
�dl1trtt�tmtut�. 
Back Page . • • • • • • • • ,In.flO a line. 
Inside Page • • • • • • • • ')' li cents a line. 
Engravings may head advtrtlsements at the same rate 

f)er Une by mea.,urement. as the letter press. Ad
vertisement. must be received at publtcatlon 0 jJtce as 
early as Fr,day mormng to appear In next Issue. 

ROCK-DRILLING MACHINES 
AND 

A I R COMPRE SS ORS, 
Mannfactnre&�n.LEIGH ROCK DRILL CO., Send for Pamphlet. Fitchburlr, Mass. 

R .  HOE & CO . ,  
Grand, Broome, Sheriff, Columbia, and Gold 

Streets, New York. 
CAS T STEEL SAWS 

OF EVERY DESORIPTION. 
Send for Rednced Price List a' d Description of their 

NEW P A TE N T  
Cbisel Tooth Circular Saws, 
-:ill1;r

h 
s�� f:S

t
t�:'w��fJ . 

easlly aR� �'OEm�aw;.��an any 
501 Grand St .• cor. Sherif! St., N. Y. 

lYIAtlRINE RY 
OF EVERY DESCRIPTION 

COLD ROLL�:D SHAFTING, HANGER\ PULLEYSS x�gP�����E��
,
LI�N

S
�

o�'j,�ITE EME Y WHEEL 
GEORGE PLACE, 121 Chambers & 103 Reade Sts., New York City. 

Address JOHN A. ROEBLING'S SONS, Manufactur
ers, Trenton, N. J., or 117 Liberty St., New York. 
Wheels and Rupe for conveying power long distances. 
Send for Circular. 

FOR SALE-One second hand No. X Cotton, 

& Co �li�������fr�n':;�:U{e��8t���n�,Pe�'i�r��� 
In perfect order. Address BERRY BRO'S, Detroit, Mich. 

FOR SALE-One second hand Bone Crusher 
and Lightning M!lI. for grinding Bones, Ores, &c. 

Wlll sell very cheap. Addre ss 
BERRY BRO'S, DetrOit, Mich. 

FOR SALE-A Valuable Patent, in whole or 
part, for renovating Black Crape Laces, &c., which 

m.kes them superior to new. Address A. J. SHRIVER, 
No. 157 West Fayette St., Baltimore, Md. 

[ESTABLISHED 1846.) 

Munn & CO. 's Patent 01lices. 
The Oldest A&,encv tor Solicitln&, Paten ts In the 

United 8tatel!. 

THIRTY YEARS' EXPERIENa�. 

MORE PATENTS bave been secured through thl. 
gency, at home and abroad, than through any other In 
he world. 
They employ as their assistants a corps of the most ex

perienced men as examiners, specUlcation writers, and 
draftsmen that can be found, many of whom have been 
.elected from the ranks of the Patent Olllce. 

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

MUNN & CO., In connection with the pubUcation of 
the SCIENTIFIC AMERICAN, continue to examine In_ 
ventions, confer with inventors, prepare drawings, spe
cUlcations, and aS S ignments, attend to lIUng appUcation. 
n the Patent Olllce, paying the government fees, aad 

watch each case step by step whlle pending before the ex
aminer. This Is done through their branch olllce, corner 
F and 7th streets, Washington. They al,o prepare and 
file caveats, procure design patents, trademarks, and re
ssues, attend to rejected cases (prepared by the Inventor 
r other attorneys), procure copyrights, attend to Inter-

rerences, give written opinion. on matterB of Infringe
ment, furnish copies of patents, and, In fact, attend to 
every oranch of patent bnslnes. 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 perBons 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 patent! are 
granted, at prices greatly reduced from former rate •. 
Send for pamphlet pertaining specially to foreign patents, 
which states the cost, time granted,and the requlrementa 
or each country. 

Copies of Patentl!. 
Persons desiring any patent Issued from 1836 to Novem

ber 26, lR67, can be .uppUed with olllcial copies at rea
.onable cost, the price depending upon the e"tent of 
drawings and length of specifications. 

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

A copy of th e claims of any patent I •• ued since 1836 wlll 
be furnished for ,1. 

When ordering copies, please to remIt for the .ame as 
above, and sliate name of patentee, title of invention, 
and date of patent. 

