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In8hle Paace, each insertion - . - 7'a cents a line . Back Page, each insertion - - - - $1 .00 a line. 
JiJngravings may head advertisements at the same rate 

FORCINC M A D E  E A S Y B Y  U S I N G  T H E  7 0 000 COPIES SOLD I f  . w��:l.fy�o. DROP  HAMMERS,H�:!�:d. THE USEFUL COMPANION 
per line, by measurement, as the letter press. Adver· 
tisements must be received at publication Office as early 
as Frida1j morning to appear in next <88Ue. 

Cristiani's Perfumery. 
Just Published-A New AmeriCllll Book .  

THE DRIVEN WELL. 'l'own and County privileges for making Driven Wells and selling Licenses under the established American Drivlm Well Patent, leased by the year to responsible parties, by 
W M .  D. A N D R E W S  &, B R O . ,  NEW YORK. Perf'lmery and Kill(lred Arts. A Comprehensive Treatise on Perfumery. Containing a History of Per. The Geor§e Place· Machl'nerv Agency fumes, a Complete Detailed Description of the Raw, . . 

,_ ��he¥��r���hA:Pr:it���r r�����ttg:s,�"::�f'::f1lo�';,� IUacb nery of Every Description. • 
Ire, and Advice as to the Fabrication of all the best I 121 Chambers and 103 Reade Streets, New York. 
rri;ls�r����:ct�� ��ii-iPs�Yw�i�����rn��r��cFgmi��t I ENGIN-ES, BOILERS AND MACHINERY, Powders, Paints, Oils, Emulsions. Cosmetics, Infusicns, ' new and second·hand. Send for circular. KEYSTONE PORTABLE FORGES, 48 STYLES. 218 Pastiles, Tooj;h Powders and Washes, Cachous, Hair GEO. M. CLAPP, 206 Broadway, N. Y. Carter Street, Phlladelphia, Pa. :?l3�;;ir��i!�isE:g;r::fi��Sa!������;;{::t�:��y N OT.! C E T O  I N V E· NT 0 R S . �����td �:r�oJ3s�a;it� ��exm��neJ�x. brvi���i:�C�i��; . . � . • .  . . For makil1l< domesttc Wines, �ordials, liqUOrS, Candies, All who have p_atents to dispose of address EUIUjpEAN AND UNITED STATES PATENT EXCHANGE, ���i'::: ���'lfs,;;c1qr'o't��!�ra�������fa��gu�I�';,�I��� P . o. Box 2�01. Rooms 20 and 21. . 169 &; 171  Broadway, N. Y .  for various Useful and Analogous Articles. By R. S. ('''Tistiani, Consulting Chemist and Perfumer, Phila­delphia. In one volume. 8vo. 4()() pages . Cloth, $5.00, by mall free of postage. We also publish : A Gellel'al Treatise on�the 11lanufacture of Soap. By Prof. H .  Dussauce . Illustrated. 8vo, . $12 50 � The above or any of our Books, sent by mail.1:ree of postage, at the publication price . Our new and enlarged CATALOGUE OF PRACTICAL AND SCH�NTIFIC BOOKS-96 pages, 8vo-sent free to any one who will furnish his address . HENRY CAREY BAIRD &; CO., INDU�i��ar�:t�l���i, Pf.]il:dOe��tf��ERS, 
BO U LTER'S SUPE R IOR M U F' F LES. MUFFLE. ASSAYERS' AKD CUPELLERS' 

Porta b l e  F u rn aces. Slides. Tile, Fire Brick, and Fire Clay for sale. Factory , 1609 North St., Phila., Pa. 
DUTCH BULBOUS ROOTS, Hyacinths, Tulips, Lilies, and aU Bnlbs, Plants, and !!iJeeds for Fal l  Planting, outSide, or for growing in the bouse and conservatory . Descriptive Catalogue mailed free. 

�Bryant's "New Improved" Reese's 
'

. .
. s ·  , l)atent Adjustable Stencil Letters are 

. taking the place of all others. They can . , be formecl into Solid I)lates or used as 
Single Letters. REDUCED' IN PRICR. [TRADE MARK.] Everybody will buy them. Can be sent 

��l�n���nuIf��t���rd �1�ll�eswao
n
n�:rf�fYtI�iB[bN�tfNci����: 

SCOPE," and 50 other Agents' f;:-cst selling articles . . . Fortuno 
Chart , "  etc. Gyroscopes mailed for 25 cts. Samte Chart, 25 cts. 
��:;:t�S�d� �a;g :�� ff�:n1s�

t�r�1�;tly�'n�'��ti��v:'a��;:d\� agsnts or consumers, of Amencan or ForeIgn make. 
O. G. BRYANT, Sole Mfr. 10:2 Washington-st. Chicago. 

KEYSTONE BLOWERS AND EXHAUSTERS, ALL sizes . 218 Carter Street, Philadelphia. 
Pond's Tools, 

Enl!, i n e  L athes, Plan"rs, Drills, & c .  Send for Catalogue. DA VID W. POND, Successor to LUCIUS W. POND. Worcester, IUas ... 

Brooklyn Clay Retort 
.AND 

112 0 0 Snlsry. Solesrnen wonted to •• lI onr . SLap Ie Goods to deale. rs. No peddling. Expelll!\es paid. Permanent employ' rueut. address S. A. GRANT & CO .. �, 4:, 6 & l:I Home S"., CillciunaLi, O. 

