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Engravings may head advertisements at t ll.  e same rate 

ver line, by measurement, as the letter press. ..Ad· 

vertisements must be received at publication office as 

early as F'r'lday morn'lng to appear in next i8sue. 

Importe!;'f ��!,J::n �Yc�����o�s,
C2:rlcultural 

Implements, Wholesale and Export Hardware and Ma­
chinery Merchants. Est'd 1866. H5 Queen Victoria St., 

LONDON, E. C., E NGLAND. 

FOR LEASE, 
At South Chicago, Ill., a Shop 100x32 feet, 2 stories, 

�",!::'Cehs�g;e
c���;:���"60����;'f��ib��' ���1n��8:';:;iJ 

Blacksmith's Shop, all on lot 194 feet by 150 feet, opposite 
8�1��1:� DlR����'ir"e�t%�f ����r��ur��Xg �I�����::,� g� 
any town In t.he West. Five Trunk Hallroads and Lake 
navigation. Largest Lumber market known at this point. 
More ground adjoining can be leased If wanted. Address 
_ 

WM. H. DILLINGHAM, Loulsvllle,Ky .• Owner. 

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 2; cents. 

REYNOLDS & CO., 
14� EAST ST., NEW HAVEN, C T., 

M ANU F A C T U R E  
Iron and Steel Set Scrl!"9rs, Rou'iid, Square� 'and Hexagon 
:C

e
r�� B ���� ��d ���:��e:� l1�gf n!t��,

b 
B�rtd jnOd

C
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Blanks, Nuts, Washers, etc., of every description. 
Send for Price List. 

SCREW PROPELLERS, THEIR SHAFTS AND 
� FITTINGS. By Hamllton W. Pendred, M. E. An 
able treatisci showing the lresent �ractice, its advan-
ll':�:d

a�� �O���f �1�J5TI�%e�MJnifJ1*e��p��� 
MENT. To be had at this otllce, and of all news agents. 

LEHIGH UNIVERSITY.-TUITION FREE.­
Clvll, Mechanical and MlnJpg Engineering; Chemis­

try and Metallurgy j A Classical Course; French and Ger­
man \ Eng-Ush Literature J International and Constltu-
¥��k ��jJ NN�!fW;�I'ff',"1:.t.l:1r'i:�'ll���ie��:'''t: 

[ESTABLISHED 1846.] 

Munn & Go,'S Patent Otfices, 
The�OIdest Alrency tor Solicitinlrl Patents in the 

United States. 

THIRTY YEARS' EXPER1ENCE. 

MOR E PATENTS have been secured through this 
agency, at home and abroad, than through any other in 
the world. 

They employ as their assistants a corps of the most ex­
perienced men as examiners, specification writers, and 
draftsmen that can be found, many of whom have been 
selected from the ranks of the Patent Otllce. 

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

MUNN & CO., In connection with the publlcatlon of 
the SCIENTIFIC AMERICAN, continue to examine In­
ventions, confer with'inventors, prepare drawings, spe­
cifications, and assignments, attend to filing applications 
in the Patent Office, paying the government fees, aRd 
watch each case step by step whlle pending before the ex­
aminer. This is done through their branch office, corner 
F and 7tb streets, Washington. They al,o prepare and 
tHe caveats, procure design patents, trademarks, and re­
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 business both In tbls 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 sold, in part or whole, to persons attracted to the in­
vention by such notice. 

Patents obtained in Canada, England, France,Belgium, 
Germany, Russia, Prussia, Spain, Portugal, the British 
Colonies, and all other countries where patents are 
granted, at priCes greatly reduced from former rates. 
Send for pamphlet pertaining specially to foreign patents , 
which states the cost, time granted,and the requirements 
for each country. 

Copies ot  Patents. 
Persons desiring any patent Issued from 1836 to Novem­

ber 26, 1867, can be suppUed with otllclal copies at rea­
sonable cost, the price depending upon the extent of 
drawings and length of specUlcatlons. 

Any patent Issued since November 27,1867, at which 
time the Patent Otllce commenced printing the drawings 
and specUlcatlons, may be had by remitting to this of­
lice $1. 

A copy of the claims of any patent Issued since 1836 wlll 
be furnished for $1. 