A pamphlet containing the laws and full direction. for 
obtaining United State. patent. sent free. A hand
!omely bound Reference Book, gllt edges, contains 140 
pages and many engravings and tables Important to every 
patentee and mechanic, and Is a useful handbook of ref
erenCe for everybody. Price 2(, cents. malled free. 

Address 
MUNN 41; CO., 

PublIsherB SC ENTIFIC AMERICAN, 
3')' Park Row. N. Y. 

BRANCIl OI'l'IOJ:-OOrner F and 1'th I!jtreeta, Wub· 
llgton, D. C. 

$titutifit �mtritlln. [AUGUST 26, 1876. 
PRICE ONLY $12. 

NEW IMPROVED AIR RIFLE, 
For Target Practice and Shooting Small Came. 

The Tanite 00., 
STROUDSBURC, PA. 

EMERY WHEELS & GRINDERS ar TIlE BEST AIR RIFLE MADE. Al 
Sent upon receipt of price, or C. O. D. Send for Circular. 
Address H. M. QUACKENBUSH, M'F'R, Herkimer, N. Y .  

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

Also Manufacturer 0 f Superior Patented Steel Air Gun and PIstol Darts Macbinists' Tools. of all sl es, S.1ugs, &c. 

SC H LEN K E R' S The Scientific American 

jtiiitD1Ciittei=s. REFERENCE BOOK. 
THE BEST AND CHEAPEST MADE. 

HOWARD IRON WORKS, 
Buftalo, N. Y. 

[iI'" Send for Catalogue.AI 

Diamond Solid Emery Wheels. 
18i1'I$ft;�X��\i�.���4��:��2Xl�'�t� �l:�;' �l�r� 
portionate price •. Fast cutting , free from glazing, they 
are the best SoUd Emery Wheel •. Give dlam. Qf holes 
In your order for wheel,. Emery Grinders unequalled b} 
any In the world. Addres. AMERICAN TWIST DRILL 
CO., Woonsocket, R. I. 

To Engineers-A Valuable Investment. 
For Sale and to Rent-The Grand Rapids Iron Works, Grand Rapid., Mich. (estabU.hed 11>42); wJt,h Water ana 

�te:'�if�gr� ���'i1��'r� at����l�gi;e�h��;;t ���'h1g; 
Shop, Blacksmith's Shop, �OUndry, and other aulldlngs. 
Tbe present Prorletors would be willing to retain an 
Interest with a S !lIful an�J{!i��C

orN�I.rl oWE. 

BOILERS If you wish to save fuel, get 
"--one of our Patent Tubular 

Bollers. We have. seven dlf!erent styles. 
J. HEATHCOTE & CO., Boller Makers,WllUamsport,Pa. - - -!tOW TO MAKE SPIRAL SPRINGS • .  By 

Joshua Rose. With three engravln s of the tools, 
whlc are easlly made, and oomplete gracflcal direction. 
f8�:���ln&���}�:auf.;r�:;���,�n 

Ai��..'i'1ir� 
MENT No. 20. To be bad at thl. olllce and at all New. 
Stores throughout tbe country. 

NON-COMBUSTmLE STEAM BOILER 41; PIPE 

COVEBDlG 
WHIPPLE'S 

Patent Door Knob. 
Awarded a Bronze Medal at the American Institute Fair 
��:;�S:D meo'IfWMfs� �r:� f::,�s;g:�':'�:t ,::��o

a��: thing yef Invented for the purpose, as It obviates the use 
of Iside screws and washers, and can be regulated to suit 
any thlckn�s��\'i�E� &SWM��8fc8b�pANY .> We.t Meriden, Conn .. 0 r� Chambers St., N. Y. 

TO iNV ENTORS 
AND MANUFACTURERS. 

PERFECT 
NE WSP APER FILE. 

--:0:--
The Koch Patent FUe, for. nre.ervtng newspaper" 

magazines, and pa.mphlets, has been recently Improvea 
and price reduced. Subocrlbers to the SOIENTIFIO A.M
BRICAN and CIBNTIFIO AMBRICAN SUPPLEMBNT can be 
s�Pued for the low price of $1 50 by man, or fl.2� at the 
? S"SI��¥'l�I8an'ii;mrC'i�, ,l"\� �Itl�e� ec�:��t�,::: 
every one who wlshe. to preserve the paper. 

Addres. 
KUNN & CO., 

Publishers SCIENTTFIO AMERIOAN 

SOLID WEALTH! 
$600,000 IN GIFTS! 