WANTED Salesmen to Beil to Merchants, _$90 Sa\ .. 
.. ary and expenses paid to acceptable men. Mound City Manufacturing Co., St. Louis,Mo. 

S3GOLD PLATED U' ATCH ES. Cheapest in the known world. Sample Watch Free to 
.Agents. Address, A. COULTER & Co., Chicago. 

$66 a Week in your own town. Terms and $5 outfit free. H. HALLET'!' & CO .. Portland Maine. 
W" E  E N ...A.M E L i n  F I N E  J ET B LACKevery varietyofturned wood wo.k p .rts of In ach,nery;ca5Iing'5.tinw ... e and oth.r onetal 

".,·k £NAMELEDJETtOODS . i n  wo'oot ar metal, mad. I. order A M ER I C AN ENAM£LCa.I1 W ARREN ST PROV I D ENC E .  R .  , 

Lathes, Planers, Shapers, Drills, 
G ear &; BoH Cutters, &c.E.GOULD, Newark,N.J. 

AND ARTIFICER'S ASSISTANT. 
A work of GREAT VALUE k lN VE�TORS, MODEL MAKERS, 

MAC H I N I STS, MECHAN IeS, ENGINEE.R:;, ARTISAN S  and 
APPRE N T ICES. SIZE 8.J;4x6 IN CH  EK. Conlain s  700 P A G ES ,  
��&�LBL

L
�STcROtl\?glI(��d !!I�ittA��'R

a�f[lt�t�cRi���;E8! 
PROC�:SS ES, TRADE SECRETS, TAB LES • .t('.,  ever pubJisIH>d, 
THE NUMBER OF W H I C H  EXCEEDS 6000. Handsomely 
bound in C loth, with GILT BACK an d S IDES. This book WEIGHS  
�E��Oif:�� tLV: � In t lea�} i fs ��;�a���ro�;!'dl�o���:r a��:e� THE SCIENTIFIC A MKlucAN says ofth is work : 

" Thi8 iI 'U11d()ubtedly tne cheapest w01"k of t/Ie kind e'l.'er publi8ked. 
" It contaifl8 '100 pages of closely a1"ranged maUe1", The ·  author and 
" compile1" hall cov�1"l.'d vel'y extensive g1"ou1Id, and tllt recil'c8 and in­
" 8truction3' are' cQ)'/"ied down t o t ll e  late"t date . "  

CANVASS E R S  WANTED i n  all Ilno{'ctlpied terrltorr. \\·e will 
�Oii.Alfs.OfJ���SgWaO��I�rril;�i�� �?�;kgi� r:i��to� ��I�l�it�e ��� &tores, but can be obt:li nerl of our canV9.ssers, or by addressing 'l'HE 
E:\lPrRE STATE PUBLISHING CO. , N ew York. · Plense addfes. 
leUerli to our P. O. BOX 3756 , as we receive them more promptly. 

See Condellled Table of Content.�. In Rcirnti/ic AmniMn, Sept. i'Jd. 

WESTON DYNAMO-ELECTR I C  MACHINE CO 
Machines for Electro-plating, l!:lectrotyplnl', Electric Light, etc., in addition to testimonials in our CataJogue 

�E���E�·B::A���Iloc��ifi{u��Etf�&f���?r:t:,�?:��.� REED & BARTON ; HALL, ELTON & CO . ;  HICHARDSON, BOYN'l'ON & CD. ;  'V�I. H . .JACKSON & CD _ ;  STANLJi;Y WORKS ; ROGERS CUTLERY Co . ;  CRAS. ROGERS BROS. ;  EDWARD MILLER CO . ;  MITCHELL, VANCE & CO . ;  NOR­WALK LOCK CO . ;  HAYDEN, G}:RE & CO. i  DOMESTIC SEWINGMACHI:'-l�� Co. i EBERHARD FABER :  Jos. DIXO� CRUCIBLE CO . i  MUMFORD & HA1\-SON j FAGAN & SON, and over 200 others. Outfits for NICKEL., BIL VER, 
l�v�:�s, i:J�h�· Ce��TE����I!�G�ithNE�D<i�No�tft�� can Institute . Prices from $121) to $1)00 •. 

C O N D I T, HANsnN & VAN WI N K L E  -
SoleAgents NEW.ARK,N.J: :.. . 

HENRY A. DREER, Seedsman and Florist, Philadelphia. F I R E  B R I C K  WO R KS .  Manufacturers of Clay Retorts, Fire Bricks, Gas House and other Tile, Cupola Brick, &0. Dealers in 
V I N E C A R How made in 10 hours, 

. • from Cider, Wine, or MACHINISTS' PATTERN LETTERS In great variety. SdOrergsshuFm. i.WsiAthGoEut, sUprSilnnggfidelrnd,I'Ms·asNs.ame paper, and .ad- V A NDERBURGH, WELLS & CO., Printers'Warehouse, �8 Dutch Street, New York, corner Fulton. (Up·stairs .) 

A TREATISE ON 
Engineering Construction . Embracing Discussions of the Principles involved, and 

«'i�\':WA1�:t��H�'{,��a\��a.5� u�r6rh�ll]O�' Shields, C.E. 
ll. VAN NOSTRAND, Publisher, 23 Murray St., and 27' "Varren St., New York. *** Copies sent free by mail on receipt of price . 

