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lDBlde Pqe, each IDBerdoD - - - '111 ceDtII a JlDe. 
Back Pqe, each. l .. erdoD - - - 81.00 a nDe. 
lilngraIJlng8 mav hta4 advertiseTMnt8 at the satn8 rate 

per line, lrv measuretMnt,'as the letter press. Adver­
tUementsm1l8tlJerecet'lJed at pIIlIlkationqjJ/ce asearlll 
as F'rIdall rMrfIing to appear in 1II!il:t i88ue. 

FOUR GRAND PRIZE MEDALS! 
Awarded OW" Emlbl1 a1 1he Cen1enDlalI 

te��':.B'a!l�'!,"t{Oa�v::, �T:.'!v�;��H"it1t�c..� ��: deD.� pages, Includl::t several hundred tlnel:!" 
rfir:�p'l.�II��tlla." a beaatifuUy colored 

Blillll'lI Illulltrated Gardeue .. '11 Almauac aud Ab .. lda:ed Catalolrue.-128 pages. Embraces a month­l:r coJendar ot 0i-eratlons, and a price Ust ot oJl the lead-
�sg:t�1e:lth �:;�1 �'!:t��'Io�" t:e":d

c�l'��i""l� 
cents. Blillll'lI Illullt .. ated Potato Catalolrue contoJns a descriptive Ust ot all the varieties recently Introduced, 
with man:r other de8ire.ble sorts ; oJso much useful infor­mation upon their cultivation. 10 ceu til. 

B. K. BLISS & SONS, 
34 BARCLAY ST., (p. O. BOX 6712.) NEW YORK. 

Please state that :rou saw this advertisement In the SCIlINTIFIC .AM.ImICAN 

C'tT AlllJIOLA'S 
COFFEE & SUGAR MACHINERY 
CoO"ee, Malt. CorD, Cocoa, all d G .. aln­

Dl'YInlC Macblne.� CoO"ee-Holltng and 
Po]18hlug Machlti.,... f�oO"ee-Wa .. hlng 
MachIne. Helix Sligar Evaporator. 
Mellll1'8. C. ADOLPHE LOW & CO. 42 Cedar 

Street, Me"lI .. s. MUNOZ & ESPRIELL1, lIIP1ue Street, New York, are Mr. Guardiola's Agents, and the:r wIlJ give prompt attention to all orders tor an:r ot the 
above maChines. 

Tube Cleaners ��b���e.nl1ltEBOB!� TIONAL STEEL TUBE CLEANER co. 814 B. 9th St .,.N .  Y .  

[ESTABLISHED 1846.] 

Munn & Co,'S Patent Otlices. 
The Oldellt Atreucy fo .. oJJcidDI' PateDtll iD the 

UDited State •• 

THIRTY YEABS' EXPEBIEJ'{OE. 
MORE PATENTS have been secured through this 

&genc:r, at home and abrood, than through an:r other In 
the world. 

The:r emplo:r as their assistants a corpsof the most el<­
perlenced men as e:mmluers, specltlcatlon writers, and 
draughtsmen, that can be tound, man:r ot whom have 
been selected from the ranks ot the Patent Office. 

SIXTY THO USA ND Inventors have avoJled them­
selves ot Munn & Co. 's services In el<RllllDlDg their In­
Tentions and procuring their patents. 

MUNN & CO., In connection with the publication ot 
the SCIBNTlFIC AMBRICAN, continue to examine In­
Tentions, confer with Inventors, prepare drawings, spe­
cUlcations, and assignments, attend to fIllug applicatiOns 
In the Patent Office, pa;rlng the Government tees, and 
watch each case, step b:r step, while pendlngbetorethe 
e:mmluer. This Is done through their oranch office, cor­
ner F and 7th Sts., We.shlngton. The:r oJso prepare and 
1I1e caveats, procure design patents, trade marks, and re­
Issues, attend to rejected cases (prepared b:r the Inventor 
or other attorne:rs) procure cop:rrlghts, attend to inter­
ferences, give written opiniOns on matters ot Infringe­
ment, turnlsh copies ot patents, and, In tact, attend to 
ever:r branch ot patent business, both In this and In tor­
eIgn countries. 

