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Hack Pge - - - - - - - - _ 81.00 a line. 
[nside Palre - - - - - - - _ ",lJ cents a line. 
Ii:ngrafJIng8 may heael aelv6rlt8ement8 at tlle 8ame rate 

oer line, by mea8urement, a8 the letter pres8. Ael· 

verlt8ement. mU8t be rec.Iveel at publlcalton oJllce a8 
early as FruJQlI morntng 0 appear in next issue. 

CELEBRATED FOOT LATHES 

������� Larh'�s� §�:;Y�a�"a�-n�:�r �I�en� ers tor Metal, Small Gear Cutters, Slide-rests, Ball Machine for Lathes, Foot Scroll Saws, light and heavy, Foot Circular Saws. 
Sendfor Illustrated Catalogues. 
N. H. BALDWIN Laconia, N.H. 

ROCK-DRILLING MACHINE S 
AND 

A I R COMPRESSORS, 
Manufacture�H?RLEIGH ROCK DRILL CO ., Send for Pamphlet. Fitchburll'. Mass. 

REYNOLDS & CO., 
14lJ EAST ST., NEW IIA VEN, CT., 

A N U F A C T U R E  
Iron and Steel Set Screws, Round, Square, and Hexagon Head; Machine and Cap Screw.· Plano Knob. and Lock Screws; Machine, Bridge, and Roof Bolts, Bolt Ends, 

Com mon.Sen se Rocke rs and C ha irs. 
B��:Jf.fr�ic':t���S, e�., of ev�y deSCrlPtl O n� 
�,,"ILL STONE DIAMOND DRESSING MAJ.l'� CHINES. Simple, elIective and durable. Also, 

No Otll.ce, I.Ibrary, Public or Private, SItting � Room or Piazza, should be w i t h o u t  

Old 
diamond-pointed tools for trueing Emery Wheels, Grindstones, CIiUled Iron, and Paper Calender Rolls, and other 
¥:1'i'sa��J! l'ou�F:t:;�'J .1il8kP�'lm��'k 1?,."i:a:�f�N �� 

sa"JUc
eK1VW CHAIRS. So Roomy, 80 Easy and 80 Cool, these s u l t r y  days. Try my 

Puritan Rocker or Old Point Comfort, and you will llnd 
Be8t. 

Point 

Comfort. 

Address JOHN A. ROEBLING'S SONS, Manufacturers, Trenton, N. J., or 117 Liberty St., New Yo,rk. Wheels and Rope for conveying power long distances. Send for Circular. 

COMPRESSED AIR MOTIVE POWER.-For 
particulars, of the most recent practice ... send 20 cents for SCIENTIFIC AMERICAN SUPPLEMI<NT, Nos. 1 

���, �'L����o�l��s 5 n�':"rnVI::l: I':l S\�"G���:f���e3 Works, with dimensions. etc. 

[ESTABLISHED 1!Wl.] 

Munn & Co.'S Patent 01lices. 
The Oldest Alrency for SoUcltlnir Patente In the 

United Stare. 

THIBTJ: YEARB' EXPERIENU:&. 

MORE PA TENTS have been lecured 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 81!1 examiners, ,specUlcBtlon writers, and 
draftsmen that can be found, many of whom have been 
aelected from the ranks of the Patent Olllce. 

SIXTY THOUSAND InventorB have availed them
lelves of Munn & Co. 's services In examining their In
nntlons and procuring their patents. 

MUNN '" CO., In connection with the publication of 
the SCIENTIFIC AMERICAN, continue to examine In
ventlolls, conter with inventors, prepare drawings, spe
cillcations, and aSSignments, attend to llilng applications 
In the Patent Otll.ce, paying the government fees , alld 
wa�h each cue step by step whllependlngbefore the ex
aminer. This Is done through their branch otll.ce, comor 
F and 7th streets, Washington. They also prepare and 
Hle cBveats, 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 buolness both In this and In for
elgn countries. 

A special notice Is made I n 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 person I attracted to the 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 patentl are 
ranted, at prices greatly reduced from·· former rat.s. 

Send for pamphlet pertaining specially to forelppatents, 
which states the cost,tlme granted,and the requirementl 
or each country. 