WOOD WORKING MACHINERY, 
�gdna:dl\l�J>Ii'iit��?, �DJr�r��iai�g��: 
�::s, ����TtRa�:;s, ���'b�t�·r W�g� Tools. We buili the only patented Panel Raiser, with vertical spindles, all others . beiu! infringements on ��r1f7��ents of uly 11 and Octo�er 

WALKER BROS., 
73 and 75 LaureZ St., Phila, 

:E3:0"VEY'S 

H ide Ro l l e r  Hay Cutters .  
Corn SheJler�, Bo'i'ing Macbines, Wine and Cider Presses, 'ltailroad, Store, Cotton, Bag, Platform, and Block Trncks. 

C O P Y I N C  P R E S S E S 
�����1a�e:t���Ug�·gi���s;��:fe�:�������r1�rnished .  

H. N. HUBBARD, Manufacturer, 
823 E. 22d St., New York. 

FAIRBANKS' 

����i�';:e�� ��� 51:lsea�d J��fa�gry ?IVa:aij�k�� Elizabeth, Richards and ?:artition Sts., Brooklyn, N. Y. Office No. 88 Van Dyke St . 
THE NEW YORK STONE OONTRAOT· ING Company at its yard, corner of 3d Avenue and 6th Sto BrOOklin, N. Y . •  offers for sale a large quantity of 
�he�(��e a�TR��' 0'fd'ifJ�2Di�� bS'����� �l:.1Ro�'i:'d 

We have the best ImItation Gold Wu,1<cn In tne -Market ror Traoirlg Purpose!!. The Ornamental. . They are prepared to make contracts for the erection of .Fire Proof Buildings, Churches, Bridges, Docks, Sewers, Culverts, Vaults, Walls and Arches, for Railway Companies or others ; also, Floors, Pavements, etc., of Beton, with a crushing strength of 8,000 Ibs. to the cubic inch. Its contracts will be performed prcmpt-
meta.l is a. composition of other metals, 80 closely resembling �old that the best j udges find it difficult to detect the difference , ex. cept by a chemical test, �nd it is t,he best substitute for 

��itNcE�'B1;���1�t�eyO;:lf::\1�DEdirg'3i�� 
l�\R��tr¥����A�E�H�Tqct;s¥s

e
f;�n� s 1 50 to 8200. It sells and tratles readily, for from $60 to $100 , and If you wish a watch for your own use or to mnkemoney on, try this. Owing to our large sales, we are enabled to reduce the price oC ... hem to 

:�� e��: a�I��e��:\f£i���s�s�!!�e�s�����; Yanufactories , and other places where accurate time is required, and gives general satisfaction. We send them 
by.Mail or Express, on receipt of $12, to any part of the Country,. or it will be sent C.O.D. when tho customer deolres a n d  remits $3 on account. These Elegant CHAINS weig-h about Fifty Pennyweights, and the same pattern 1n pure gold would cost $100. We sell these Chainso t  $3 each. But wa sell the Watch and Chain for $12, sent by MaU in a. Registered Package, post-paid, to any Post Oftice in thQ United States. 

We Sell the Watch without the Ohain for no. 

�a�����miCallJoi'I�U��f(mBD'IHb�E���.:"�:!sftt�n"t�le 
R. H. WORTHINGTON, 239 BR0ADW A Y, 

�a�uf�rg�:����r�ksE�arnf.r¥:;:-*��':\/oW<��:rn"d refers to 100 stations wtere fhey ar� in daily use . Also all descriptions of Portable Steam Pumps, Water Motors and Water Meters . 8ee fCIEl\TIFIO AMERICAN SUP­PLEMENT. January 2;th, 1877. Prices largely reduced July 1st, 1877 . 
The Xati oll ul  P,·t rolf'l1lu flus Co. Have the only process that will produce pure fixed Gas from petroleum. Uniforlll and reliable as the best Coal Gas, and much more brilliant . Will furnish works for Cities, Towns, Manufacturing · CorpOlations ; also, Port-

J .  B R I D E  &, CO. CLIN'l'ON l'LACE, If NO. II EIGIl'l'Il STREET,' NEW YOU. :�r: ! o�Y:e!�r ¥e'itt31�0�n�r��l::.te J;6�1��SC£��w, Genera? Agent for 8tates of New York and New Jersey, 
206 Broadway, New York. 

STEUI HAMME RS, 
of all sizes, for Iron or Steel Forging. 
W. B. BE�IENT &, SON, 

Philadelphia, Pa. 

AGF�NTS WANTED. 
Ij .  . K For J!�rticulars address WILSON SEWING MACHINE CO., 
�29 Broadway, New York city, New Orleans, La. Chicalro, Ill. Or :San FI'ancisco, Cal. 50 LARGE MIXED CARDS, with name, 13c. 40 In case 13c. 25 styles Acquaintance Cards 10c.· Ag'ts outfit 10c. DOWD &; CO., Bristol, Conn. 