A IDecloJ notice Is made In the SClBNTIFIC.AMER­
ICAN ot oJl Inventions patented througn this 8&'enc;r, 
with the name and residence ot the patentee. Patents 
are otten sold, In part or whole, to persons attracted to 
the Invention b:r such notice. 

PatentsobtaJned In Canada, England, France, Belgium, 
German:r, Russia, PruSsia, SpaJn, PortugoJ, the British 
Colonies, and oJl other COUDtrles where patents are 
granted, at prices greatl:r reduced trom tormer rates. 
Send for pamphlet pertaining speciall:r to torelgn pat­
ents, wh1ch states the cost, tlnte granted, and the re­
quirements tor each COUDtr:r. 

Capiet! of' PateDtII. 

Persons de8lrlng an:r patent Issued troml836 to N ovem­
ber 26, lB67, can be supplied with officloJ coples at rea­
sonable cost, the price dependlag upon the eJ<tent ot 
drawings and length ot specUlcations. 

An:r patent Issued since November2'7, lB67, at which 
time the Patent Office commenced printing the drawings 
and specltlcatlons, ma:r be had b:r remitting to this of­
IIce,l. 

A cop:r ot the cla.1Ins ot an:r patent Issued since 1638 
wIlJ be turnlshed tor II. 

When ordering copies, please to remit tor the same as 
above, and state name ot patentee, title ot inTention, 
and date of patent. 

A pamphlet, contalalng full directions tor obta.lnlng 
United States patents, sent tree. A handsomel:r 
bound Reterence Book, gilt edges, contains 140 pages 
and man:r engravings and tables Important to ever:r pat­
entee and mecho.nlc, and Is a useful handbook ot refer­
ence tor eTer:rbod:r. PrIce 26 cents, maJled tree. 

Addre88 
JroD II; CO., 

Publlahers SClBNTIFIC AMERICAN, 
3'1 Park Row, N. Y. 

BRANCH OFFICJil-()omer of F and 7th Streets, 
Washington, D. C. 

"itutifit �mtritJU. 
EMERSON'S PA.TENT REA.D! READ!! REA.D!!! THE TANITE 00_, 

Nearl"l,OOe ill operatioD. alld 1,000,000 extra bit. 801d per "ear. STRO un SBURG, P A. 
"OFFICEOFH .l!I. SHDlP&BBOTJIBB,MAliJIJrni,PA.,Aug.5th,1876. EMERY WHEELS AND CRINDERS. 

"Me88rs. BlIlERBON, FORD & Co.-GENTLEKEN: We shlpped ourli2-lnch I&wto-da1f orrepairs. We want the GEO. PLACE, 121 Chambers St., New York Agent. 
Patent Planer Teeth Inserted In this I&w a.I8oi 88 the other:rou made for us Is the best I&W that w'!..!!�r used or see�es'!;e :;��:. oJ! epUcu, and just pu In a few new teeth and then she Is 88l1ood al eTer. u"'l I?�!;." 

BMBRSON, SMITH & CO., Successors to Emerson, Ford &Co., Manufacturers of JIlmenon'. Celebrated Patent 
InIlerted Toothed and Damascus Tem red Solid Saws of allldudl. SuparuOBITY J8 OUR MOTTO. 

�_ Best Tempered Cast Steel. 
rAGlD RetaU Price, 9 CeDt. per Ib. 

.m� W ABBANTlW. Ir 80Dd lor CImtlar· 
Flsher & No .. rJs, TrentoD, N. J. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PA�8. 

Bend for new Illustrated cataJogne. 
Lathes, Planers, Drills, &0. 

NEW HAVEN MAN1JF ACT1JRING CO •• 
New Haven, Conn. 

HARTFORD 
to � c 

STEAM BOILER 
Inspe�ti.on & Insurance 

COMPANY. 
I, B. nmIB, Y. PhI't. I, I. w.o, l'III'L 

I, B, l'IEItCB, wy, 

ROCK DRILLING: MACHINES 
AND 

AIR COMPRESSORS 
MANUFACTURED BY BURLEICH RoCK D RILL Co 
SENDrORPAMPHLET FITCHBUR'J�(1SS b 

.

. m Steam �i�:;aWorkS. 
BSTA.BLI8lIED 1826. 

CHARLES B. HARDICK, 
No . Jl3 AdalD. S1ree1, 

BROOKLYN, N. Y. 

.... '"�rE�'r 

COLD ROLLED 
SHAFTING. 

