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Back Pge - - - - - - - - - 81.00 a line. 
(n8ide Palre - - - - - - - - "3 ceat8 a line. 
Iilngravings mall head advtrtlsements at the same .rate 

tier line, bll measurement. as the letter press .Ad· 
vertl8ement� must be received at publication ojftce as 

earlll as F'rIdall mormng 0 appear In nezt Issut. 

THE ALLEN COVERNOR 
Is simple In constructlon, lnexpenslve, not liable to get 
out of order, permits the speed ot the enl(lne to be chan-
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thefmost powerful and most sensitive governor ever 
made. 

LARGEST NAIL FACTORY IN PENN
SYLVANIA. CHESAPEAKE NAIL WORKS, Harrisburg, Pa I July 21,1876. 

MR. S. B. ALLEN: The B Allen Governor" which we 
have had on our tactory engine since the llrst of April 
last, has worked to our entire satisfaction. Since begin
ning Its uSh. our product has been Increa8ed Fonr 
M�s���lruC:�:lr.:bt e �����o"r�d we recommend It to 

CHARLES L. flAILEY & CO., Proprietors. 
ALEXANDER MORRISON, Foreman 
Flour Mills reqUIre regular, exact motion. ThIs governor enables them to make more and better flour. 
Rollinlr'Mills and Macbine SboPII save the 'falue 
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last 20 years has done so much to relieve all engineers of 
labor, care, and trouble. Engines with our governor 
alwa!S run with a wIde open throttle Bnd keep the same 
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months. we have receIved letters of InquIry from nearly 
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We will be glad to send lllustrated,descrlPtfve cIrculars 
o all Inquirers. We want a good agent to sell tbese gov

ernors in all cities and towns where we have not one 
now . Uyou rtm or own an engine and don't want a new 
gov emor, It might be well to Khowwhat lmprovements 
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may send to THE NEW ORLEANS MACHINERY DE· 
POf,l66 Gravler St.,New Orleans. All othersma),wrlte to 

STILLMAN B. ALLEN, Boaton, M ...... FOR SALE-A Valuable Patent, in whole or 
part, for renovating Wack Crape Laces, .tc .. whIch 

makes them superIor to new. Address A. J. SHRIVER, 
No. 157 WeRt Fayette St.; Baltlmo;:e, Md MILL STONE DIAMON--'D:.:c.:.D- R-ES-S-I -N -G-M-A--
dlamo�1-���ed ��,::r.I�o:r��\�:E::'��y 
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stones, Chilled Iron, and Paper Calender Rolls, and <>SlIer 
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FITTINGS. By Hamilton W. Pendred, M. E. An a Ie treatlaei
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MENT. To be had at thIs o01ce, and of all neWB agelltB. 

[ESTABLISHED 1843.] 

)lnnn & Cn. 's Patent 01lices. 
The Oldeet AlI'enc)' fer 8eI1cltbla ........... 

Unked*--

THIRTY YEARS' EZPEBlENOA. 

MORE PATENTS bave beQ _nnd tIlro1lP tbIa 
ency, at home and abroad, than tbroqh alll'Dtiler lD 

the world. 
They employ as their alllllltaBtI a corpe ot the moet u

perienced men as examIners, Bpeclflcatloll wrlten, and 
draftlmen that can be fonnd, many of whom hlmJ1Ieen 
Belected from the ranks of the Patent OlIIee. 

SIXTY THOUSAND Inventors hal'e avlllled tbem
eelves ot Mnnn.to Co. '. eervtceB lD eumlDIna IlIIeIr in
ventIons and procu:rlng their patentl. 

MUNN & CO., In connectIon with the pubUcatlon of 
the SCIENTIFIC AKERICAN, continue to au.mlDe lD
ventlons, confer with Inventors, prepare dnn.1IIII'I, ape
clllcations, and aSBlgnment., attend to IIlIng appl1eai;kma 
n the Patent 001ce, PBYInII' the government teel, ud 
watch each caBe step by atep whlle pendlng betore tile Im
amlner. ThlB Is done through their branch olllce, comer 
F and 7th streets, Washington. They aloo prepare and 
IIle caveate, procure desIgn patente, trademarb, and re
Issues, attend to rejected cases (prepared by the Inventor 
or other.attomeys), procnre copyright., attend to Inter
ferences, gIve written oplnlonB on matte .. of lnfr1DII'e
ment, furnIsh copleB of patentB, and, In fact, attend to 
every branch of patent buslneBB both In tbIB and In tor
elgn conntrleB. 