ANOIENT LIFE IN AMERICA. AN address, by Prof. O. C. Marsh, recently delivered before the American A ssociation · for the Advancement of Science,.Nashville. Tenn._ PrOf. Marsh, who is so widely known for his remarkable Western discoveries, es­pecially of American FOSSilS, presents in this address a 
�o:���t:,��!:�g�n o�i¥�e 1:lV:Sta��dti��f6�:s o�f s�l:�c�� and confirmed by his extraordinary Geologica] CO.llec­tions . . 'rhis paper is full of fresh information, and forms $5 . to $20 Der day at ho

.
me. Samples worth

. 
$5 1 one of the m 

.. 

ost interesting and valuable contributions free. STINSON & Co., Portland, Me. �'i����ciSe98ra�J91t.o t,f:n���i�' e�co:.ta��e%�nh�:t 
SPARE THE CROTON AND SAVE THE COST. this office and of all newsdealers. 

Driven or Tube Wells $95 A-s�-�t-S�!E-��d-W�I,,-��-p�.es-. -CA-N-n-Y-&-. 
T. "'". DEALERS. Samp'" NOVELTIES 

2 5 fo�Epfstp�r CJ�lR�s��Jw, :3:aI���: �t� .name, w�!��e��?��l*�A'W�ss&ot��.���(a��t�������� ii:�EMl�e;l &t(jO. t��f��tiollersf CiIl(;l1111ati, o. who control the patent forGreen'sAmerican Driven Well 
IMPORTANT FOR ALL CORPORATIONS AND 
. MANF'� CONCERNS .- Buel'l<:'s 'Va t c h ­
lIla n's " ' illle Detector. capable of accurately con­trolling the motion of a watchman or patrolman at the different st.ations of his beat. Send for circular. 
J . E . H U EIl K , P .O. HoX II'19,  Hosto n , Masli N. H.-The suit against Imbaeuser& Co., of New York, 

Shaping Ma.ehines 
Have novel device for chan�Dg 
length of stroke while in mollon, 
also, automatic down feed, and 'E§""'''''IdI'I1 quick return. Four sizes. 

Patented .868, 1871, 18740 

F A R M  & F E E D  M I L LS .  Bone, Drug, and Spice Mills. 10 sizes, for Hand or Power. Conical }o'rench , Burr Stone Flouring a.nd Corn Mills. o::?Reeeived the Grand A ward Di-.. _ -ploma. and Medal at Uenteunia.l. 
. .. . 

o:::rIllustl'ated pamphlet sent Free. Sta n da r d  Sca l e s  was decided in my favor, J ilne 10 1874. A fine was 
• assessed a.f,ainst them Nov. llj1876, for selling contrary 

�yo�:: i��rf��g t�: ��U�aten£�rlfsb�ul��ft �it�s��� 
Wood & Light Machine Co. 

Worcester, Mass. 

!&ONPAREIL 

. A dd,"" . I�. J. MILI�En. - lSI E. Front St •• Cincinna.ti. Q 

AllAPTED TO THE STANDARD OF ALL 
NATIONS. 

FAIRBANKS & co., New York . 

FAIRBAN KS & CO., London, Eng. 

I ron Foundry For Sale or Rent. 'l'he foundry of the Ives M'f'g Co. ,  in the village of Medina, is offered for sale. or will be leased for a term of years on very favorable terms to !my party desiring to engage in the business, and who will purchase the Patterns and Machinery of the Company. The location of the premises is most desirable, being on the bank. of the Erie Canal, and on the main business street of one of the most flourishing-villages in \Vestern New York, and near by the N. Y. Central and H. R .  Railroad . SpeCial low rates o f  freight to  and from all points east or west can be effected. The patterns are for Sinks, Pipe and Fittings, and a general line of Plumbers' Iron Ware. for which there ia a large es­tablished trade and increasin� demand. Correspondence or personal inspection solicited up to 
g�t�:J��';d,t:,nc3��i�llf�:��fi% ��.:i�:�:.a�� j,yl,1 �'{, hi�� premises . Aschedule of the property will be furnished on appilcation. E. S. WHALEN, MEDINA, N. Y., Sept. 17th. 1877. AssiKnee. 

cording to law. --------------------------------

THE UNION IRON M::J.LS, PIttsburgh, Pa. , Manu· facturers of improved wrought iron Beams and Girders (patented). 'l'he great fall which has taken place in the prices of 
�fWiit�dpir8o�allti11Hf���,������s �;oC��l�\�eC�kOe� cial attention of Engineers, Architects, and Builders to the undoubted ad vantages of now erecting Fire Proof 
�i�ec�il��si-�:g�h r:f�r£����� P��e::;lfc�ig� °t�r ���! 
�'W�,F'Wl�i¥fi�c"61'?N1�,�t �e 8�fb'tfr1\¥i'b-:'l'K! cost of Insurance avoided,and · tpe serious losses and in­terruption to business caused by fire; these and like con­siderations fully justify any additional first cost. It is believed, that were owners fully aware of the small difference which now exists between the use of Wood and Iron, that in many cases the latter would be adopted. We shall be pleased to furnish estimates for all the Beams complete, for any specifiC structure, sothat the difference in cost may at once be ascertained. Address CARNEGIE, BROS. &; CO., Pittsburgh, Pa. 
SECOND·HAND ENGINES AND BOILERS FOR SALE, Portable and Stationary. Junius HarriS, Titusville, Pa. 

Stee l Name Stamps. 
N.  Y. STKNCIL WORK�, 8 7  l'i assau St, N. Y .  

