
Inside Palle, each insertion - • - 7 � cents a line. Back Page, each insertio,\ _ •• $1.00 a line. (About eight words to a line.) 
ET!{fJ'aIJings mayhead advertisements at the same rate 

per tine, by measurement, as the letter press. Adver
tisements must be received at publication ojJiM as early 
as Thursday m<»'ning to appear in next issue. 

LACKERS' VARNISIIES, WIIITE SIIELLAC. 
W. ZINSSER & CO .. 197 William St., N. Y. 

MANUFACTURERS' SUPPLY STORE. 
Agents for U. S. Salicylic Acid Works. 

PUNCHING �!<: H��!1���.AND DIES, FOR 

PRESSES TheSif.fLES&PARKERPRESS CO., , Middletown, Conn. 
AHEAD OF ALL COMPETITION. 

Ititutifit �mtrintu. 
MACHINISTS' TOOLS. 

NEW AND IMPROVED PATTERNS. Send for new illustrated catalogue. 
Lathes, Planers, Drills, &c. 

NEW HA.VEN ll.IANUFAC'.'UKING co., 
New Jlaven, Conn. 

WILSON'l; NEW YORK CITY 
COPARTNERSHIP DIRECTORY. 

1878.1879. Vol. XXVI. 
Containing the names of all copartnerships, special and otherwise, obtained from reliable sources, neatly compiled and arranged In alphabetical order. just from the press,js now ready for delivery. Very useful to LawTerSbJiankerS, Merchants, ana others. Price $�, and wi.Add';.:,:'��le���' postpaid, on receipt of price. 

THE TROW CITY DIRECTORY CO" 
11 Univer.il� Place, New � ork. 

Ii, preparation: WILSON'S BUSINESS DIRECTORY, Vol. XXXI., for 1878-9. 

Cut Brass Gears,listfree. Grant, 94 Beverly St., Boston. 

TO ADVERTISERS r��a�H:£ do any newspaper advertising, the TIDRD EDITION of 
AVER & SON'S MANUAL FOR ADVERTISERS. 160 8vo.pp. Morecomplete than an? which t.ave �receded it. Gives the names" circulatlOn, and advertIsing rates of several thousanCl newspapers in the United States and Canada, and contains more information of value to an advertiser than can be found in any other publication. All lists have been carefully revised, and where practicable prices have been reduced. The special offers are numerous and unusually advantage0l1s. Be sure to 
:���Jfs1��.be���:ls:n��gw: Ay]lIin &ewgo� ADVERTlBING AGENXS, TImes Building, Philadel� 

THE TANITE CO.� 
STROUDSBURG, PA. 

EMERY WHEELS AND CRINDERS. 
G EO. PLACE,121 Chambers St., New York Agent. 

ALCOTT LATHES. for Broom, Rake aridHoe Han_ 
dles. S. C. HILLS. 78 Chambers St. N. Y. 

II Proof l'S Wa.nted by a careful man before trying a new thing., Our catalogue shows ample testimony from those using Excelsior 
I Portable Printing Presses that they succeed well in doing tbeir own printing and save monell. _ Presses $3 to $100. Catalogue mailed, 6c. Kelsay & Co., M'f'rs, Meriden, ct.. 

ROCK DRILLlN� MACHINES 
AND 

AIR COMPRESSORS,� 
MANUFACTURED BY BURLEIGHROCKORILl CO. 
SEND fOR PAMPHLET. FITCHBURG. N\II.SS. P�rometers, g��n�hfI�n�la�el;lpe�� BOiier Flues, Superheated Steam, Oil Stills, &c. I HENRY W. BULKLEY, Sole Manufacturer. RISDON'S IMPROVED 

TURBINE WATER WHEEL 149 Broadway, N. Y. 

LEFFEL WATER WHEELS, test of Turbines at CentenEXPOfl1tlouthe best results at all stages circular to 
Seven Sizes for HaD<' Use. "t.�""U'''.i�_.,�.,�u 3� 2iJ ���Mr!e�foc.C.te�v.�e:dt:c�:Was;g;;,N� to �1 IbM. Three Sizes for 

With recent improvements. 
Prices Greatly Reduced. 

7000 in successful operation. 

T. H. RISDON & CO., 
Mt. Holly, N. J. 

Mannfaeturers of JlIlLL JlIUH1NERY. These Machines did an amount of work on the Centennial Grounds equal to 10 years of ordinary use, without. loss of time for sharpening or repairs-completelydistancing' all competitors in tha-l- celebrated trial of 6 months ·duration. GRAHAM, EMLEN & PASSMORE, Patentees ann Manufacturers, fi31 Market St" Phila," Fa. 

Liquid Paints, Roofin¥, Steam P;{'e and Boil!,r 
!':dvP���::pr5��a���r���nffe:���tll�rc!' EJ�iidACjgr Samples. Illustrated cataYogues. Price Lists, etc. 