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

ber 26, 1867, can be supplied with otll.clal copies at rea
aonable cost, the price depending upon the extent of 
drawings and length of specillcations. 
. Any patent Issued since November 27,186'7, at wblch 
time the Patent Otll.ce commenced printing the drawings 
and specillcations, may be had by remitting to thlJ of
lice II. 

A copy of the claims of any paten t IIBued Iince 1836 will 
be furnished for 11. 

When ordering copies, please to remit for the Bame as 
above, Bnd State name of patentee. title of Invention, 
Ind date of patent. 

A pamphlet; containing full directions for obtaining 
United States patentB sent free. A handsomely 
bound Reference Book, gilt edges, contains 140 pages 
and many engravings and tables lmjwrtBnt to every pat
entee and mechanic, and Is a useful handbook of refer 
ence for everybody. PrIce 25 cents, mailed tree. 

Address 
IIUNN " CO" 

Publlshers SCIENTIFIC AMERICAN, 
3", Park Ro .... N. Y. 

BUlIOB 077Icm-()omer F and "'tb l!Itreeu. WUb
ntrton,D. C 

'fHE NEW FH'TY DOLLAR BACK GEAR, SCREWCUTTING FOOT LATHE. Send for Circular to POST & CO., Cincinnati, Ohio. 

Lawrence Scientific School, 
HARVARD UNIVERSITY. 

MANUFACTURED ONLY BY 
D, ARTHUR BROWN" CO, Fi8hervllle. N .H. 

Asbestos Roollnlr, with the Improved White Asbestos 
r���t".:': 'iZ::.nfJ':�ii".!:��oo:gm:��i; \'to"J��.lImates. 
Asbestos Cement, for repairing Leaks on Roofs. 
Asbe8to" Roof Paint, for Tin Roofs, Ironwork, &c. 
Asbestos Palnts-all colors-for structural purposes. 
Asbestos �re ProofCoatln� for wood work, &c. 
*:t:;:��: 8£:::: 9.:'.J��,':I::d��:n".r:lfs;lzes. 
Sheathlnlr Felts, Vermln-.... oof Llnlnlr, &C. These articles are ready for use, and can be easily applied by!� one. Send for Pamphlets, Price Lists, &c. 

H, W. JOHNS 87 Ma.iden La.ne,N,Y, Patentee and Manuiacturer. Est&bUshed 111li8. ' 

NON -COIIBUSTI1ILE STEAM BOILER " PIPE 

COVERIIlG 
WITH "AIR SPACE" IMPROVEMENT. 
Saves 10 to 20 per cent. CHALMERS SPENCE CO., FootE. 9th St .. N. Y.; 1202N. 2nd St., St. Louis, Mo. 

THREE THINGS IN ONE, 
-:0:

VENTILATION of a Fire Place; 
RADIATION of a Stove; 

CIRCULATION of a Furnace. 
Pure Air and an Even Tempe
rature tbrou lrhou t a Roo"" 

"THE CENTENNIAL," Annex Main Building. 
THE OPEN STOVE VENTILATING COMPANY, H17 Fulton St., ::::::::::::::::::::::::::::::::::::::=N ew York. 

. III- rl]�-.1 �Rblrc·H 
II IRON 
. 'l3EAMS& GIRI?£RS, 'I 'HE UNION IRON MILLS, Pittsourgh. Pa.-

The attention of Engineers and Architects Is called 
��':D �'l'J'�til�i 1h�o����ri':dB:�l'J� ���w���d�: �f::;; and flanges, which have proved so objectionable In the old mode otmanufacturing,are entirely avoided. We are pre,ared to furnish all sizes at terms as favorable as can be 

3�!.':i�:1� �:g��';t C�?'U�I��tr'�ri"JA\��Nt&R,;,::g;�:� 

Todd & Rafferty Machine CO. 
MANUF ACTURERS OF The celebrated Greene Variable Cut-OlI Engine, Lowe's 

ft��;� :11��:[n���:J� o�t��?�sE:it��S�II�';,IY.�:�i'��i 
�\:':·6a:�mB�u�fB'':d��?���,�'n�bfI�t::gM�glil�i�: Agents for the �ew �a ven Manufacturing �. 's MachIn· 1st's Tools, tor Judson's Governors and Stop Valves, sturtevant Blowers. and DllIerential Pulley·BlockB. WAREROOMS.88 LIBERTY STREET. NEW YORK. WORKS, PATERSON, NRW .fERSEY. 

