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Back Prure - -. - - - - - - - 81.00 a line. 
Inilide Page -, - - - - - - - "IS cenls 1\ line. 
Engravings mall head advertisements at the same rate 

ver line, bV measurementt as the letter preis .Ad· 
vertiBements must be received at publication oJ1lce as 
earlv a8 J1Iriday morning to appear in ne;-ct issue. 

CELEBRATED FOOT LATHES 
Larhe�� §�I��a��c�n':,":�r �I�';,� 
ers for Metal, Small Gear Cutters, 
Slide-rests , Ball Machine for Lathes, 
�gg� Sgr'�,

I�I��w�;.�f.ht ��s�e�I!.; 
thing for amateul'lil and arti­
sans. Selling everywhere. Send for 
Il1u

.
sll��'lr?�Wf§�t"';conla, N. H. 

COMPRESSED AIR MOTIVE POWER.-For 
particulars of the most recent practice ... send 20 cents 

tor SCIENTIFIC AMERICAN SUPPLEMENT, Nos. 1 
'l��'�'L����o�I��s 

5 
n�':'fn

vl�: I�f 
s\�e

G����:f��:'� 
Works, with dimensions. etc. 

FOR ALL KINDS OF MACHINERY-Apply to 
S. C, HILLS, 51 Cortlandt St., New York. 

LEHIGH UNIVERSITY.-TUITION FREE.­
Civil, Mechanical and MIning Engineering; Chemis­

try and Metallurgy; A Classical Course i French and Ger­
man; English Literature; International and Constltu-
¥g�rik�:ViJ&�t'!lV.l�rT

c.f':rl:.tjf.�:��i:'e1I.�ete�,�:· 

�H LATEST IMPROVED 
MAOHINERY, 

!���:��a�tugl'�0W.°��2ltN����;,l�t!'.�lf.��: 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. 

JOB. G. ROGERS & CO., Madison, Ind. 
..- Send for, book on Boller IncrustatIOl!. 

[ESTABLISHED 1846.] 

Mnnn & Go.'S Patent Otlic8S. 
Tbe Oldest Agency for Soliciting Patents In the 

United �tates. 

THIRTY YEARS' EXPERIENOJi,. 

MORE 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 a8 examiners, speciftcation writers, and 
draftsmen that can be found, many of whom have been 
• electedfrom the ranks of the Patent 01llce. 

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

jfUNN & CO., In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine In­
ventions, confer with Inventors, prepare drawings, spe­
cUlcatlons, and aSSignments, attend to lIlIng applications 
In the Patent 01llce, paying the government fees, aad 
watch each case step by step while pending before the ex­
aminer. This Is done through their branch olllce, corner 
F and 7th streets, Washington. They also preJl8re and 
HIe 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 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 sold, In part or whole, to persons attracted to the In­
vention by such notice. 

Patents obtained In Canada, England, France,Belglum, 
Germany, Russia, Prussia, Bpaln, 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 .th<l requirements 
or each country. 

Copies of Patents. 
Persons desiring any patent Issued from 1836 to N ovem­

ber 26 , 1867, can be supplied with olllclal copies at re .... 
sonable cost, the price depending upon the extent of 
drawings and length of specillcations. 

Any patent Issued since November 27, 1867, at which 
time the Patent 01llce commenced printing the drawings 
and specillcations, may be had by remitting to this of­
lice ,1. 

A copy of the claims of any patent Issued since 1836 will 
be furnished for ,1. 

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

A pamphlet containing the laws and full directions for 
obtaining United States patents sent free. A hand­
somely bound Reference Book, gilt edges, contains 140 
pages and many engravings and tables imllortant to every 
patentee and mechanic, and Is a useful handbook of ref­
erence for everybody. Price 25 cents, mailed free. 

Address 
KUNN & CO" 

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

ll11ANOH OFFIOB-Corner F and "th �treet'" Wasb­
IliWn D. C. 

$ titutifit �tutritan. [AUGUST 5, 1876. 
§CREW PROPELLERS, THEIR SHAFTS AND 

FITTINGS. B Hamilton W. Pendred, M. E. An 
a Ie treatlsej Showing the loresent �r"ct1ce, Its advan-
�::J'�� 'l:o��t�t rc1f:l;l:hWrl)e�Mln�fJl�e��pfZ:: 
MENT. To be had at this olllc., and of all news agents. 