When ordering copies, ple.8$e to remit for the same' as 
a.bove, and state name of patentee, title of invention, 
and date of patent. 

A pamphlet containing the laws and full directions for 
obtaining United States pat.ents sent free. A hand­
somely bound Refel'ence Book, gilt edges, cont.ains 140 
pages and many engravings and tables important to every 
patentee and mechanic, and is a useful handbook of ref­
erence for everybody. Price 25 cents, mailed free. 

Address 
MUNN &; CO" 

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

BRANCH OFFICE-Vorner F and "th Streets, Wasb­
nllton. D. Ci 

ROOTS' ROTARY HANDllIWEl. 
FOR ALL KINDS OF 

BLACKSMITHING. 
DOES MORE AND 

BETTER WORK, 
SAVES BOOM, LABOR, AND COAL, AND LASTS 

TEN TIMES LONGER THAN BELLOWS. 
P. H. & F. M. ROOTS, Manuf'rs, CONNERSVILLE, IND. 

S. S. TOWNSENDl Gen'l Ag't, 31 liberty St., NEW YORK. 

RE�t�I��RS BEST G����bil 
MUR R ILl, & KEIZER, 44 Holliday St ., BaIt . 

Adopted by U. S. Navy. For sale by dealers. Send for 
Circular. 
NON·COMBUSTIBLE STEAM BOILER &; PIPE 

COVERING 
wrrH"AIR SPACE" IMPROVEMENT, 
Saves 10 to 20 per cent. CHALMERS SPENCE CO., 

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

IRON BRIDGE BUILDING-A complete de­
scription, with dimensions, working drawings, and 

wespectives of Girard Avenue Bridge, Ph!ladelphla, Po.. 
ce�t.. 

fO ����!\�'!".! °l� ���� ·1, 
T

2�n 
a'it�g� .. ��n!�iEmih� 

AMERIoAN SUPPLEMENT, 10 cents per copy. To be 
had at this otllce, and of all news agents. 

To Roofers, Builders, & Property Owners. 

A complete Roofing for 83 per square, durable, eco­
nomical, and fireproof. Send for Samples and Circulars. 

E. H. MARTIN, General Roollng Materials, 
P O Box 4784 70 Malden Lane • 

._ II I 
• and 9 Liberty St., N. Y. 

WHIPPLE'S 
Patent Door Knob. 

Awarded a Bronze Medal at tbe American Institute Fair 
I��t�BJ�g fi�e

o1ff6\'Mrs� �r!� y�';,";g;����t '::���Oa
d
n�: 

thln'fl yet Invented for the purpose, as It obviates the use 
��;i

th1���e
e':: �r�:o����,rs,

S:�� j�� 8i���fa�l
.
ated to suit 

THE PARKER & WHIPPLE COMPANY, 
West Meriden, Conn .• or!n Chambers St., N. Y. 

Todd & Rafferty Machine Co, 
MANUFACTURERS OF 

The celebrated Greene Variable Cut-Off E�ine, Lowe's 
��te

a��: *�¥�iY;,���:JWO�t':.�r:s
E�\':t�s�u 

B';,IYe�:�f8��i 
��n�"oa����ru�J's

'.l/��e?'W.!:,�n�hfI�t:::tM�ghl:i�� : 
Agents for the �ew laven Manufacturing Co. 's Machin­
ist's Tools, for Judson's Governors and Stop Valves, 
Sturtevant Blowers, and DUrerential PuUW·BloCks. 
�M1i�f.o�r�E�sd':J��T� .&ifslf�' NE YORK. 

bStea���;���orkS 
CHARLES B .HARDICK, 

N o .23 A d am s S t I' e e t, 

BROOKLYN, N. Y. 

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

Crucibles, Fire Clay, Guanos, on Cake, Feed, Oorn, 
Corn and Cob, Tobacco, Snuft' , Sugar, Salts, Roots, 
Spices, CoHee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground � other mills" 
�6si'nf °�:'¥'irt�M�"J¥f.r::IC��:Or �st.rAJ�cII�f>'Gl� 
DUS, corner of White and Elm Sts., New York. 