A specIal notice IB made In the SCIENTIFIC AKEID
CAN of all InventIons patented through tbls agency, with 
the name and resIdence of the patentee. Patents are of
ten sold, In part or whole, to personB attracted to the in
vention by such notice. 
Patente obtained In Canada, England, France,Belllum, 

Germany, RnsBla, PmBBla, SpaIn, Portngal, the Britl.h 
ColonIes, and all other countrieB where patent. are 
granted, at prIces greatly reduced from former rat ••• 
Send for pamphlet perta1n1ng Bpeclallyto forelppatente, 
whIch states the cOBt,tlme granted,and the requirement. 
or each conn try. 

Copies of Patent .. 
Persons desirIng any patent IBSued from 18S6 to lioVem

ber 26, 166'7, can be Inpplled wIth o01clal coplee at re.
sonable cost, the prIce dependIng upon the extent of 
drawlngB and length of speclllcatlona. 

Any patent Issned Blnce November Zl, 166'7. at which 
time the Patent 001ce commenced printlnll' the drawinll'B 
and speclllcatlonB, may be bad by remlttinll' to tbIB of
llce$l. 

A copy of the claIms of any patent Issued BiBee 1888 'It'Il1 
be furnIShed for ,1. 

When ordering copIes, please to remlt torthe l&lIle aB 
above. and s",te name of patentee, tttle of InventIon, 
and date of patent. 

A pamphlet containing the laWB and full dIrectIon. for 
obtaInIng UnIted States Plltents sent tree. A hand
somely bound Reference Buok, gilt edges, contaIn. 140 
pages and many engravIngs andta bles lmllOrtant to every 
patentee and mechanIc, and tI a naefnl handbook ot ref
erence for everybody. Price 25 centB, maned tree. 

AddreSB 
JlUD .. CO" 

Publishers SCIENTIFIC AMERICAN, 
3" Park Row, N. Y. 

81W11C11 Ol'J'Ia.-<Jomer F and "th l!Itreet-. willi
Ilgton, D. C. 

Icientific �merican. [SEPTEMBER 9, 

ROCK·DRILLWDG MACHINES The Scientific American The Tanite 00., 
AIR COMPRESSORS, 

REFERENCE BOOK �::�::�:l���IGH ROCJ.e.:t�� �1!;;8. . _ • E::R�����sU&�ii:�RS 
R. HO E & CO . ,  

Grand, Broome, Sberill, Colnmbia, and Gold 
Street&, New York. 

CAST STEEL SA WS OF EVERY DESCRIPTION. 
Send for Reduced PrIce LIst a ,d DescrIption of theIr 

N EW P A T E N T  
Chisel Tooth Circular Saws, 
�t�

l
i�':;'� f:Bt\:':'::'�fJ:aSIlY ai't� ���m�a��an any 

504 Grand St .. cor. Sherllr St., N. Y. VELOCIPEDE CARRIAGES, OF LIGHT CUN
Btructlon, taBt speed. Worked b;r hand crankB, 

also DY foot treB<lle8. llluBtrl'ted ID !ll:ib;lif rIFIl! AME 
RICA" tlU .... L..:MENT lifo. g. 'Co De nad at thl8 o01ce 
.... Cl 01 eU new. agenu. PrIce 10 cents. LEHIGH UNIVERSITY.-TUITION FREE-

CIvil, MechanIcal and MInIng Englneerln�; Chemls-
�:�C\l:::t.g
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HASKELL'S THREE CYLINDER PUMP
Hand or Power. Cheaper than a Steam Pump. 

Will outwear a Rotary Pump-do more work, with less 
power, than any other pump. Not liable to �et out ot 
�r�

r
Of��!��:�JDJ:d

c;gr ��rla�' Adap ed to any 
CHASE MACHINE COMPANY, Boston, Mass. 