TO iNV ENTORS� 
AND MANUFACTURER� 
Th8 45th Rxhihlt!nn of the AtnPrkrm Inultute will Opt'D &p­

tnuLer 6tlJ; l\llIdllL('ry Will be r"cel\'ed a[,er AllgUS' 14tll, other 
fo��b! �r;�� ,,1)Srt :��i�;l�����l�::'�t��, ����::.�r�s���� �� lDteDa.ell.� Am�rh:&n i��ltU.tOJ N �w rUT.'" 

SCHLENKER'S 
Stationary-Die and Revolving-Die 

Bolt Cutters. 
THE BEST AN D CHEAPEST MADE. 

HOWARD IRON WORKS, 
Buffalo, N .  Y. fir Send for Catalogue.-4lI 

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

��fe':D �'l'J"":tii�� 1h�o����.i'�d
B:�� ��w�';.d�re ��:i;; 

and lIanges, which have proved so objectionable In tbe old 
���� ���:��tc!fI�ffe'B

a�� ���:llB
ara

o�g;:ble
W

a� a��rtie 
obtained Ilisewhere. For descriptive lithograph, address 
Carnegie Brothe ... ·& Co., Union Iron Mllls,P1ttsburgh,Pa. 

Asbestos ROOfing, with the Improved White Asbestos 
r;��to: �:�f

nfj:��i';!:�¥�:gl':i f��� Ilto
a�}�:lmates. 

As"""slios Cement, for repairing Leaks on Roofs. 
Asoolltos Roof Paint, for Tin Roofs, lroawork, &c. 
Asbestos Paints-all colors-for structural purposes. 
f:t::��: ��:!'i1'i':f.,C

a':,�tlJn:{I�����Mrir!: &c. 
Asbestos Steam Packing. lIat and round, Rtf sizes. 
Sheathing Felts, Vermin-Proof Lining. &c. 

These artIcles are ready for use, and,can De ea&!ly ap­
piled bY !!!1 one. Send for Pampnlets, Price Lists, &c. 

H, w. JOHNS 87 Maiden Lane,N,Y., 
Patentee andManuiacturer. Established 1858. 

Stone Ohanneling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAK STONE CUTTER CO" RUTLAND, VT 
SOLE PROPRIETORS AND MANUF ACTURIIlR8. 

MACBINBRY, 
IRON " WOOD WORKING MACHINERY 

OF EVERY DESCRIPTION, 

ColdRolled Shafting. 
HANGERS, PULLEYS, COUPLINGS, BELTl!<G, &c. 

&c. Send for Illustrated Catalogne and Price LIst. 
GE O R GE P L A C E ,  

w\eG1���Bt��f:i��TJlJ.W&g·��(�lIWE:FRY 
121 Chambers & lOS Reade Sts., N. Y. City. 

em-
REYNOLDS & CO., 

141i EAST ST., NEW HAVEN, CT., 
M A N U F A C T U R E  . 

iron and Steel Set ScrewB, Round, Square, and Hexagon 
�c

e
r�s�!o'i��'t'i:�d ii�EI��e:�J }1gg? ���,

b 
B�ft

d i'n°d'f. 
BlankB, NutB, WaBherB, etc., of every deBcription. 

Send for Price List. 
BOGARDUS' PATENT UNIVERSAL ECCEN­

TRIC MILLS-For grinding Bones, Ores, Sand Old 
Crucibles, Fire Clay, Guanos, 011 Cake, Feed, Corn, 
Corn ana Cob, Tobacco, Snu1f, Sugar, SaltB, RootB, 
�f���B

an�o�t�te���o:::�ot���:oetiiidA�be�t
t�er :m:: 

Also for Paints, 'printers' Inks, Paste 'lfiacklng, etc. 
JOHN W. THOMSON, successor to JAMES 1I0GAR­
DUS. corner of White and Elm Sts .. New YorK 

Wood-Working Machinery,� 
Such as Wood worth Planing, Tonguelng, and Grooving 

MachineB, Daniel' B PlanerB, RichardBon' B Patent Im­
proved Tenon Machines, Mortising, Moulding , and Re­
Saw Machines, ann Wood- Workfng Machinery gene-
rally. Man'Wf���Y, RUGG & RICHARDSON, 26 Sall.bury street, Worcester, Masl.!! (Shop formerly occupied by R. BALL & CO.) .--

WHOM IT pn�l 
--:0:--

As a rule , It pays best to ad,'ertlse what one has to se 
orwlshesto purchase , ln papers having the largest cir­
culation among the class of persons likely to be Interested 
In the article. Parties having Manufacturing Establish­
ments to sell or lease, or who wish Estimates made for 
Constructing Bridges, Dams, Iron Buildings, Furnaces, 
Heating Apparatus, Steam Engines, BOilers, Wood and 
Iron Working Machinery, Agricultural Implements, or 
Contracts for Engineering Works of all kinds, will lind 
that 1t pays to advertise In the SCIENTIFIC AMERI­
CAN. 