PERFECT 

NE WSP APER FILE. 
-:0:-

The Koch Patent File, for preserving newspapers, ID&J;'a.zlnes, and pamphlets, has been recently Improvea and price reduced. Subscribers to the SOIENTIFIO uERICAN and Scn:NTIFIO AMERICAN SUPPLEMENT can �e 8'lrf,Plled for the low price oU1.50 b)' mall, or f1.25 at the 
? s"6I��Whgai'i.hmr6nr, ,���'brl�e� ec�:��W��� ever)' one who wishes In preserve the paper. Addreao 

MUNN & CO., 
Publishers SClBNTIFIC AMmuCAN. 

WHOM IT PU�! 
--:0:--

As a rule, It pays best to ad"ertlse what one has to sell 
or wishes to purchase, in papers having the largest clr ... 
culatlon among the class of persons likely to be Interested 
In the article. Parties having Manufacturing Establish
ments to sell orlease, or who wish Estimates made tor 
Constructing Bridges, Dams, Iron Buildings, Furnaces, 
Heating ApparatuB, Steam Engines, Boilers, Wood and 
Iron Working Machinery, Agricultural Implements, or 
Contracts for Engineering Works of all kinds, will llnd 
that It pays to ad vertlse In the SCIENTIFIC AMERI
CAN. 

The Tanite Co., 
STROUDSBURC, PA. 

EMERY WHEELS& GRINDERS 
GEO. PLACE, Gen'!. Agent for N. Y. ctty and State. 

Machinists' Tools. 

Importe��f ���rf::n ���!��lro�s,C'::�lcultur&. Implements, Wholesale and Export Hardware and M ..... chlnery Merchants. Est'd 1866. LONDON, ENGLANi>, and BERLIN, GERMANY. 
The value of the SCIENTIFIC AMERICAN a. 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 h. PORTLAND CEMENT ,the United States and Europe. 

The SCIENTIFIC AMERICAN and SCIENTIFIC fl��:\�b'le���l!�',�rlfg"';',:;'����o&���:-�'::e���.':,��-
AM'ERICAN SUPPLEMENT have a larger circulation Remit 10 cents for Practical Treatise on Cements. 
than all ot.her papers of their kind In the world com- S. L. MERonANT & Co., 76South St. New York. 
bined i and at no period since the commencement of ttie 
publication of these papers has the weekly circulation 
been as large as at the present time. 

The actual Issue of the SCIENTIFIC AMERICAN Is 
4'-,lJOO per week, and of the SCIENTIFIC AMERI
CAN SUPPLEMENT, llJ,OOO, making the combined 
circulation, 62,lJOO everY.week. 

If anything Is wanted In the mechanical line, advertise 
for It In the SClEN TIFIC 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 

PUNCHING For the Best and QbeaJ-
AND est address THE STILES 

DROP PRESSES & PARKER PRESS CO., 
I MIDDLETOWN, CONN. 

BOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grinding Bones Ores, Sand Old Crucibles) Fire Clay, Guanos, 011 'Cake, Feed, Com, Corn ana Cob, Tobacco, Snuff, Sugar, Salts, Roots, 

�fJ��8an�O�1�ie���O:::ot 1,l:x:reO
e.tndA�be�tt�er :tft:. Also for Palnts,!,rlnters' Inks, PaBte �&Ck1ng, etc • .  JOHN W. THOMSON, successor to JAMES BOGAR

DUS comer of White and Elm Sts .. New Yor", 

them to advertise where they may be found. RlGmn�RS 'BBST Gt�rc�a�� · For rates, see the llrst column of the last page of this MURR ILL & KEIZER, 44 Holliday St •• BaIt. paper. 
---;0;---

The Supplement. 
Next to the SCIENTIFIC AMERICAN, the SCIEN

TIFIC AMERICAN SUPPLEMENT has the largest clr� 
culatlon of any paper of Its class published. The SUP
PLEMENT �8 a distinct publication from the SCIEN
TlnC AMERICAN, � has a large circulation other 
than among the subscribers of the regular edition. 
Terms for ad vert1s1ng Ilre very low, 8.S follows: 
Back PU{1e, tinted rover .... 35c. a line } EACH 
I7IRidc P<l{1e • • • • • • • • • • • . • • • .  25c. a line INSERTION. 