IT Grande8t Scheme � Preoenled to the PubliC / .41 
A FORTUNE FOR ONL Y $12. 

THE KENTUCKY 

CASH DISTRIBUTION COMPANY 
authorized by a special act of the Kentucky Legislature, 
for the benellt of the Public Schools 01 Frankfort. 
wUl have tbe FIrst of their series of Grand DrawlnRs at 
MAJOR HALL, In the CITY OF FRANK. 
FORT, KY., 

THURSDAY, AUGUST 31,1876, 
on which occasion they w!ll distribute to the ticket hold· shesen(jmb , 0 0 0 ! 
Thos. P. Porter. EX.GOT. Ky .. Gen'l Man aA'er 

POSITIVELY NO POSTPONEMENTI 

One Grand �ash Gift ...................... S100,000 ine Urand 'a8h GIft ...................... �'
8
§0 

�� 8�:�S '::::t �IR :::::::::::::::::::::: 20:0 S 
ne Grand ash UUt ...................... 10,0 0 
ne ,;:;a

�
n:s��IM:�f 'Sl;ooireach::::: li&:i

0
88 100 aSb

. 

Gifts ot liJO each..... 3o, 00 •. 100 ash Gifts of ! 0 each..... jO' 08 100 Cash Guts of 0 each..... 0, 0 �)O Cash Gifts Ot 0 eaoh..... 0,00 600 Cash Gln8 of 100 each..... 1),000 10,000 Cash Gifts of 12 each..... 12(),OOO 
Total. 11.136 Gift", All Cash........ 600,000 

PRICE OF TICKETS: 
Whole ticket., '12; Halv�es $6{' Quar��".\ $3; 9 Ticket., 
,100 � Tickets, $300; T cKets,�; � Tickets, 
$1 000. ·100,000 Tickets at '1 each. 

Ron. E. H. Taylor Mayor of Frankfort, the entire 
board of City Counchmen, Hon. Ahln Duvall, late 
Chief Justice of Kentuckr, and other distinguished 
�fi� �::;'t 

tg�f::: �t
s�S

tUC,J ay 
d��I��:����IRe������� 

tend the drawing. 
Remittances can be made by Ex8rePlS, Draft, Post-

fgt]!'Jl.°i1tla�'V"a� s�flJ�e� '}l'M1�N mJ8�J.1.}bl. 
All communications, orders for Tickets, and appUca

tlons for Agencle. should be addressed to 
HON. THOS. P. PORTER, 

GenerallllanaJ(er. Frankfort. Ky. 
or G. W. BAuROW & CO., 

General Eastern A&,ents, 710 Broadway. N. Y 

A B ound Book of 144 Pages, for 250. 

eo�� �'}ctC�n��o�e 'i'1ft\�';;����I�;;'�:�idi��\E:IgOI� 
ENTlFIC AMERIOAN RXFBRENOE BOOK, containing 144 
pages llIu s�rated with eng ravIngs, and forming one of 
the cheapest and most Valuable books of condensed re
ference ever printed. Among its contents are: 
1. The Censns ot the United States, by States, 

Territories, and Counties, injUll,showlng also the area 
of the several States. 

2.cu�a'ti�I.:'s �WIf.f��:��o�F·th�ht'l:A�� tg�a����';tE�1 g� 
���:n�o� f:,;s

l��� 8�r.�:.
d In each occupation. Com-

Table Of Gltles having over 10,000 Inhabitants-Com
plied from the last Census. 

3. The Patent Laws of the United States In full. 
�:::. ����?�I��S

r:�'f� � ��t�l��r���� or
O�l:�t�U��'a 

a;e
e:�� .Fg>t�: . f.F�wti�slfo���n

,
t�n� s'h�Oliu���8rBfij� 

rections How to Iatroduoe andtell Inventfons; General 
�t��f�::��lf���';i�n

I��u��r.:�g'Js�rP;�I�e
ol';�� 

Rights of Employers and Employees n respect to In
vention8; State Laws concerning Patents. 

4iu ����e�r�J:t�':.�t.?: 1tfn"¥�I��lr,t'ffi�!�fio��Of� 
Registering Trade Mark", Costs, etc. 

3
fUy'n"'��h ��:c'iTo���Itl:'�s��c-:V tor Labels, In 

6. The Principal Mechanical lUovements. De-
��1u

b:� "f��!::'t::::::'n� �e���� U�����:is:::. 
great 

1'. Geometry, as AppUed to Practical PurpGses. With 
!llustrations. 