THE UNION IRON MILLS, Pittsburgh, Pa.­
The attention of Engineers and Architects Is called 

��re�) �'l'J'�til�t f;e° ':,���u
o:d

B;�\'J� ab':,�w�!�dr6� �f::;; 
and lIanges, which have proved so objectionable In the old 
mode of manufacturing ,are entirely avoided. We are pre­
pared to furnish "II sizes at terms as favorable as can be 
g:':t�:I� �:�lli���"& cr�"u'i'i�'hrl���'UA\t'Kt1��u:��!� 

PERFECT 

NEWSPAP�:R FILE. 
--;0;--

The Koch Patent File, for oreserving newspapers, 
�a

d'{�:lg:�e���l!.m���8
t�;j�:�s

b:o
e�h�e�e

c�������01�� 
ERIC AN and SCIENTIFIC AMERICAN SUPPLE1lJ:NT can be 
s�Pued for the low price oal. 50 by mall, or f1.25 at the 
?, s

C8I��N�h8al(ih:Rr6l�,; ���r'bN�e1J ec=!Wl�� 
every: one who wishes to preserve the paper. 

Address 
lIUNN & CO" 

Pulllishers SCIENTIFIC AMERICAN. 

Asbestos R oofing, wIth the Improved White Asbestos 
I<'ire Proof Coating', for steep or fiat Roofs in all climates. 

Asbestos �ot Coating, for old Leaky Roofs. 
As bes tos C ement, for repairing Leaks on Roofs. 
Asbestos �of Paint, for Tin Roofs, Ironwork, &c. 
Asbestos Paints-all colors-for structural purposes. 

1:::;:��: ':!:!'iV i��Ca':t�tif:il��r(j���..r�r:: 
&c. 

Asbestos Steam Packing, fiat and round, atf sizes. 
S�g::�!�lfcfe�l�e ����l�r

-��,
or!d i�:'l;e�i1Y ap-

piled bY !!!!1 one. Send for Pamphlets, I'!:lce Lists, &c. 
H, w, JOHNS, 87 M aiden Lane,N. y" 

P atentee and Manufacturer. EstabUshed 1858. 

and Shaped Diamond Carbon Points, Indispensable for 
i���ge::g'a���d':::'\�er�rll'�rl;��:s

PI�%�:��u�JI'itei 
and sawing stone. J. DICKINSON, 64 Nassau St., N. Y. 

NO Y E' S 

�g�R��!!':W!tlEu'! �mstones,-Portable Mms, Smut Machines, Packers , MIII Picks, Water Wheels, Pllllel8 and Gearing, speCially 
adapted to 1I0ur mmsj. ��n� o�'F?.tt����'iiullalo, N. 1'. 

These are the be.t 
and most economicaJ 
goods; impervious to 
dampness, beat and QL..e=1llI"'ll .. tlPW cold. Send for Bam­
pies to R E. HALE • & CO., 56 and 58 Park 
Place, New York. 

.FOR 
THE LATEST IMPROVED 

MACHINERY, 
I���!�}�a&t't��0W.°��.s2l�N����;,l�t�.,

H
p�R�: 

Brayton Ready Motor. 
It has no boiler, is safe, economical, started by any 

one in one minute, occupies small space, and gives an 
unsurpassed1 steady, reliable power. Address 

Penna, Readv Motor Co" 
13� N. 3d'St., Philadelphia, Pa. 

'Tile BEST M ILLSTONE DR ESSER-GRISCOM 
& Co., Manufacturers and Patentees, Pottsville, Po. 

Machinists' Tools. 
NEW and IMPROVED PA.TTERNS. 

Send for new lllustrated catalogue. 
Lathes, Planers, Drills, &c, 

NEW HAVEN MANUFACTURING CO., 
New Haven, Conn. liDO y;;;o;';-Prl�tIng! . $ 3 Pre .. tor cards, labell, envelo�a, etc.. Larger slzea (or luger work • 

. Bu1De •• Mea do their printing and advertt. 

'tti: 
lng, pve money and increa.ee trade. Pleuure and gB:;t in A.m.ateur Prlntln... The Gtrla 0' . yshave great run and make money fut.1 

� vrinting. &nd ' .. 0 _tampe for full cat. 
eC!c:!ealogue �--"'..'J_lypo, ,,,.'''lh.M''-'''', 

""".'" �8 ... Y '" CO., Kerld_ c. .... 