It�:n� �ir t:�r.���j'; ��e�6tJ>C� C':,�th��t:r 
otherln use,renderslt undoubtedl:rthe mo'!f econOml:li We are also the sole manufaeturers ot the CELEDBATED 
COLLINS'PAT. COUPLING,andturnlsh Pulle:rs, H_ers, 
ew.,. ot the most approvea styles. Price ll8t . mailed on 
apPlication to JONBS & LAUGHLINS, Try: street 2d and Srd Avenues, Plttsburlfh, Pa. 
190 S. Canal Street" Chl=in 

m., and Milwaukie, Wis. 
P"" StotMkts £�NA, 'l,1ir"�re 

Be.:.u�� ��.�:r 
GBO. PLACE & CO. 121 Chambers St., N. Y. 

ALCOTT LATHES, tor Broom, Rake and Hoe Hau-
die.. S. C. HILLS, '18 Chambers St., N. Y. 

LeCOUNT'S PATENT 
:Ma.chinists' Tools. 

REDUCED PRICES. 
Set Iron Dogs,3-8 to 2 In., - - - - - 16.60 

u U u 3..s to4:1n., . - .. .. .. .. .. 12.00 
.. Steel" 3-8 to 2 In., - - - - - 6.00 " u " 8-8to4iD. .. .. .. .. .. .. 13.00 Iron & Steel Cle.mps,Dle n,,;;.,., Cle.mpDop,y\ce Clamps, Bl<pa.ndlna' MandreJB &c-: send tor latest rnce LIst to 

C. W. LB COUNT, South NorwaJk, Conn. 

BHO'W��B' 
ST EAM PUMP WO RKS, 

9'� & 94 Libe .. ty St .. New Yo .. k. 
Great reduction In prices. . Send for cataJosue. The .. Knowles " has oJ _:rs been the best steam pump made. 

PUNCHING �P
M�=er., .a

n�s'st�tl�r� 
PR ESSES, �ti!�R PRESS CO . ,  Mlddletown, 

MACHINERY OF IMPROVED STYL E S FOR . makmg BWNGLBS HBADING and STAVES' a.I8o GUAGB LATHBS tor TURNING HANDLES. Sole 
makers ot Law's Pat. 8hlnJrle and He� SawlDa Ma­
chine. Address TBEVOR & CO., LOckport,�. Y. 

PERFEOT 
NEWSPAPER FILE 

The Koch Patent FIle, tor P!'8ll8l'VlDB newspapers 
maaazlnes, and pamphlets, bas lIeen recentl:r Intprove(l !lJlQ price reduced. Subl!Crlbers to the SCIlINTII'IO AK­
ERICAN and SCIENTII'IO AMERIOAN SUPPLEMENT can be S'M,Plled tor the low price ot '1.60 b:r ma.ll, or ,1.25 at the 
l! s8!ERl�<fBl:lmr��, �e.rd rde��=r�':,� 
ever:r one who wishes to pre88rve� pa r. 

Addresa 
IroNN & CO" 

PubUshers SCIlINTDIo A1mB.ICIAN. 

D R 0 P 
FORGINGS aDd SPECIAL MACHINERY, TllB HULL & BlIlLDJIlNCO., Danbur;r, COnn. 

A. S. CAMERON'S 
PATENT 

" SPECIAL" Steam Pump 
11th. StaDdard of beell.ace at home aDd abroad. 

BED'D'CED PIICI LIST. 
Number. PRICB. Steam C:rL Pump C:rL Stroke. 

-_._-

I 
8 �ID. �� 4 

1 

I 
i 1 

ll� i b 1 11!! 1 

A.. S. CA.MERON, 
Works, root of East 234 St. 

OW YOU CITY. 
NOY.'. 

MILL FURNISHINC WORKS 
are the wllest In the Unlt8d states. They make Burr 
Millstones, Portable MI1IB, Smut Machlnes,'Pe.ckers, Mill Picks, Water Wheelo, Pullels and Gearing, speclall:r adapted to tlour mIllaj . .r������r.:Um.io, N. Y. 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'� CONCBRNs':-Buerk'. Watch­

lOan'. Tbne Detector. capable otaccuratel:rcon-
�a':r'M,t�raflg�gt'lfl: ;�\��d '¥'orc:� at the 
.... E.B1JERK.P.O. Box9'79, Bo.ton.DI ••• 

N. B.-The sult8&'alnstImhe.euser", Co., ot New York, was decided In m:r tavor .)'Qne 10, 18'14. Proceed� have been commenced _nit Imhe.euser'" Co. for .• eD­
Ing. oontre.r:r to the order otthe Court. Persons uslnJr 
clocks Intringlng on m:r patent, will be deoJt witli 
e.ccord\nj'to law. 