8. The Modern Steam Enidne.-Wlth engraving, 
• howlng all the parts, names, etc" and a brier history 
of the Invention and Progress of "team Power. 

9. Horse Power.-Slmple and plaIn rules for Calcu
lating the Horse Power of Steam Engines and Streams 
of Water. 

l�indI,f�roh�·;.;)Z,�e
t�l�fth 

eg&I���tf�n�i..:g t�I�;�ent 
1 weII��I,{'gotg!ca:'�!'W!rgh ��i v�r��s�r.e,::;:-&;g,� 

merclal Weight; French welf-hts; Unlte)/'St Ites Stand-
�d �tfr{£!!:::eure ���i ���:��e ;M��t;e; M��nrg� 
CU'!;IC, or SoUd Measure i Measurlnf; Land by Weight, 

n�� o"rg:��:n�h ��?t
o��8�af��n(l'�tflIsh and a seC-

12'(1�a��g-�I�f��eb�e'�clty and Fore, of the Wind. 
(2) Table of the SpecIfic Gmvlty anll Welgh t per en

blc ootand CUbic Inch,of theprlnc!pal subsfa ncesused 
In the Arts. 

(8) Table of the Heat-Conducting Power of various 
Metals and other SoUds and Liquids. 

(4) Table of the Minerai Constituents absorbed or 
re�ov�'!t;fg� ���J:I�Ji�u�'iJ.e�a ����:��.r.: �6l Table of the Ef!ects of Heat upon varlou. bodies, 
mel ting points, etc. 

13. Miscellaneons Inf ormation.-Force of Expan
sion by Heat; small Steamboats, r,rofer dimensions of 
��fir::e �f�U�lri'J'aWli/i:�rn 

b����r; 
n����t���en1:�f 

various Substances �FrlCtiOn:iIl}.ow �;"OdUCed, and Rules 
�i:.v?t�cglan��ids, PB

e�A�� .Af:.t 
antPa':::e��; 

G���!� 
der-Pressure, Heat, and Horse Power of; Copying Ink, 
to Make; Heat Its mechanical equivalent explained; 
Molecules of Matteraslzeand motion explained; Llght-
��n�:;'�:a��g����:ine��sAri':),':.� �1�N�';!,�t�n ���':,i 
Yielded from Coal by best Enl<1nes; Sound-its velocity 
and action; L�ld GlueSg I<ecIPe.",Valueof IlralnS j B�gt�l

i���..":Ir, et��O��iua��b&�;pes.
aTe.; Speed 0 

The SCIENTIFIC AMERICAN REI'ERENCE BOOK. 
Price only 2(, cents, may be had of News Agents In all 

parts of the conn try, and of the undersigned. Sent by 
mall on receipt of the price. 

MUNN & CO., Publishers, 
8c entillc American Office. 

37 Park Row, New Yor� 
ROGERS' TANNATE OF SODA BOILER 

SCALEJb�.
EX�i{6f:t�s & CO., Madison, Ind. 

IT Send for book on Bollor Incrustation. BOUSTOV 
TURBINE ., 

WATERWHEEL \\1.90'""110\ ''''"'0'''' .......... 11\ 
Uti .. Y01\ lIEW C'1\\:\lu.", 

lfIt.l\"\\'\'k \\OUS1'ot\ \l\0,", WORKS .. 
�1.\'O\'t. W\5C01'I.5\". 

W. C. DUYCKI NCK, 
IllIPORTER, MANUFACTURER, AND DEALER IN 

Railway, Machinists',and En 
gineers' Supplies. 
40 and 32 JOHN STREET, 

P. O. Box 4101. NEW YORK. 

MILL STONE DIAMOND DRESSING MA-

t.�!o�I�r..�Od ��,::r.I�or
e
t���\\i:E::''h 'Wh��\�: Gtl�g: 

stones, Cli!lled Iron, and Pap�r Calender Rolls, and other 
r:;I�a�J'� fou6fg:;�'J .ti1ckP�!1;'g���1".:;;:a,;;t�N"� 

1:, Stea:t��a��orkS 
ESTABLISHED 1826. 

CHARLES n. HARDICK. 
No. 23 Adams St reet. 

BROOKLYN, N. Y. 

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. 