VELOCIPEDE CARRIAGES, OF LIGHT CON­
struction, fast speed. Worked by hand cranks i 

aIsoby foot treadles. Illustrated In SCIENTIFIC AME­
RICAN SUPPLEMENT No. 8.  To be had at tills otllce 
and of all news agents. Price 10 cents. 

EAGLE FOOl' LAT H E S, 

C 
With Scroll and Circular Saw Attach­
ments, Slide Rest, Tools, &c. i also Small 
Engine Lathes, Metal Hand Planerst &0. 
j;�:��. d��n�'e.:u��r���lS�escri�: 
�t�� ���Jrir:.' ° k��'ite:��rft.

for theAm-
WM. L. CHASl!: & CO. 

95 &!n Liberty St., New York. 

© 1876 SCIENTIFIC AMERICAN, INC. 

[JUNE I-G, 1876. 

The Standard-Best Stock-Finest Finish-
MA.NUFAC'l'URED ONLY BY 

D, ARTHUR,BROWN & CO, Fisherville, N.H. 
-.... --.-------- �--.--------... --

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOS. G. ROGERS & CO., Madison, Ind. ar Send for book on Boller Incrustation. 

PORTLAND CEMENT 
For Walks, Cisterns, Foundations, Stables, Cellars 

Bridges, Reservoirs, Breweries, etc. 
Remit 10 cents for Practical TreatIse on Cements. 

S. L. MERCHAN'r & Co., 76 South St., New York 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 
w. B. FRANKlJN, v, Pren J, I, ALLEN, Prls't 

J. B. PIERCE, See'y, -------------- ---------
FOREIG N PATENTS 

AND 

'I'HE CENTENNIAL. 
There Is no doubt that our Centennial Exposition wll l 

attract to our shores multitudes of representative people 
from all parts of the world, and they wlll take home with 
them many of our best improvements to introduce into 
their own manufactures. 

An unusual opportunity wlll be oflered for selllng to 
these people such foreign patents as have been secured on 
good American inventions in the respective countries 
from which these visitors come. 

At the reduced priCes for which patents are obtained 
abroad, our people will lose a chance� not likely to occur 
again, If they do not avall themselves of the opportunity 
of securing their inventions in foreign countries at once 
80 as to have their patents ready to negotiate during the 
coming summer. 

For cost of patents In the dlflerent countries and the 
conditions on which they are granted, send for pamphlet 
containing full Information. 

Address MUNN & CO. , 
37 Park Row, New York. 

BRANCH OFFICE, cor. F and 7th Sts. 
Washington, D. C. 

SCIENTIFIC AME'RI]CAN, 
FOR 1876, 

THE MOST POPULAR SCIENTIFIC PAPER 
IN THE WORLD, 

THIRT Y-FIRST ·· YEAR. 

VOLUME XXXIV,-NEW SERIES, 

The publishers of the SCIENTIFIC AMEIiICAK 
beg to announce that on the first day of January, 
1876, a new volume commenced. It will continue 
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,lnventions,Agriculture,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 Practical Writers, for Work­
ing Men and Employers, in all the various arts. 
TERMS OF SUBSCRIPTION -- POSTAGE 

PAID BY US. 
One copy Scientific American, one yellJ.' ....  $3, 20 
One copy Scientific American, six months. 1,60 
One copy Scientific American,three months 1,00 
One copy Scientific American and one copy 

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

The Scientific American Supplement 
A weekly paper, uniform in size with the 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 
abroB'd. An illustrated cover protects the hand­
somely printed sheets. Price, $5.00 per annum. 
Single copies 10 cents. 

Remit by postal order, draft, or express. 
Address all letters and make all Post Office or­

dersand drafts payable to 

MUNN & CO. 
3 "  PAR K ROW, NEW }CORh., 

The "Scientific American" is printed with 
CHAS. ENEU JOHNSON & CO.' SINK. Tenth and 

Lombard-sts •• Phlladelphla. and 59 GO ld-st., New-Yo", 
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