JiJ N G I N}1j F,R, R  Wanted in all towns in Eastern and New Enl'land States 
re,!'�:�tga� g�l�d"e �e�j;�f'W.J'l>�6'i1�� �'6��. $5.00 

I Cleveland, OhiO. 

Manufacturers of all kinds of 
ron Working Machinery 

-FSI�"ftinfl. Pulleys. &c. 

PATENT M I NERAL WOOL. Incombustible. The best non·conductor. Cheap enough for lining frame houses. Send for Circular. A. ll. ELBERS, P. O. Box 4461. 26>0 Broadway, N. Y. 

CATALOGUE OF 
Rel iab l e  Attorneys . 

• 
Fonrth Annnal Revised an(l COI'rected Edition Now Publisbed. 

C iv i n g  t h e  n a m e  a n d  add ress of a 
good a n d  re lJ a b l e  atto r n ey i n  

eve ry co u n ty i n  t h e  
U n i ted States. 

• 

Jar This book is of great value to inventors, as it fur­nishes the address of a responsible lawyer acquainted with the business community in which he lives from whom can be obtained any information needed for safety or protection. PUblished at No. 88 Wall St., New York. Address, witb price, ONE DOLLAR, 
FRUEAUFF & BANCKER, 

A.ttorneys at Law and General Collection Agents, 

P. O. Box 1 922 , N .  Y. 

M E N ��Nf��D�:n&l:ys!ft�ir���tt; Y E · A R L Y DEALERS. TnJ. VELr:SG EXPEN8Il:8 ('0 � 'l'R & • T PJ.ID. NO PEDDLING. , �" � .. U. B. TEA lllPORTING CO., 155 West Fourth Street, CINCINNATI, OUIO. --------------- --- --
FIREPROOF DWELLINGS OF OH�AP Construction. A valuable and jmportant paper, contain-
��g �:�� ���;£:��U��°ft��fy Meor��1�Ar1�r�<Jii�;;��linl; A .  J. Smith. Architect. \\ ith U illustrations. Plan No. 1 exhibits the construction of comfortable one-story, 16 ft. 
!io:�0�t�¥�17�oo�f �)�: ��� i��'hittrs ��i:hc���rr�ElfJ� 
��� ������:�ken1�:��l���pl:t��S��Ih ������¥O�f$rJ�O� Several of these dwellings, on both plans, have been built at the prices stated. This valuable paper also con­tains the Report of the City Authorities of Chicago, certifying to the fireproof nature of these buildings, with other useful particulars . Contained in SCIEK'1'IFIO AMERICAN SUPPLE""NT No . 91 . Price 10 cts. To be had at this office and of all newsdealers. 
Baker Rotary Pressure Blower. 

(FORCED BLAST ) Warranted superior to any other. 
WILBRAHAM BROS. 

2318 Frankford Ave. PHILADELI'HIA. 

A:oSuperior Quality of 
S C R E W  B O L T S ,  

Lag Screws, Tap Bolts, Set Screws, Bolt Ends, Turn Buckles, &;c. lIWnufactured by 
S A M U E L  H A L L ' S  SO N ,  Established 1839. 229 W. 10th Street, N. Y. 

© 1877 SCIENTIFIC AMERICAN, INC
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Inside Palle, each insertion - - - 7 ii  cents a line. Back Palle, eaell insertion - - - $1.00 a line. 
Engravings may head advertisements at the same mte 

per line, by measurement as the tetter press. Advert 
tisements must be received at }YUb/icati<m office as early 
as Friday morning to appear in next issue. 

TAYJ,OH'S M'�"G CO., WESTMINSTER, MD., PORTA­ble and Stationary Engine lIuilders, etc . �end for Cata. 
E U R E KA S A F E TY P O W E R ! Practically impossible to ex­plode. Tested to S()I) lbs. pressure per square inch. 2�Hors·e Power, 8150, 3 to 4 H .  P. , $:J50. Also, Stationary Engines and boilers, and Spark Arresting Portable En­gines for plantation use. Send for our circular. Discount to the trade. 

B. W. PAYNE & SONS, 
Corning, N. Y. 

M A C H I N E  T O O LS, Enlline Latlles, Iron Planers, 
BOnING AND TURNI NG :MILLS, Radial Drills, etc., etc. 
All New Designs. Best Quality at Low Prices. 

NILES TOOL WORKS, Hamilton; Ohio. 
$MOO 00 R1f.WAUD. 'l'his MoUIilTACHE or I .  HEAVY BEARD produced on a. 
smoutn talle uy the use of DYKE� DK.UtO J.:J.lXIR, 
rui ;���:J�a�li�gC: 2�i��!���e�tp������ ���5g�:��� 
A. L. SMITH & Co., Palatine, Ill . , Sole Agents. It? ,Ve caution t,� DubUc �ainst imitations. 