Diamond Solid 'Enrery Wheels. 
PBIOX&-Ibf.(. 'l.25i.�xl, $2.25; miX, eli.50; 16x2, '12.50; 

18:02 '16.00; 20':02. fI9.oo; 2US f<l2. All other sIzes lit pro
portionate prices. FaBt cutt\ng, tree from glazlnl(, they 
are the best Solid Emery Wheell. GIve dIam. of holes 
In your order tor ,wheel,. Emefi Grinders nne�alled:l1 
�'[�.J����cit, ��� AM RICAN TWIS DRI 

W. C. DUYCKINCK, 
IKPOBDK, M.A.XUF ACTUJlJtB. AND DEALER IN 

Raitwa.y, Machinists',and En 
g ineers' Suppli ... 
30 and 3� JOHN STREET, 

P. O. Box 1101. NEW YORK. 

COMPRESSED. AIR MOTIVE POWER.-For 
partIculars oUhe moat recent practice ... send 20 centB 

tor SCIENTIFIC AMERICAN SUPPLEMJ<NT, Nos. 1 
'l'� ,�'I!���o'U�� 5 n�n"=: tn
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� �\'f,'i:n"3 Works, with dlmenBlons. ete. 

Stone Channeling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 

FOR CU'l".rING STONE INTO VARIOUS SIZES 
AND DIMENSIONS IN ALL KINDS OF 
QU.ARRIE8. 

8TDJ[ STOIiB CUTTER co., RUTLAJrD, VT. 
BOLlI PBOPlWrl'OBS .AIm IUmn'AaruBmI8. 

lY'TIlree Machine8at P1allaclel .. hla EDllbUion, 
"'nnese No. � Machinery Hall. INVALIDITY OF STATE LAWS 

CONCERNING THE SALE OF PATENTS. 
All laws of State legislatures that In any manner Inter

fere wIth the free sale of Patent rights, such as the re
quIring of the agent or patentee to lile copIes of patent, 
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gIven for patenta, have been declared unconstItutional 
and voId by the Unltea States Courts. All State 
Judges, Bllerilfs, or other State o01cl.ls, who undertake 
to Interfere wIth Jlatentees or their agents In the free 
BBle of patents, make themselves liable In d&mages and 
other punIshment. The decisions of the T"nlted States 
Courts ClD these fj'lnts are given In SCIENTIF.IC AMER-
��ti'"t t�Y.t.rJ'� a�cfrt .ftt°n�.l.iJ.erl��:.10

 ceats. To be 

GIIO. W.BBA.D '" CO., 
STEAM BAND SAW 

AND VENEER CUTTING MILL, 
186 to 200 LEWIS ST., foot 5th and 6th Ste., E. R., N. Y. 

Always on hand, FULL STOCK of SEASONED 

Hard-Wood Lumber 
AIm CHOICE :FIGURED VEn:ER8. 

The LARGEST STOCK I The GREATEST 
VARIETY I Tbe Lowe.t Pricea I 

lY' Enclose Stamp for Catalogue and Price-LIst. 
Orders by mall promptly and faIthfully executed. 

A Bound Book of 144 Pages, for 250. 
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terence ever prInted. Amonl( Its contents are: 
1. Tbe Census of tbe United States, by States, TerrItorIes, and Counties, infull,showlng also the area 
of the several States. 

�
���a'tP�:s "eft ?�i�:�\�0�r'ih�

h
8:rl�� t��ft���".fct r� 

���bgo� f�s
l�': 8�r.�:.d In each occupation. Com-

Table of Cities havIng over 10,000 InhabItants-Com
piled trom the last Census. 

3", Tbe Patent Laws ot the UnIted States In tull. 
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Caveats; Forms for Assignments. in whole and part; 
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PrIncIples appl icable to Infringements; SynopsIs of the 
Patent Laws o t  Foreign Countries, Costs, Procedure, 
��gm:nC:; �fa'fe

l
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ect to In-

4. United States TradeMark Rep8tration, show· 
Ing the Trade Mark Law In tull, wIth DIrections for 
RegIsterIng 'frade Marks, Costs, etc. 

:Jtuly'
ni*�h ��:�To!i.��1f:'�s��c':"' for Label8, In 

6. Tbe Principal Mecbanical Movement,. De -
���.:'e"�:r':v
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great 

". Geometry, as Applied to Practical Purposes. WIth 
illustrations. 

S. Tbe Modern Steam Enlrine.-Wlth entravlng, 
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history 

9. Horse Power.-Slm�le and �Ialn rules for Calcu
�1'W..t::. Home Power 0 Steam uglneB and Streams 
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merclal WeIght; French W �ht8; Unlte:l'St .tes Stand-
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cu'l:IC, 0- Solid Measur�i Measuring� Land by WeIght, 
wIth engravIng of a seCtlon of the Engll8h and a sec
tIon of the French rule, of equal lenll'tll 

1� Valnable Tables. (1) Table of the VelocIty and Forc, ot the WInd. 
(2) Table oithe Speclfle Gravity anti WeIght per Cu

bIc 'ootand CUblc lnch,of tbeprlnclpal substancesused 
In the Arts. 

