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Hack Pye - - - _ _ _ _ _ _ 81.00 a line. 
Inside Palre - - - - - - - - '3 cent. a line. 
BJngravings mall head advtrtisements at the same rate 

vet" line, by measurement, as the letter press. Ad
vertisement. must be received at publication 01f/Ce as 
early as F'rtday morntng 0 appear in nea::t iS8ue. 

Correspondence Invited. Old roofs [all kinds] promptly 
repa.ired ; new roots la.id by contra.ct. Send for estimate. 

[Agents Wanted.] 

BOOFS. 
Whll not make lIour Roofs last a lifetime, and save the 

expense ot a. new root every 10 or 15 yea.rs. It can be done: If you use Slate Paint, It will not only resist the 
elJects of water and wind, but shield you from Fire. 

OLD ROOFS. 
Protect your Buildings by using Slate Paint, which 

neither cracks In winter nor runs In summer. Old shin
gle roots ca.n be pa.inted, looking much better, and last-
}��'!f:��� ���� �'t�e���yg��rn��thg':.t J�a��!f!;.f��I�;·1t 
:��t�fh��e

l����e;�r
n�la���B, ���l��V�� awn:;p:�7J:��:if�� 

It brings to their places and keeps them there. This paint 
requIres no heating, Is applied with a brush and very or
namental. It Is chocolate color, when first applied, b ut 
changes to a uniform slate color, and is to all intents 
and purposea slate. 

ON TIN OR IRON ROOFS. 
the red color Is the best paint In the world for durabllltly. 
��::a��e� �O�8�ari!: s����Ya�BP��� '!r :�rB

d�o ���ac��: 
One coat equals 4 of any other. 

FIRE-PROOF NEW ROOFS. 
Mills, foundries, factories. and dwellings a srecialtv. 

�:''l[!aIS ccgs'i't�ie ab",;u� ��'t?���P ��ll:�io
r'!,:�hl{;;I��� 

For prfvate houses. barns, and bufldlngS of all descrip
tions, it is far superIor to any other roofing in the world 
for convenience in laying, and combines the ornamen· tal appearance, durability, and jtre-proof qualities of 
tin at one third the cost. No Tar or Gravel Used. 

,I How to save re-shlngllng-stop leaks elJectuallyand 
cheaply In roofs of all kind." a 100 page book tree. 
Write to-day, and mention SCIENTIFIC AMERICAN. 

New York Slate Rooflng CO. Limited. 
Rooting Contractors, 8 Cedar St. , N. Y. 

Lathes, Planers, ShaDers Drills, 
Gear & Bolt Cutters ,&c. E. G(fuLD,ilewark;. N.J. 

COMPRESSED AIR MOTIVE POWER.-For 

tor sB��M'¥Wfcf mE �1�Ne�f&';l��EW ¥� �g:?tr 
�� '�L������l�� 5 n�,:rtnVIg:: l�f s\�'k����:r¥:'�3 
Works. with dimensions. etc. 

[ESTABLISHED 1846,] 

Munn & CO.'s Patent Otlices. 
The Oldest Aa"ency tor SollcltlBlr Patente ID the 

United State .. 

TlilIRTl YEARS' EXPERlENOE. 

MORE PA'rENTS have been secured through this 
agency, at home and abroad, than tbrough any other In 
the world. 

They employ a. their assistants a corps of the most ex
perienced men &8 examiners, ,specidcation writen, and 
draftsmen that can be found, many of whom have been 
selected from the ranks of the Paten t Olllce. 

SIXTY THOUSAND Inventors have availed them
selves of Munn & Co. 's services In examining tbelr In
ventions and procuring their patents. 

MUNN & CO .. In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine In
ventions, confer with inventor�, prepare drawings, spe
cillcations, and as.lgnments, attend to filing 'applications 
n the Patent Olllce, paying tbe government fees, aDd 

wateh each ca.e step by step while pending before the ex
aminer. This Is done through their branch olllce, cornor 
F and 7th streets, Washington. They also prepare and 
IIle caveats, procure design patents, trademarks, alld, ",-e,
issues, attend to rejected cases (prepared by the Inventor 
or other attorneys), procure copyrights, attend to inter
ferences, give written opinions on matters of Infringe
ment, furnish copies of patents, and, In fact, attend to 
every branch of patent bu.lness botb In this and in for
eign countries. 

A special notice Is made In the SCIENTIFIC AMERI
CAN of all Inventions patented through this agency, with 
the name and residence of the patentee. Patents are of
ten Bold, In part or whole, to persoDl attracted to tbe In
vention by such notice. 

Patents obtained In Canada, England, France,Belglum, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at prices greatly reduced from former ratas. 
Send for pamphlet pertaining specially to forelgll patent .. 
which states the cost,tlme granted,and the requirements 
or each country. 