FOUN':£> ''-''l. Y 1v.I:EN' Manufacturers 0 1  Car , 8prings, Galvanizers and Manu! facturers of Spring �teel, may secure the most profitable work ever made in their line . Address • J. S. LASH & CO. , 725 N. 3d St., Philadelphia, Pa. 

cra4RDIOLA'S 
COFFEE & SUGAR MACHINERY 
Coffee, Malt. Corn, Cocoa, and Grain­

Dr.yhi� Macbine . (;ofl"ee�H n l l ing and 
POl ishin g  llIacbine". • :offee-Wa"bing 
Machine. HeU� Sugar Evapol·ator. Messrs . C. ADOL.PHE LOW & CO., 42 Cedar Street, Messrs. ill UNOZ & E�PRIELLA, 52 Pine Street, New York, are Mr. Guardiola's Agents, and they will give prompt attention to , all orders for any of the above machines . 

JO:'_N ::H.OLLA:::J:5rD'S 
<GrOLD PEN'S 

tteeeived the Centennial :Medal fl'om the Judges on Awards, for to superior elasticity and general excellence." if not sold by your 
Stationer, · send for 1Ilugtrat.eri Price·List to the DanuCactol-Y, ,9 " '. 4t11 St • •  �ln"illllati. 

JUST PUBLISHED. 
" COO P E R  O N  B E L  T I N e . "  A Treatise o n  the Use of Belting for tlte Trans­nlission of Po, vcr. With n'Umerou,s illustrations of approved and actual methods of arranging Main Driving and Quarter 'I'wist Be1ts, and of Belt Fa:lten� ings. Examples and Rules in great number for ex� hibiting and calcultlting the s ze and driving power of Belts. Plain, Particular, and Practical Directions for the Treatment, Care, and Management of Belts. 

�:i�r��!���r�f �Jnlh�a����:iifssroe�tigfsp��:;h�; Ropes ; by Iron and Wood Frictional Gearing ; on the Stren/rth of Belting Leather ; and on the experi-fo�')t:ie;�m����I��,�;g�o���YJe�t�'f,1i'd::,gi1t!�:�� tensions, which are presented c1early and fully, with 
t��P\�i�M�&d i��f� d��::;glf,';,�·, cl�tb. J�r�. H. 

Traul,vine's Civil Engineer' s Pocket-1:Jook of Mensuration, Trigonometry , . Suryeying� Hydrau1ics, Hydrostatics, Instruments . and their Adjustments, 
��r:�r¥rg� ��a���I�,��O�¥;Js�:;i�1���fB�g��; and Culverts, 'l'restles, PilTars, SUspension Bridges, 
�arif:r �:n��s�sbo�tur6fo��rth�u�:I!��o:��tf8�:: Retaining v, aIls. etc., etc. , etc. By JOHN C. TRAUT� WINE, Civil Engineer . 12mo, 648 pages, morocco, tucks, gilt edges. Fourth edition : tenth thousand. Revised and corrected. $5.00. 

fVorkiny lflodels 
And Experimental Machinery, Metal or Wood, made to WO��dW:8!\���s�f:&�ClPt.ANltl£�, $i§'\.Jh�:i';���: order by J. F. WERNER, 62 Center St., N. Y. Street. New York. 
$12 a da y at home. Agents wanted. Outfit and tenus free. TRUE & CO .. Augusta, Maine. 

CA VEA'rs, COPYRIGHTS, TRADE 
MARKS, ETC. 

Messrs. Munn & Co., in connection with the publica­tion of the SCIENTIFIC AMERICAN, continne to examine Improvements, and to act as Solicitors of Patents for Inventors. 

ROOTS' FORCE 

D RD P FORGINGS and SPE. CIAL llIACHINERY, THE HULL & BELDEN CO . ,  Danbury, Conn. 
RMJZ.\�lRS B E  S T Gi¥Jt.k�b���. MURRILL & KEIZER, « HOLLIDAY ST., BALTIMORE. 
Pay1:on. CaD1 �'U.D1p. THE ONLY PUMP IN THE MARKET DESIGNED AND CONSTRUCTED ESPECIALLY FOR BOILER FEEDING. Are Pumping water at 2680 F. No Pead Cen­ters. The Steam Valve is a plain Slide Valve identical to the slide valve of a Steam En: gine, but derives its · motto.n from a cam. Speed c�n be regulated to · suit evaporation. Pumpmg Returns from Steam Heating Ap­paratus a speCialty. 

ar Send for Circular. 

Smith, Vaile & Co . , , DAYTON, OHIO. 

FINE lIU(1UINISTS' AND HIATEIJR TOOLS. Foot Lathes, Scroll Saws, POlishing Lathest Taps, Dies, 
����s'5����' 81:;;s ��i;l�e�hlW�:iri��llcat�f���e, erio pages. JACKSON & TYLER, 

16 German St., Baltimore, Md. 

Price list mailed on application to J O�ES &; LA UGHLTKS, Try ::;treet, 2d and 3rd Avenues, Pittsburgh, Pa. 190 S. Canal Street, Chicago, Ill., and Milwaukie, Wis. IT Sto�lih,;ah�s EiaJ���IH�,¥,e igs�t�� :li:s�y 
GEO. PLACE & CO. 121 Chambers St . . N Y. 