(8) Table of the Heat-Conducting Power of varIous 
Metals and other Solids and LIquIds. 

(Il Table of the MInerai Constituents absorbed or re
�l
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(6) Table of tbe Elrects of Heat npon varIous bodIes, 
meltIng poInte, etc.' 

-13. Mi.cellaneous Imormation.-Force of ExpansIon by Heat; small Steamboats, fsrofer dImensIons of 
�����::e :?;Uf�ilar:l!f��n b�ap�r;
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varIous SUbstanceS;FrlCtion. j.ow produced, and Rules 
for Calculati on' ",peclllc Heat ExplaIned; Speclllc 
Gravity of LlquidB,1!0lld8, Alr ... and Gases; Gunpow
der-Pressure, Heat, and Horse rower of,; Copying Ink, 
to Make; Heat, Its mechanIcal equIvalent explaIned; 
Molecules ot Matterlllze and motion explaIned; LIght-
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YIelded from Coal by best Emnes; Sound-Its velocIty 
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Electric Spark, etc.; Valuable RecIpes. 
The SCIENTIFIC AMERICAN REFERENCE BOOK. 

PrIce onl
L 

25 cents, may be had of News A[ents In all 
�:I\

S 0"; 
r�c:I��

u�t�Le ���.?f the underslgne . Sent by 

MUNN &CO.,Publishers, 
8cientUic American OOlce. 

3'2' Park Row. New York. 

TO iNVENTORS 
AND MANUFACTURERS 

NON·COIIBUSTIlILE STEA)[ BOILER & PIPE 

COVEIlIIlG 
WITH "AIR SPA(JE" IMPROVElUENT. 
Saves 10 to 20 per cent. CHALMER!! SPENCE CO. 

Foot E. 9th St .• N. Y.; 1202 N. 2nd St., St. Louis, Mo. 

SCHLENKER'S 
Stationary-Die and Revolving-Die 

Bolt Cutters. 
THE BEST AND CHEAPEST MADE. 

HOWARD IRON l!l�!'Y. or- Send for Catalogne.� 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. . 

lY' Send ft,.°:Oo�;.,:g�fe�in��t&h��(1I1l0n, I�nd. 

BOIL'BRS-lt you WIS
. 
h to save fuel, get 

..... one of our Patent Tubular 
Boilers. We have seven dllrcrent styles. J. HEATHCOTE & CO .• Boller Makers,Wllllamsport,Pa. 

P. BLAISDIILL '" CO., Portland and Keene's Cement. 
Worceoter, Maee.. From the best London Mannfactnrers. For sale by 

Manntactnrersof the Blaisdell Patent UprIght Drill aPd • Pta JAMES BRAND, 85 BeekJDan St., New York. 
other llrst-class MacblnUt's Tool.. '" cttcal TreatlBe on Cement turniBhed for 25 cente. 

p� 
NE WSP APER FILE. 

--:0:--
The Koch Patent i'lle, for Dreservlng newBpapers 

mcurulneB, and pamphlete, bas been recently Improveil 
and price rednced. SubacrlberB to the SOIXNTIPIO ..ur
DICAN and SoIXNTIPIO AIOXICAN SUPPLDlD'T can be 
s�Plled for the low prIce of$1.50b;r mall, or tL2� at the 
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every one who wIshes to preserve the paper. Address 
KUNN & CO" 

Publlahers �C AMlmICAN 

pUVCHIVG For the Be8t and Cheap. .1.'1 .1.'1  e8t addre8B THE STILES 
DROP·

AN
DpRESSES 

& PARKER PRESS CO., 
t MIDDLETOWN, , CONN. 

b Niagara 
-_ SteamPumpWorks 

ESTABLISIIJ:D 1826. 
. CHARLES B. HARDICK, 

N o. �3 Adam. Str ee t. 
BROOKLYN, N. r. 

© 1876 SCIENTIFIC AMERICAN, INC. 

GEO. PLACE, Gen'!. Agent for N. Y. cIty and State. 

Machinists' Tools. 
N:a:w and l1IPXOVBD PATTXRNS. 

Send for new Illustrated catalo""e. 
Lathes, Planers Drills, &0. 

NEW HIA VEN MA.NUi? ACTURING CO. 
New Haven. Conn . 