The value of the SCIENTIFIC AMERICAN as an ad­
vertising medium cannot be over-estimated. It goes 
Into all the machine and workshops In the country, and 
Is taken at the prinCipal libraries and reading rooms In 
the United States and Europe. 

The SCIENTIFIC AMERICAN and SCIENTIFIC 
AMERICAN SUPPLEMENT have a larger circulation 
than all other papers of their kind In the world com­
blned; and at no period since the commencement of the 
publication of these papers has the weekly circulation 
been as large as at the present time. 

The actual Issue of the SCIENTIFIC AMERICAN Is 
4r,IiOO per weok, and of the SCIENTIFIC AMERI­
CAN SUPPLEMENT, lli,OOO, making the combined 
clreulatlon, 62,IS00 every week. 

If anything Is wanted In the mechanICal line, advertise 
for It In the SCIENTIFIC AMERICAN. 

If one has a patent or machinery to sell, advertise In 
the SCIENTIFIC AMERICAN. 

If any one Is exhibiting at the Centennial, It will pay 
them to advertise where they may be found. 

For rates, see the lIrst column of the last page of this 
paper. ---:0:---

The Supplement. 
Next to the SCIENTIFIC AMERICAN, the SCIEN­

TIFIC AMERICAN SUPPLEMENT has the largest cir­
culation of any paper of Its class published. The SUP­
PLEMENT Is a distinct publication from the SCIEN­
T�FIC AMERICAN, and has a large circulation other 
than among the subscribers of the regular edltlo". 
Terms for advertising are very low, as folloWli: 
Back page, tWed cover . . . ,35e. a line ( EACH 
ImIde]X1{Je .. " ... , ... , .... 25c. a line f INSERTION. 

The Tanite Co., 
STROUDSBURC, PA. 

EMERY WHEELS & GRINDERS 

Machinists' Tools. 
NEW and IMPROVED PATTERNS. 

Send for new Illustrated catalogue. 
LathesL Planers, Drills, &c. 

NEW HAVEN MANUFACTURING C O., 
New Haven, Conn. 

Importe��f ���J�n ,:;;�: ��lro�s,
C1!:rlcultura 

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

LONDON, ENGLAND, and BERLIN, GBRMANY. 

PORTLAND CEMENT 
ROMAN & KEENE'S. For Walks, Cisterns. Founda­
tionB.Sta bleB,Cellafl!l ,BridgeB, ReBervoirB.Breweries. etc. 

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

THE CENTENNIAL INTERNATIONAL EX 
HIBITION OF 1876.-The full History and Progress 

r6e 
t��lriI�����t���s���s 

a��0�ri'ts
g6l':.ftd�he

e::fo��v�gf:bY� 
g�r.c�'M'";L��M i.

ek¥e�:h$5 �grl�l!i�!�? sfn��!� : 
pies 10 cts, To be had at this omce,andofall news agents. 
All the back numberB, from the commencement on Jan­
uary 1, 1876, can be had, Those who desire to possess a 
comj)!ete and splendid Illustrated Record of the Centeno g�k g���¥''l!:\i:��.Jl�d have the SCIENTIFIC AMERI· 

DAMPER BEST AND LEVER 
REGULATORS GAGE COCKS. 

MURRILL & KEIZER, 44 Holliday St., Balt· 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 

Discount for large space, and to quarterly advertisers. 
Address the publishers, 

' 

w. B. FRAIILIJ, v, Pres't. J, I. WI, PrDB't, 
J, B, PIERCE, S8C'J, 

N O  Y E' S 
Munn & 00., 

MANUFAOTURED ONLY BY 
D. ARTHUR BROWN & CO, FI.hervllle. N.H. 