CopieR of Patent .. 
Persons desiring any patent Issued from 1886 to N ovem

ber 26, 184i7, can be supplied with olllcial copies at re .... 
sonable cost, the price depending upon the extent of 
drawings and length of specifications. 

Any pat,ent Issued since November 27, 1887, at which 
time the Patent Olllce commenced printing the drawings 
and specifications, may be had by remitting to thll of
fice $1. 

A copy of the claims of any patent Issued since 1834 Will 
be furnished for ,1. 

When ordering copies, please to remlt forthe same as 
above, and state name of patentee, title of invention, 
and date of patent. 

A pamplllet: containing full directions for obtaining 
United States patents sent free. A hand,omely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables Important to every pat
entee and mechanic, and Is a useful handbook of rehr 
ence for everybody. Price 25 cents, mailed free. 

Address 
lfUNN " CO., 

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

BUlfaJI OJ'1l'Io--Comer P aDd "tla !!Itreet .. Wuh
IIIIton,D, C 

$ citutifit !tutritl1n. [SEPTEMBER 23, 

ROCK-DRILLING MACHINES 
AND 

AIR COMPRESSORS, 
Manufacture��LEIGH ROCK DRILL CO., Send for Pamphlet. Fitchbnrlr, Mass. 

VELOCIPEDE CARRIAGES, OF LIGHT CuN
structlon, fast speed. Worked b1. hand cranks, 

also oy foot treanles. illustrated In tll!IJO;N rIFIl! AME 
RWAlS" SUrrL.b:MENT No. M. To oe nacl at this olllce 
�nn of all news agents. Price 10 cents. 

Diamond Solid Emery Wheels. 
PRIOKs-6x� , '1.25; 8xl, '2.25; 12xl)<, '5.50; 16x2,,12-.50; 

18x2 '16.00; 2ffi<2, '19.50; 24x8, $42. All ot-her olzeo a, pro
portionate prices. Fa.t cutting, free from glazlnf ' they are the beot Solid Emery Wheels. Give dlam. 0 holes 
In your order for wheel.. Emer£ Grlndero une�alled bl �'8'. �n.J�����lt.;dt���e •• AM RICAN TWIS DRIL 

For the Removal a..nd IPreventlon of 
Incrustation in Steam Boilers. 

��e��.ru?��fJ:�;���1 
G��ro;���g.0:�r1��r"n

aJ'd �;ft�: 
faction guaranteed. The best and cheapest In the mar· 
keto Send for clrcularsand testimoDlal ... 

G. C
2Pt�.rl!,E,!y�'Nt:¥'�rk. 

Diamonds �S; Car bon 
shaped or Crude, furnished and set for Boring Rocks, 
Dressing Mill Burrs, Emery Wheels, Grindstones, Hard· ened Steel, Calender Rollers,and for Sawing , Turning, or 
Working Stone slld other hard substance.; also Glazlerll' 
Diamonds. J. DICKINSON, 64 Nassau St. , New York. 

Rever.e Motion 
Paneling, Variety 
Mouldlag and 

Dovetallinc 

��ts
a:a�!� ':., 

any d ealgn or 
style of mould In 
the solid wood 
w i t  h neatne •• 
and dl.patch.. iii 

a first clas. 
��ap�r c ���� 
M o u l d e r, 
e s  

NON-C014BlISTmLE STEAM BOILER" PIPE 

COVEBIITG 

THREE THINGS IN ONE 
-:0:

VENTILATION of a Fire Place; 
RADIATION of a Stove; 

CIRCULA TION of a Furnace. 

Pnre Ail' and aD Even Tempe
rature throulrhout a Room. 

'lTHE CENTENNIAL," Annex Main 
Building. 

THE OPEN STOVE VENTILATING COMPANY, 107 Fulton St., 
Ne w York. 

hrdiner'a P�t Centring , Squ�ring Att�chment 
, FOR 

LATHES. 

B.. :.... STATE & CO., SpriDaBeld. Ohio. 

PERFECT 

NEWSPAPER FILE. --:0:--
The Koch Patent File, for preserving newspapers 

mal!"azlne., and pamphlet., has been recently Improved 
and price reduced. Subscribers to the SOIIINTIFIO A.JI
ERICAN and SCIENTIFIC AlIERICAN SUPPLElIENT can be 
.'ttf,Plled for the low price of ,1.50 by mall, or f!.25 at the 
? sC6Il\l�¥'1;'Igari.';.imf61V, ·���'kI��e'1;iece:�t��� 
every one who wishes to preserve the paper. 

Addre •• 
KUNN & CO,. 

Publishers SomNTIFIC AD:m04N. 

The ScientifiC American The Tanite Co., 
REFERE' NGE BOOK STROUDSBURC, PA. 