M. SELIG JUNIOR &; CO. 
Jmporters of AmerIcan Mac!:olnery, ):OOIB, A�cultura 
Implements, Wholesale and Export Hardware and Ma
chInery Merchante.· Est'd 1866. 

LONDON, ENGLAND, and BERLIN, GXRllANY. 

PORTLAND CEMENT 
ROMAN & KEENE'S. For Walks, CIsterns. Founda
tlons, Stables, Cellars ,BrIdges, Reservolrs.Brewerle •• etc. 

RemIt 10 cents for Practical Treatise on Cements. 
S. L. MXROHANT& Co., 76 South St. New York. 

PREPARATORY SCIENTIFIC SCHOOL, Warren Academy, Woburn, Mass. For circulars, ad-
dress L. S. BURBANK, PXINCIPAL. BOGARDUS' PATENT UNIVERSAL ECCEN

TRIC MJLLS-For grin dIng Bones Ores, Sand Old 
CruclbleB, FIre Clay; Guanos, 011 Cake, Feed, Com, 
Corn ana Cob, Tobacco Snuff, Sugar, Salts, Roots, 
SpIces. Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground 'lli other mIllB. 
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nus comer ot WhIte and Elm Ste .• New You 

AND LEVER DAMPER B'BST REGULATORS ..... GAGE COCKS . 
MURRILL &; KEIZER, « Holllday St., Bait. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
,. B. FWILII, V. Pres't. 1,1. ALLEI, PnI't. 

I. B. PIERCE, �J. 
N O  Y E' S 

!tW.R�h!\t'!�I5'W2t\! 
YlllstoneB,"l'ort8ble Mills, Smut MachInes Packers,MIll 
PlcD, Water Wheel., pUllel.s and GearIng, specIally 
adapted to 1I0urm1llSj. ��n30fEc.t�t'f.''iiUlraIO, N. Y. 
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SCIENTIFIC AMERICAN, 
FOR IS"6, 

THE 1l0ST POPULAR SCIENTIFIC PAPER 

IN THE WO:Q.LD. 

THIRTY-FIRST YEAR. 

VOL UME XXXV,--NEW SERIES, 
The publishers of the SCIENTIFIC AMERICA� 

beg to announce that on the first day of July, 
1876, a new volume commenced. It will contluu e 
to be the aim of the publishers to render the con
tents of the new volume more attractive and use
ful than any of Its predecessors. 

To the Mechanic and Manufacturer 
No person engaged In any of the mecbanical pur

suits should think of doing without the SCllIlN-
1'IFIC AllBBICAN. Every number contains from 
six to ten engravings of new machines and Inven
tions which cannot be found in lIJly other publica
tion. 

The SCIENTIFIC AMERICAN' Is devoted to the 
Interests of Popular SCience, the Mechanic Arts, 
Manufactures,Inventlons,AgrlCulturc,Commerce 
and the industrial pursuits generally; and it is val
uable and Instructive not only In the Workshop 
and Manufactory, but also In the Household, the 
Library, and the Reading Room. Each volull\e 
oonts.in8 hundreds of Notes, Receipts, and Sugges
tions and Advice, by Prs.ctlcal Writers, for Work
Ing Men �d Employers, in all the various arts. 
TERMS OF SUBSCRIPTION - POSTAGE 

PAID BY US. 
One copy Sclentific American, one year . ·SS 20 
One copy Scientific American, six months. 1. 60 
One copy Scientific American,threemonths 1.00 
One copy Scientific American and one copy 

Scientific American Supplement, both 
tor one year, post-paid ......... . ........ 7.00 

The Scientific A.merican Supplement. 

A weekly paper, uniform In size with the 8cIEN-
1'IFIC .AlIRRICAN, but a distinct publication. It 
contains working drawings of engineering works, 
and elaborate treatises on every branch of Science 
and Mechanics, by eminent writers, at home and 
abroad. An Illustrated cover protects the hand· 
somely printed sheets. Price, $5.00 per annum 
Single copies 10 cents. 

Remit by postal order, draJ't, or express. 
Address all letters and make all Pcwt Office or

ders and drafts payable to 
MUNN & C() 

3" PARK ROW. NEW l'ORK. The "Scientific American" is printed wtt.a 
CHAS. ENEU JOHNSON 8r CO. 'SIbIl!: T�Dth and 

Lombard-8n .. PhiladelphIa, and 59 Gold Bt. New-Yorlt 
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