Todd & Rafferty Maohine CO. 
MANUFACTURERS OF 

The celebrated Greene Varlab,e Cut·ot! Engine. Lowe's 
Patent Tubular and Flue Bollers, Plaln SUde Valve Sta· 
'Ionary, Hoisting, and Portable Engines. Boll.rs of all 
!R:':s

ci�:m
B�::J's

',�d�e?�a��J,n�hfI�VI�g��hl:J��: 
Agent. for the N'ew ftaven Manufacturing It. 's Machi n· 
1st's Tools, for Judson's Governors and Stop Valves, 
Sturtevant Blowers. and Dlt!erential PullN·Blocks. 
WAREROOMS .. 88 LIBERTY STREET,NEW YORK. WO KB. PATJliRBON NEW JERSEY. 

© 1876 SCIENTIFIC AMERICAN, INC. 

NBW and IMPROVBD P ATTBRNB. 
Send for new Illustrated catolo�e. 
Lathes, Planers, lJrills, &0. 

NEW HAVEN MANUFACTURING CO. 
New Haven, Conn. 

M. SELIG JUNIOR k CO'l 
Importers of American Machinery, trOOIB, Agr cultura 
Implements, Wholesale and Export Hardware and Ma
chinery Merchants. Est'd 1866. 

LONDON, ENGLL'D, and BERLIN, GERMANY. 

PORTL.A.NDCEllIENT 
ROMAN & KEENE'S. For Walks, Cisterns. Founda
tions. Stables,t.:ellarfo , Bridges, Reservoirs.BrewerieR. etc. 

Remit 10 cents for Practical Treatise on Cements. 
R. L. ME"RflHAN'l' "" ('n., 7fl Qllnth Qt. ,�.� .... v "1"K. 

PREPARATORY SCIEN'l'IFIU !5()HOOL, 
Warren Academy, Woburn, Mass. [, or Circulars, ad-
dress L. S. BUItBANK, PRINOIPAL. l?,0GARDUS' PATENT UNIVERSAL ECCEN

TRIC MILLS-For rlndlng Bones Ores, Sand Old 
ruclblesJ Fire Clay, Juanos, Oll C.ke, Feed, Corn, 

Corn ana Cob, Tobacco, Snuff, Sugar, Salts, Roots, 
Spices, Coffee, Cocoanut, Flaxseed, Asbestos, Mica, 
etc., and whatever cannot be ground � other mills. 
ti:lhi°{V .Paf'il�-J's"Jw�r:�c���: or ��s:r ul�cf��'al\'i.: 
o US corner of White and �:Jm Sts .. New YorK 

DAMPER BEST AND LEVER 
REGULATORS GAGE COCKS. 

MURRILL & KEIZER, 44 Holliday St •• BaIt. 

HARTFORD 
STEAM BOILER 

Inspection & Insurance 
COMPANY . 

W. B. FWILII, V, Pres't. J, I, ALLEN, Prest 
J, B, PIERCE, seely, 

N O Y E'S 

�M!gE��u��!!'!r2fe�! 
�mstones, Portable M!lIs, Smut Machines Packers,}J!1! 
Picks, Water Wheels, PUllel.s and Gearing, speclal1y 
�dapted to 1I0ur m!lls:). ��n�o'?';a��?��'fillfhln. N. Y. 

SCIENTIFIC AMERICAN, 
FOR 181'6. 

THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 

THIRTY-FIRST YEAR. 

VOLUME XXXV.-NEW SERIES, 

The publisheI'!' 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 SCIlIN-
1'IFI0 AlIIERICAN. Every number contains from 
six to ten engravings of new machines and inven
tions which cannot be found in IIny other publica
tion. 

The SCIENTIFIC AMERICAN is devoted to the 
inwrests of Popular Science, the M echani<.' Arts, 
Manufactures,lnventions,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 

PAID BY US. 

One copy Scientific American, one year .. $3 20 
One copy Scientific American, six months. 1. 60 
One copy Scientific A merican,threemonths 1,00 
One copy ScientificAruerican 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 SCIlIN-
1'IFI0 AMERIOAN, 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 
Singl!! copies 10 cents. 

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

ders and drafts payable to 
MUNN & CO 

3" PARK ROW. NEW YORK, 
r['he "Scientific Ameri('an" 1s printed wl.tn 

CRAS. El-.EU JOHNSuili & CO .'SI�g Ten:� Rnd Lombard-Bts •• PhlladelplIla, andai [told st • •  ·New-York, 
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