. _ • EMERYWHEELS&GRINDERS 
A Bound Book of 144 Pages, for 25c, 

co�� ��c�tl' !n8�0:e ClYrt\�' b:;�:X� �I�h,�:g ilt'i�g\K:lgc, � 
:ENTIl"IC AMERICAN REFERENCE BOOK, containing 144 

f���bi!�u::[!�e
d
d ':�!P v�rJ:t\\�Iy,��'k�n�l��:I����e 

r�� 
ference ever printed. Among its contents are: 
l'rerrrt�rf;;�,

n::J' C��:t��s, Yn;t��sl��I�e::'lf! t�: .... ti:;. 
of the several States. 

�
'cu�.:tl:,�s o,,� Y�����:1�0�?'th�h8i:i��� t�r.ft�l

s�"igal ��; 
�m�� �;o� f��s

l�: g��:�:.
d In each occupation. Com-

Table of OIties having over 10,000 Inhabitants-Com
piled from the last Census. 

3. The Patent Laws of the United States In full. 
��:fs�:ft���I���:���� ����l�a�rot:��or

OF.:'l:��u��� 
Caveats; Forms for Assignments. in whole and part; 
�i��I�'i,�·ir�;.a��'I;&-:,:g�cc;,°.l':J�'erfI�:��VO���:.iP.!1 
Principle. appllcab1e to Infringements; Synopsis of the 
Patent Law8of Folteign C ountries, Costs, Procedure, 

���Plt;n\f; �l�e,I,£,,."�� ac
n
o���n��':r�'i."te!t:."spect to In-

4. United States Trade Mark Relristration, show
Ing the Trad� Mark Law In. full, with Directions for 
Registering Trade Marks, CQst., etc. 

3
tutP.n�'lth'B�:�ro�s?�1fn��s�:� for Labels, In 

O. The Principal Mechanical Movements. De-

��'i!!':�o
a¥�v

l��Ut,t;:�n�ble��:;:�l1t��l:':i�,t. great 

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

S;'hJJ'i�g�r�:er:�t����m��:l��·;;;::I!h
br��rr:'i�� 

of the Invention and Progreso of Steam Power. 
8iat�:�: l.:',.:;e/����fl�t::� �I:�y;.:'i���o�g:::;;:; 

of Water. lR' • Knots.-presentlnf, engravings of 48 dllJerent 
l1!n� �1l!,°r .!)n0{tf ei �t:xP�':!'.rtlM::��������roy Weight; Apothecarles''Welght· Avoirdupois, or Com

mercial Weight; French W'lUf,hts; United St,tes Stand-
ftd hlfrtt:::�:�fe ���� �::��e ��:s�l;e ;

M�rS::�� 
CU'!;IC, or Solid Measure' Measuring Land by Weight, 
with engravlbg of a .ecdon of the English. and a sec
tion of the French rule, of equal lenitb 

12. ValuableTablesl 
(1) Table of the Velocity and Force of the Wind. 
(ll) Table of the Specific Gravity and Weight per Cu

bic foot and Cubic Inch, of the principal substances used 
In the Arts. 

(3) Table of the 'Heat-Conductlng Power of various 
Metals and other Solids and Liquids. 

(4) Table of the MineraI Constituents absorbed or 
re(s'0v��6f� ��::.::I�r�:�u���ej,:a �����!t';i�J:.' 

(6l Table of the ElJects of Heat upon various bodies, 
melting point., etc. 

13. MlscellaDeons Intormation.-Force of Expan
.Ion by Heat; small Steam boats, proper dimensions of 

'engines, boilers, propellers, boa.ts; Incubation, Tem
perature of; To Make Tracing Paper; Constituents of 
various SUbstance.� FrictloniI

how �roduced, and Rules 
��vt�;lc

o,¥ai���idS, %';,�\�� Af:,t antPd�.���; G����I�� 
der-Pressure, Hea.t, a.nd Horse Power of; Copying Ink, 
to Make; Heat, Its mechanical equivalent explained; 
Molecules of MatterRslze and motion explained; Light-
��yga��g¥��f:\ne��sAri':�':,�I��n����t�t

n J��':.� 
Yielded from Coal by best Engines; Sound-Its velocity 
and action; Lt\':"ld GlueSli ReclPesiwvalue of Brains, 
B��ti-�%�,."!k, et���'\'�iua�r.,Il�egfpes.

aves; Speed 0 
Tile SCIENTIFIC AMERICAN REFERENCE BOOK., 

Price onlh 25 cents, may be had of News ANents In all l::'.:1is 
0

°: r�c�l�u�t�he ���g.
f the underslgne • Sent by 

MUNN & CO., Publishers, 
Scientitic American OID.ce, 

37 Park Row, New York. 

Stone Ohanneling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAl[ STONE CUTTER CO., RUTLAND, VT. 
SOLE PROPRIETORS AND MANUFA.CTURERS. 