MANUFACTURE OF ARTIFICIAL BUT-
ter.- B:r Prot. Henr;r A. Mott, Jr� B.M. With stz: en­
gravlngs.":Belng a Hlstor:r of the ArtI1ICIal Butter 
Manufacture, Descrlptlons ot the Principa.1 PtocesS88 
now In. use, Details of Latest Improvements, Plan of lID 
ArtI1Icle.l Butter Factor:r, JIlngravings ot the lIIachluer;r 
reqUired, ChemlcaJ AnoJ:rses ot Butter and of ArtI1IcIaI 
Butter, Details of the Costs ot setting up an ArtI1IcIaI 

Butter Factor;r, the CapltoJ required, the materials aud 
quantities consumed, Cost of manufacture r pound, 
the Da.Il:r Protlt, etc. A complete and reliable treatlle 
contained In SCIXNTIl'IO A1mB.ICIAN SUPPLEIlENT N 08. 
'!land 411. PrIce, 10 cents each. To be had atthis olllce 
IIDd of all U8wadeaJers. 

EfnABI.ISR1jID lB«. 
JOSEPH C. TODD (Formerl:r ot Todd & Rall'ertJ>, ENGINEERand \u.CBIN-1ST. FlaJ<, HeDip .. Jute, Rope, OakUm, and Baglri!llr Machlner;r, Steam "'nglnes, BOilers, etc. Also Alfj!nt for 

fhe���r.::�1u�:':��':��a:At�r:.��� a'lrklnil. of machlner:r. Send for del!Crlptlve circular and price. Addre88 
J. C. TODD. 

JO Barelar St •. , New York, or PatenoD, N. J. 

Working Models 
And Bl< 
order b:r 

J� H. Blaisdell's 

$5 to $20 ner da:rat home. Samples wo h � 
free. STIN80N & CO., PortJaud, Me. 

EA G L E  F OOT LATH E S, £! With Scroll and Circular Saw Attach-. =e ��\',:.':�eI.s°l:a:J'i>I��:"&� 
Neatest des\Jrns, superlorllnlsh. Low 

. .. .. Ice.. Our new CataJogue describes .. ��� o�"lgl��1 r�,'�::g"l%llt:or the 
WM. L. CHASB & CO., 

!lII & 11'1 Llbertv St. New York. 

AN ENGLISHMAN OF GOOD ADDRESS, 
who has had some eJ<perlence In America among Ameri­
can tools, labor-aaTina and other machluc!'1, would be 
iliad to canTasS In England tor orders tor American la­Tentions, &c. Addre ... SAM. MIDDLETON, 12 Lo1lJldj. 
boro' Terrace, Scarboro', BnltJand. 

BARNES 
Foot Power 

MACHINERY. --0--
10 ��c'ii��Ean�� 
�� �:� �:1�u�'lr�3sll'l:': 
loguei/.l-,.; JOHN BARNES, 

ROCKFORD, WiDDebllgo Co., lUll. 

SOIENTIFIO AMERIOAN 
For 1877, 

THE .OST POPULAR SCIENTIFIC P A.PER IN 

THE WORLD. 

THIRTY-SEOONIJ YEAR. 

VOLUIIE XXXVI.-NEW SERmS. 

The pubUshers of the SCIENTIFIC AMERICAN beg 
to announce that on the sixth day of January, 1877, a 

new volume was commenced. It will continue to be the 
aim of the pubUshers to render the contents of the 
new volume more attractive and useful than any of Its 
predece88ors. 

To the Mechanic and Manufacturer. MOULDER, No person engaged in an:r of the mechanical pllr8ults 
should think of dolngwl thout the SCIENTIl'IC AlmBICAN. 

go North 4th St., ETerynumber contains from six to ten engravings of PHILADELPHIA, PA. 