BLAST BLOWER. 
FIRST PREMIUM 

A W A R D E D  
AT 

PARIS AN D V IEN NA. In this line of bu&iness they have /lad OVER THIRTY YEARS' EXPERIENCE, and now have unequaled facilities for the preparation of Patent Drawings, Specifications, and the Prosecntion of Appllcations for Patents in the United States, Canada, and Foreign Countries. Messrs. Munn & Co. also attend to the preparation of Caveats, Trade MarkRegnlations, Copyrights for Books, Labels, Reissues, Assignments, and Reports on IJtfringements of Patents. All bnsiness intrusted to them is done with special care and promptness, on very moderate 

SPEED ONLY 100 TO 250 REV. PER I. SAVES 
HALF THE POWER REQUIRED FOR FAN. 

terms. P. H. & F. M. ROOTS, Manuf 'rs, CONNERSVI LLE, I N D. 
We send free of charge, on application, a pamphlet containing further information about Patents and how 

to procure them; directions concerning Trade Marks, Copyrights, Designs, Patents, Appeals, Reissnes, In· fringements, Assignments, Rejected Cases, Hints on 

S. S. TOWNSEN D. Gen' l  Ag't 6 Cortlandt St. , N EW YOR K. 

the Sale of Patents, etc. 
F01'eiun Patents.'::.We also send, free of charge, a Synopsis of Foreign Patent Laws, showing the cost and method of securing patents in all the principal coun· tries of the world. American inventors should bear in mind that, as a general rule, any invention that is valu· able to the patentee in this conntry is worth equally as much in England and some other foreign countries. Five patents-embracing Canadian, English, German, French, and Belgian-will secure to an inventor the ex­clusive monopoly to his discovery among about ONE HUNDRED AND FIFTY MILLIONS of the most intelligent people in the world. The facilities of business and steam commuRicat ion are such that patents can be ob· t.lined abroad by our citizens almost as easily as at home. The expense to apply for an English patent is 

$75 ; German, $100; French, $100 ; BelgIan, $100 ; Cana­dian, $50. 

E A G L E  F O O T  L A T H E S ,  l! Improvement in style. Reduction in 
. . . 

prices APri.1 20th. S. mall Engine Lathes, Slide Rests, Tools. etc. Also Scroll ana Circular Saw A ttachments, Hand Plan� ers, etc. Send for Catalogue of outfits for Amateurs or Artisans. WM. L. CHASE & CO., 
95 & 97 Libertv St .. New York. 

. 
The H 0 A 0 L E Y 

PO RTA B L E  S T E A M  E N G I N E .  
WITH AUTOMATI CAL CUT - O FF R EG U LAT O R  

A N D  B A L A N C E D  V A L V E .  
THE BEST ;:'� MOST ECO N O M I CAL ENGINE MADE 

SEND FO h C / R C l/ L A R . 
TheJ.C.HOADLEY C O .  LAW R EN C E .  M A S S .  

STAT E W H E R E  Y O U  S AW T H I S .  

HARTFO RD 
STEAM BOILE R  

Inspeotion & Insuranoe 
COMPANY.  

W. B. FRANKLIN, V. Pres't. J. M. ALLEN, Pres't. 
Copies of Patent8.-Persons desiring any patent issued from 1836 to November 26. 1867, can be snpplied with oJlicial copies at reasonable cost, the price de· pending upon the extent of drawings and length of M AC H I N I ST S' TOO LS. ____ J. _B. _PIE_RC_E,_Se_G_'Y_. __ _ 

specifications . Any patent issued since November 27, 1867, at which time tbe Patent Office commenced printing the draw· ings and specifications, may be bad by remitting to this office $t.  , A copy of the claims of any patent issued since 1836 will be furnished for $1. When ordering copies, please to remit for the .ame as above. and state name of patentee , title of inven· tion, and date of patent .  A pamphlet, containing full directions for obtaining United iltates patents, sent free� A handsomely bound Reference Book, gilt edges, contaim 140 pages and many engravings and tables important to every pat· eutee and mechanic, aud is It nseful hand book of refer-

NEW AND IMPROVED PATTERNS. Send for new iilustrated catalogue. 
Lathes,  Plan ers . Drills ,  &0. 

NEW HAVEN llIANU F ,\ C'I"URING CO., 
NeW" H aven ,  C onn. 

R OCK DRILLING MACH INES 
A N D  

AIR CO M PFlESSORS.  
MAN UFACT URED BY BURLElcHRocKDrmL C D .  
SENtHOR PAMPHLE T . FITCHB URG MASS. 

PERFECT 
NEWSPAPER FILE 

ence for everybody. Price 25 cents, mailed free. I' The Koch Patent File, for preserving newspapers, 
Address . �;cf��1���e��������\;:gri���s��e�h�eS����'J'\�f6°1�� 

l'4UNN & CO., ERICA7'\" and SCH"':NTIFICAMERICAN" S{TPPLE)IR�T Can be 
I ��J'Ji�� ft'Ki:hgig� pri:e�;�1.�g�k �t�le"Or ��·:gJJtl�� Publishers SOIENTIFIC AMERICAN. 1 "  SCIENTIFIC AMERICAN," in t,lt . Necessary for 37 Park Row, N. Y. e1::?d��ses who wishes to preserve t e paper. 

