76, can be had. PrIce, 
10 cents each. 

Address, MUNN .. CO., Publishers, 37 Park Row, New-York. 

© 1876 SCIENTIFIC AMERICAN, INC, 

[DECEMBER 16, 1876. 
THE T ANITE CO., 
EME�'¥IWH�r�8B��R7r&·ER8. GBO:PLACE. Gen'l Ajrent forN.Y. c1ty llnd State. l!?G.&BDUB' PATBNT 1TNIVBBSALEOOEN. TRIC MILLll-l'lIr Dlndlnc Bones Orel Band Old 
Corn 

b!:d � �, &uana:U1rOll Cake, Yeed, COrn. 
8plcea, Cofree,' C:C=l. FIaxie!t�=r:'. �.: ete., and wll&tever cannot be IP'21lIId bY otber mIlll AlIO for Palntl Prlnten· 1nkI, Patte B\ackIna. ete JOHN W. TBOKBON, nCC81aor te JAMB8 B06� DUS. corner of Wblte and.K1m Sill. ,  lIew YorK. 

THE BEST 
� lIOST J:COlilOVIOAL 

Boner reeder 
18 

FRIEDMAII'S IIJECTOR 

NATHAN a. DREYFUS, New York. 
108 Liberty St. -:0:-

Send to r Cl r cu l a'r • 

DAlfPBB BBST �LBVlJ:BS 
BBGULATOBS GAGE COCXB. 

MURRILL &Ii: 1UUZBR, «B.WaF St.. Bait, 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
I, B.I'WILIJ, T, PIII't. J ... !LLD,1'III'1. 

J. B. PIBBCB. II'J, 

.. • 
-��-

and S baped Diamond CIIrbon POIDCI, 1t>dlallenaable for 
Trueing Emery Wbeell, Grlndstonel Hardened Steel 
and Paper Cillender Bollel'!.t Drilling. PlanIng. Mouldlrur 
and.wlng atone. J. DIC .... INSON. 84 Nalllllu St •• lI. Y 

Machinists' Tools. 

ROCK DRilliNG MACHINES 
AND 

AIR COMPRESSORS. 
MANUfACTURED BY BURLEICfi RoCK O RllL CO 
SEND F0R PAMPHLET FITCHB URG MASS 

lifO Y B' S ..a Mill Pnwont.htn"'Worlrs 
are tbe wC;it _tIl� Thel mate Burr MI1lItonM,"Portable MIllI, Smu$ Mllcblnea Pac&en.14111 PlCkI, 'Water Wheell, PDlle71 lind. Gear\q, Ipeclal17 
lldapad te 1I0urmIlll. Bend for Catalogue. 

, J.T.JIOYB"BOl!I.Bn1ralIl.N. Y. 

LOO K - Beat IleDlntrartiel •• In tbeWorl4 
Co .. ea.OO. AT��� �cfu:� �=. r.:. 

PUNCH�G ror�'::t,.m �li 
DROP PRBDB8. rl����. co .• 

ISIkl.pllng Brachla_ 

WITH "AIR SPA(lB" JlIIPBeVBJmBNT. 
8eTM 10 te 10 � cent. CBALMBBS SPOCK CO .... 

1'00$ •• ItIi lit •• lI. Y.; 1D lI. II1d lit •• lit. Loull, ao. THE "SclenWlo AmeriCllll" ill printed wtto 
CHAlI • .BII1W JOHNSON .. CO'S INK. Tentb ad 
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