Inoombustible Mineral Wool 
The best and chea:B: In,;ulator ot heat or cold. Send for c1rculars, � rc:tm�U0:l)�'ELBERS, P. O. Bol< «61. Asent for the Patentee. 

new machines and· Inventions which cannot be found Ia 
e.ny other publication. 

TERMS OF S1JBSCRIPTION. 
One cop:r of the SCIENTIl'IO A1IElIIcAN will be sent 

for one "ear, 52 numbers, POSTAGE PREPAID, to any 
subecrlber :in the United States or Canada, on receipt of 

tliree dollars and twenty cenU by the publishers. 
One ea:tra IXlJl!I of the SOIBNTIFlO A1IElIICAN will be 

DAMPBB B EST Ll!IVEB8 suppli ed gratis for eorv club qf jlve 8UlJ8crilJer8 at 88.20 
REGULATORS G�l!I COCKS. each •• - Ies f "16 with tra 

MURRILL & KEIZER, «HoLLmAT ST. BALTIIlOBE. ; or DUo . cop or .. .50 out � copy. 

Brayton Ready MotQr 
It has DO boUer, Is eate, eoCln01DlOal, started b:r &DY ��,=V:I':�. 1m;:' tPT8II11D 

Penna., Ready Motor 00., 
JlO N. 41h 51 •• P'hnadeJphla, Pat 

DUC'S I.PROVED 

PATENT ELEVATOR BUCKET, 
FOR BRlDWBBSTo��G�, fkIWA-

These buckets are made of the best char­
ooailtamplnJr Ir0llt and are wananted to 
outwear 8b:6t the' OLDSTYLE BUOKETS." 
Th e  cost Is abou�1he same. Addre88 T.B.BOWLAND.BrookJ7n, B. D. N. Y. 

BOGARDUS' PATENT ��AL ECCEN­
TRIC MILL8-For JRlndlng Bones, 01'8!, SendJ.Old 

Crucibles.. FIre Cia:r, Guano.., 011 Cake. "'ced, .. :om, Corn anQ Cob, T01i&coo, Bnnil', SUII8I', Salts, Roots, 
Sploes, Co1rCl!. Coeou.uut, Fle.ueed. Asbestoe, Mica, 
etc., and whatever cannot be IP'QUUd: a bl; other IIlIlla; 
�ml°���M�!.e:::X=::;. ����'lfG.nt 
DUS, comer of White and Elm Sts. New York. 

Th" H a AD LE Y 
PORTABLE STEAM ENGINE 
//ITHAUTDMATICAL CUT·OFF REGULATOR 

,\'\,u B "\I '''\.(lU \ \1\(-
THE BEST,·' MOST ECONOMICAL ENGINE MAOE 

, I A fJ � (/ W C / � 6 � � .:;; 

T'leJC HOADLEY CO LAWRENCE. MASS 
r Tl ,_' " _ , T H 

Postage bee. 
The Selen1Ulc Alnerlcan SupplelDen1. 

A weekly paper, unIform :in size with the SCIENTIl'IO 
Alo:moAN, but a distinct publication. It contains work­

ing drawings of engineering works, and elaborate trea­
tises on ever;r branch of Science and Mechanics, b:r 
emlnent writers, at home and abroad. An illustrated 

cover protects the handsomel:r printed sheets. PrIce, 
$5.00 per annum. Slagle copies 10 cents. 

One IXlJl!I qf the SCIENTIl'IO AlmBIoAN and one IXlJl!I qf 
the SOIENTII'IC Alo:moAN SUl'l'LIIIlENT will be eent for 
one year, postage prepaid, to any subscriber In the 
United States or Canada, on receipt of seven. Dollar8 by 
the publishers. 

The safest way to remit Is b:r Postal·Order, Draft, 01 
Express. Money carefully placed Inside of envelopes, 
securely sealed , and carefully addreeeed, seldom goes 

astray ; but It Is at the sender's risk. Address a.Illetters 
and make a.Il orders, drafts, etc., payable to 

MUNN &00., 
3'7 PARK ROW, NEW YORK. 

TIIB .. Sclentillc American" ,ifI�rinted with CHAS. ENBU JOHNSON & CO. 's INK. Tenth and Lom­
bard Sts., Philadelphia, and 59 Gold St., New York. 

© 1877 SCIENTIFIC AMERICAN, INC. 
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