BRANCH OFFIOE-Oorner of F ana 7th. Struts, MUNN & CO., 
Washington, D. O. Publishers SCIENTIFIC AMERICAN. 

yg�:;kl_;VJ!!v:��!����lpr��� for $:WO. Our allSwer is, that It costs 
!�i� thtb�!��O �g�:�s� a:r. $��O !��� 
make 100 per ct. profit. We have q 
Agents, but sell DIRECT · to Famili,,\ 
at Factory price, and warrnnt flv!': yeafs,. 
"r e send our Pianos everywhere for t.ri� 

found SrttiRfactory. Send . for
a
��:

e
I\Y��1r��e�

a
trr��fa��I�hi,��e�i�� 

full particulars, and contains the names of over 1 50n Bankers, l\Jel chanh and ·Families that are using our Pianos in every State of the 
Union. Please state wh.ere you sa)V this notice. Address, 

U. S. PIANO CO., 81 0 Broadway, N. Y; 
ICE BOATS - THEIR CONSTRUCTION and management . With workln!' drawings. details , and directions In full. }'our engravl gs, showing mode of construction. Views of the two faste,t ice-sailing boats used on the Hudson River in winter. By H. A. Horsfall, M.E .  SUPPLEMENT No. 1. Th.e , ame Dumbpr also cofl­tains the rules and regnlations for the forma !lon of ice· boat clubs, the salllng and management of ice-boats, etc Price, 10 cents. 

Steel Oastings., 
From � to 10,000 Ibs. weight, true to pattern. An invalu­able substitute for forgings, or for malleable '  iron cast­ings requiring great strength . . Send for circular and price list to CHESTER STEEL CASTING COMPANY, EVELINA STREET, PHILADELPHIA, PA. 

[OCTOBER . 6, I �77 . 

$3 prie�la�dIt�v�loperfi�,§�J any press. ·· Larger sizes for large work. your oum pt'inting ana adv6'rtising and 
save rnoney. li:xcellent spare hour amuse .. ment for old or young. Or it can be made 
money making business anywhere. Send 

1Q!�;IE;�!!!!J 3cK:L��l�r �rfJeo�t������gturers, lUeriden, Conn . 

�aints, Roofing, Steam Pipe and Boiler Cov­erIngs, �tenJJl Paeking, Sheathings, Fire, Acid" and 
�'t�e.x;goba��fg��s�p';i��tb;�;: e��nd for Samples, II- , 

!lI7 MAIDEN LAN E, NEW YORK. 

M i l l  Stones and Corn M i l l s .  We make Burr Millstones, Portable Mills, Smut Ma­chines, Packers, Mill Picks, Water Wheels, Pulleys. and Gearing, specially adapted to Flour Mill s .  Bend for catalo�ue .  
J .  T .  NOYE & SON, Buffalo, N .  Y. 

ettqI{::��o�?:.�.� �r f'���b��i;r��r��t��e�a¥g;��tur-vVheels and Rope for conveying power long distances .  Send for circular. 
65 Tle*t��u�ti\�� S'L���cgimi'J8:: ���t�1:'g'f.· 

THE 
� dt.difit �mtritau+ 

The Dlost Popular Selentifie Paper i n  tile World. 

THIRTY-SECOND YEAR. 
Only $3.20 a Year, including Postaa-e. Weekly. 

ii2 Nnmbers a Year. 
This widely circulated and splendidly illustrated paper is published weekl::-. Every number contains six­teen pages of useful information, and a large number of original engraVIngs of new inventions and discoveries, representing Engineering Worl,s, · Steam Machinery, New Inventions, Novelties in Mechanics. Manufactures, Chemistry, Electricitv, Telegraphy, Photography, Archi­tecture, Agriculture, Hort�culture, Natural History, etc. 'AlI Classes of Rea,lers find in THE SCIENTIFIC AMERICAN a popular res� of the hest scientific in­formation of the day ; and it is the aim of the publishers .to present it in an attractive form, avoiding as much as possible abstruse terms. . To every intelligent . mind, this journal affords a constant supply of instructive reading. It is promotive of knowledge and progress in every community where it circulates. 
Terms of Snbscription.�One co!.'y of THE SerEN­�IFIC AMERICAN" will be sent for ant- iJear-52 numbers­postage prepaid, to any SUbscriber in the United States or Canada, on receipt of t ln·�e ,dollars and tn'cnty cents by the publishers ; six months, $1.60 ; three months, $1.00 . 

_ Clubs.-One extra copy of THE SCIENTIFICAMERI_ CAN will be supplied gratiS jor every club of flve subscribers at $3.20 each ; ad�ional popies at same proportionate rate. Postage prepaid. 
One copy of THE SCIENTIFIC AMERICAN and one copy of THE SCIENTIFIC AMERICAN SUPPL>;MENT will be sent for one year, postage prepaid, to any subscriber in the United States or Canada, on receipt of seven dollars by the publishers. 
The safest way to remit is by PostaJ Order, Draft, or Express. Money carefully placed inside of envelopes, securely sealed, and correctly addressed, seldom goes astray, but is at the sender's risk . Address all letters, and make all orders, drafts, etc . ,  payable to 

M U N N  & CO.,  
37 P a r k  R ow, N ew York. 

NOTICE TO FOREIGN SIJ RS(1RIBERS. 

The new Postal Union now offers special facilities for the regular and speedy transmission of the SCIENTU'IC AMERICAN direct from the Office of' publication in New York to subscribers in foreign countries. 'l�he subjoined table exhibits the yearly subscription prices of the SCIENTIFIC Al-IERICAN and SUPPLEMR1\"T in the principal foreign curren.cies, payable in advance : 
The prices are for one year)s subscription, . in­cluding the post.. age. 
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