�M!g���e�!!��!tlfu! 
}llllstones, Portable Mills, Smut Machines, Packers, MIU 
Picks, Water Wheels, punel.s and Gearing, specially 
adapted to lIour mlll�j. ��nJO¥E

C.t��f.''iiUftaIO, N. Y. 

MILL STONE DIAMOND DRESSING MA­
CHINES. Simple, ellective and durable. Also, diamond-pointed tools for trueing Emery Wheels, Grind­stones, Chilled Iron, and Paper Calender RollS, an d other meohanlcal purposes. AIsokDlamond Tools, Saws and Drills made to order. J.DIe INSON, 64 NassanSt.,N.y. OF THE 

NON-COMBUSTIBLE STEAM BOILER & PIPE SCIENTIFIC AMERICAN, 
COVERI'a7ft... FOR 18rO, 

...,. � THE MOST POPULAR SCmNTIFIC PAPER 
WITH "AIR SPACE" IMPROVEMENT. 
Saves 10 to 20 per cent. CHALMERS SPENCE CO. 

FootE. 9th St .• N. Y.; 1262 N. 2nd St., St. Louis, Mo. 

W HI PP L E ' S 
Patent Door Knob. 

Awarded a Bronze Medal a t the American Institute FRlr for 1874. The'Judges say: " We consider this method of fastening DOOR KNOBS a great Improvement over any­thln� yet Invented for the purpose, as It obviates the use 
��I

t����ii: �n����;s,s��� ��� 6'1����ated to suit 
THE PARKER & WHIPPLE COMPANY West Meriden, Conn •• or !Ii Chambers St. , R. Y. 

b Niagara 

==-- SteamPumpWorks 
EST ABLISHBD 1826. 

CHARLES B. HARDICK, 
N o . 2 3 A d a m  8 S t r e e t. 

. BROOKLYN, N. Y. 

Brayton Ready lfIotor. 
It has no boller, Is safe, economical, started by any 

=J�p��s
e
eJ'!\�:ii, ��Yi'a%e: ;�i�. Sil.ti':ir::ad gives an 

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

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 centl. 

PbiniDg & Matching. 
MOUldln5' Re·sawlng, and Tenoning Machines. Scroll 
�tWNIIJl. ���b}l��go�%rkl.fU�:�l�eil.' Y. 

Send for Catalogue. { 118 Liberty St .• N. Y. city. 

Todd & Rafferty Machine CO. 
MANUFACTURERS OF 

The celebrated Greene Variable Cut·Oft Engine, Lowe's 
iI��a� ;ro?:[n���:J¥o�t��r�s

Eiii�:�.�l1�'inYe�:U� 'Ii 
¥�\�S

6a ���":\!"'�J's'l�W��''l:',�n�h���gM:��li!:i�� : 
Agents for the �ew flaven Manufacturing Wo. 's MachIn· 
iBt'B TooIB, for JudBon'B GovernorB and Stop ValveB, 
Sturtevant Blowers, and Dilierential PUllW·BIOCkS. 

�t}lI�,o�r�t:s6'J�?IJ '&1�n�' NE YORK. 

IN THE WORLD. 

THIRTY-FIRST YEAR. 

VOL UME XXXV.-NEW SERIES . 
The publishers of the SCIENTIFIC AMERICA]S" 

beg to announce that on the first day of July, 
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 I til predecessors. 

To the Mechanic and Manufacturer 
No person engaged in any of the mechanical pur 

suits should think of doing without the SCIE!I:­
TIFIO 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 PractlcalWriters,for Work­
Ing Men and Employers, In all the various arts. 
TERMS OF SUBSCRIPTION -- POSTAGB 

PAID BY US. 

One copy Scientific Amerlcan,one year .. $320 
One copy Scientific American, six months. 1.60 
One copy Scientific A merlcan,three months 1,00 
One copy Scientific American and one copy 

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

The Scientific A:rnerlcan Supple:rnent. 
A weekly paper, uniform In size with the SCIEN­

TUIO 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, 85.00 per annum 
Single copies 10 cents. 

Remit by postal order, draft, or express. 
Address all letters and make all Post Ofllce 01-

ders and drafts payable to 
MUNN & 00 

ar PARK ROW, NEW YORK. 

The "Scientific American" Is printed wlt'a 
CHAS. ENEU JOHNSON &CO.'S ll"1> Tenth and 

Lombard-sta •• Philadelphia, and 59 Gold .t. NeW-York 

© 1876 SCIENTIFIC AMERICAN, INC, 
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