�J:::; g.,�,?!!iN1':.,'t:i!,:�'\'I�n�i a  Exhibition, 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERil & CO., Madison, Ind. or Send for bOOk on Boller Incrustation. 

Portland and Keene's Cement. 
From the best London Manufacturers. For sale by 

JAMES BRAND, 85 Beekman St., New York. 
A Practical Treatise on Cement furnished for 25 cents. 

PUNCHING ' FortheBestand Cheap-
AND est address THE STILES 

DROP P"BESSES & PARKER PRESS CO., 
.Q, • MIDDLETOWN. CONN. 

b Niagara 
-r Steam PumpWorks 

ESTABLISHKD 1826. 

CHARLES B. HARDICK, 
No . 2 3  Ad.am. S t r e e t. 

BROOKLYN. N. Y. 

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

Machinists' Tools. 
NEW and IMPROVED PATTERNS. 

Send for ne., Illustrated catalogue. 
Lathes, Planers, Drills, &C. 

NEW H/ ... VEN MANUFACTURING CO. 
New Haven. CODD. 

Importe��f ���rl::n �!:'�!::�lro�s, 
C1!�lcultura 

Implements, Wholesale and Export Hardware and Ma
chinery Merchants. Est'd 1866. 

LONDON, ENGLAND, and BERLIN, GERMANY. 

PORTLAND CEMENT 
ROMAN & KEENE'S. For Walks, Cisterns. Founda
tions. Stables, Uellars ,Bridges, Reservoirs .BrewerieR. etc 

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

PREPARATORY SCIENTIFIC SCHOOL, 
Warren Academy, Woburn, Mass. For circulars, ad-
dress L. S. BURBANK, PRINCIPAL. 

BOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grlndlllg Bones Ores, Sand Old 

Crucibles, Fire Clay, Guanos, 01 1 Cake, Feed, Corn, 
Corn and Cob, Tobacco, Snutl, Sugar, Salts, Roots, 
�f�?�San�O�t�'te���o=:!ot�l:X:r

e�U�d
Atbe�t�er :lli�. 

Also for Palntsc'prlnters' Inks, Paste �acklng, etc. 
JOHN W. THOMSON, successor to JAMES BOGAR
DUS corner of White and Elm Sts .• New Yor" 

AND LEVER DAMPER BES'T REGULATORS GAGE COCKS. 
MURRILL & KEIZER, 44 Holliday St., Bait 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
" B. FillILIJ, V, Prest 1, I, ALLEI, PrU't. 

1, B, PIERCE. 8oo'J. 
N O YE'S 

!J;M!g!:��u�!�!!'\!!fe�! 
Mlllstones;Portable Mills, Smut Machines Packers,MIll 
Picks, Water Wheel., pulle!.s and Gearing, specially 
adapted to fiour mlllsj. ��n30fEC:t�\j'��'iiUlJaIO, N. Y. 

OF Tmt: 

SCIENTIFIC AMERICAN, 
FOR 18'0. 

THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 

THIRTY-FIRST YEAR. 

VOLUME XXXV,-NEW SERIES, 
The publishers of the SCIENTIFIC AMERICAN 

beg to announce that on the first day of July, 
1876, a new volume commenced. It will continu 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 mechanical pur

suits should think of doing without the SCIEN
TIFIC AMERICAN. Every number contains from 
six to ten engravings of new machines and inven
tions which cannot be found in any other publica
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
interests of Popular Science, the Mechanic Arts, 
Manufactures,Inventions,AgrlCulture,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 volume 
contains hundreds of Notes, Receipts, and Sugges
tions and Advice, by PracticalWriters, forWork

ing Men and Employers, in all the various arts. 
TERMS OF SUBSCRIPTION - POSTAGE 

PAID BY US. 
One copy Scientific American, one year .. *3 20 
One copy Scientific American, six months. 1,60 
One copy Scientific A merican,three months 1,00 
One COpy Scientific American and one copy 

Scientific American Supplement, both 
for one year, post-paid.... .............. 7,00 

The Sclentl:tlc AlDerlcan SupplelDent. 
A weekly paper, uniform insizewiththe SCIEN

TIFIC AMERICAN, 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, draft, O'l" express. 
Address all letters and make all Post Office or

ders and drafts payable to 

MUNN&CO., 
3" PARK ROW. NEW YORK. 

THE "Scientific American" is printed with 
CRAS. ENEU JOHNSON & CO'S INK. TeRth and 

Lombard Sts. , Philadelphia, and 59 Gold St .• New York. 

© 1876 SCIENTIFIC AMERICAN, INC. 
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