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

Munn & CO., 
37 Park Row. New York. 

Brayton Reauy Motor. 
It has no boller, Is safe, economical, started by any 

��:J�P�:8������, ��Ua�le: p��a��. BP1����d gives an 

Penna. Ready Motor Co., 
132 N. 3d St., Pblladelphla, Pa. 

HARTFORD 

STEAM BOILER 
Inspection & Insurance 

COMPANY. 
t, B. FBillLII, v, Pres't. I,',!LLEI, PnI't 

I, B. PIERCE, 8I:'J, 
, NO Y E' S 

�M!g��J1�\!!fe�! Millstones, PortBble MillS, Smut Machines Packers, Mill Picks, Water Wheelo, PUllelcB and Gearin!>, opeclally adapted to !lour mlllsj. ��n3o'¥Ec.t�t'W.'iiu1ralo, N. y, 

OF rim 

HANDASYDE'S COMPOSITION SCIENTIFIC AMERICAN, 
For the Removal a.nd Pre�entlon of FOR 18",6. 

Incrustation In Steam Boilers. 
U,sed by the prinCipal Railroads. Coal Mines, and General Manufacturers In Great llrltaln and Ireland, Satisfaction guaranteed. The best and cheapest III the mar-' keto Send for circulars ana testimonials. 

G. C24Ct,.:I.l�'i��Nt:¥'.;';.k. 

Stone Ohanneling 
OR 

Quarrying Machine, 

WARDWELL PATENT, 
FOR CUTTING STONE INTO VARIOUS SIZES 

AND DIMENSIONS IN ALL KINDS OF 
QUARRIES. 

STEAM STONE CUTTER 00., RUTLAND, VT. 
SOLE PROPlUlIi'XOBB AND MANUFAC'rtlRBBB. 

ar�u
b:= ��'?l:iA!1':c't,tii:l�'\'IT.W�ia Exblbltion, 

ROGERS' TANNATE OF SODA BOILER 
SCALE PREVENTIVE. JOS. G. ROGERS & GO .,Madlson, Ind. 

JF' Send for book on Boller Incrustation. 

Portland and Keene's Cement. 
From the best London Manufacturers. For sale by 
A practlt..t�r�Ms!�:ge:e���fu'l?��::ci'f�i� le�t�: 

b Niagara 
" n SteamPumpWorks 

ESTABLISHED 1826. 

CHARLES B. HARDICK, 
No. 2 3 A d a m  _ S t r e e t. 

BROOK LYN, N. Y. 

THE IIOST POPULAR SCIENTIFIC PAPEB 

IN THE WORLD. 

THIRTY·FIRST YEAR. 

VOLUME XXXV,-NEW SERIES. 
The publishers of the SCIENTIFIC AMERICAlf 

beg to announce that on the first day of July, 
1876, a new volume commenced. It wiII contlnnu 
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 tM Mechanie and Manufacturer. 
No person engaged In any of the mecbanical pur

suits should think of doing without the SClEN
ruIC 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 Arta, 
Manufactures,Inventions,Agnculture,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 

PA ID BY US. 
One copy Scientific American, one year .. $3 20 
One copy Scientific American, six months. l60 
One copy Scientific American,threemonths 1.00 
One copy Scientific American and one copy 

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

The ScientUic American Supplement. 
A weekly paper, uniform In size with the SCIEN

TIFIC AMERIC .. UI, 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 thll 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 01llce or· 

ders and drafts payable to 

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

THE "Scientific American" is printed with 
CHAS. ENEU JOHNSON & CO'S INK. Tenth and Lombard Sts., Philadelphia , and 59 Gold St .. New York 

© 1876 SCIENTIFIC AMERICAN, INC. 
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