H. W. JOHNS M'C'g ()O., 
87 MAIDEN LANE, N. Y. 

North's Pat. UuiversalLathe 
Is always in nearly eel; b!ljao,�i:� ... 11 Always stands up . work, and will not SHELDEN G. NORTH. 440 No. 12th St., Phila. 

ICE AT $1.00 PER TON. 

The PIClET ARTIFICIAL ICE CO., 
LIMITED, Room 51, Coal and Iron Exchange, P. O. Box soas,N. Y. 

BOGARDUS' PATENT �VER8AL ECCEN
TRIC MILLS-For grinding Bones, Ore§, Sand). 01<1 CruCibles, Fire Clay, Guanos, Oil Cake, lfeed, corn, Corn and Cob, Tobacco, Snuff, Su�ar, Salts, R"9ts, 

�f��e�'nd �t"a"tev�cg::1�i b�ag�o'iind i"bg��� �f&�: Also for PalntsJ_Prlnters' Inks, Paste 'lilacking). etc. JOHN W. THOmSON. successor to JAMES BOltARDUS, COrner of White and Elm Sts., New York. 

Steel Oastings, 
From J4 to 10,000 lbs. weight. true to pattern. An invaluable substitute for forgings. or for malleable iron castings requiring great strength. Send for circular and ID'ice list to CHESTER STEEL CASTTN G COMPANY. EVELINA STREET, PHILADE).PHIA FA. 

1874, 

SCIENCE 
1875, 

RECORD. 

Randolph's New Ditcher. 
Reversible, Double Ender. Doingwork 
�i :�Y ������I:1�E���h� ��:! than $10 per day to run. dOing 1rom $100 to $140 work. Circulars from RANDO L PH BROS., 111 Broadway, New York. 

FRIEDMANN'S PATENT 
INJECTORS and EJEOTORS Arethe Most Reliable and Economical 

BOILER FEEDERS 
And Water Conveyors 

IN EXISTENCE. 
MANUFACTURED EXCLUSIVELY BY 

NATHAN & DREYFUS, 
NEW YORK. 

Also Patent Oilers and Lubricators. 
Send for Catalogue. 

FINE NEW l'AJ.ll'IILE'l' FOIl 
Sent free to those 

Je.mes Leffel & Co., 
Springfield, O. 

109 Liberty St., N. Y. City. 

An assortment of 
WOOD-WORKING MACHINERY 
made by Richards, London & Kelle): (dissolved); also, a number of first-class MACHINE.TOOLS (nearly as good as new) of Philadelphia construction, on hand and for sale. For list or inspection of machines and esti-
22�te,:'n�PWo�� t�lS::°il'�I?[d�?tfir:;. Ri.�:�.Pt�r:rsC�f Standard Gauges and other Implements. 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills. Smut Machines, Packers, Mill Picks, \vater Wheels, Pulleys, and Gearing. specially adapted to Flour Mills. Sena for catalogue. -J, T. NOYE & SON, Buff .... lo, N. Y. 

HARTFORD 

STEAM BOILER 
Insneotion & Insuranoe 

COMPANY. 
W, B, FRANKLIN V, Pres't. 1. M, ALLEN, Pres't. 

1. B. PIERCE, Sec'y, 

Harris�n's Nowly IlllDr�vHd !�alS�I�I�!�:rlll!Q�Lh� 
GHT STANDARD 20 INCH f�fel!:l,'he::. ,Car Wheel Borers, Hydrostatic Presses, LI NILES TOOL WORKS, Hamilton, Ohio. 

Grinding Mill 
Made at New Haven, Conn. 

DEALERS IN TOOLS 
WILL FINO THESE TONGS 
SELL AT SIGHT. TAKING 
MOST SIZES FOR LEAST 
MONEY. ADDRESS, 

Grinding Capacity 
per hour, 

6 to 40 Bushels. 
Send for 

Dlust'ed Catalogue. 

Address 

w. A. Foskett, 
AlllIlinistrator, 

PANCOAST'" MAULE, 
245 SO. THIRD ST .. PHILADA. 

H. R. �ORTHINGTON. �39 BROADWAY. NEW YORK. Hydraulic Works. Van Brunt Street. Brooklyn, 
M.�&U�s��rlJ;u�I�l{.s�n�r.�s It':a!8i\'�':�;�at�� Motors and Water Meters. See ScIENTIFIC AMERICAN SUPPLEMENT • January 27th,l87'1. Prices largely red uced July Ist,1877. 

THlll 

J tirutifit �mtdtau. 
The Most Popnlar Stlentifie Paper in the World. 

THIRTY-THIRD YEAR. 
Only $3.20 a Year including Postage. Weekly. A few copies 0 f these splendid books are offered at thl.!,:]��'1�l ;:;Te��:' fCi��llOwing are the most note- A GOOD CHANCE :for the right sort of a man to FIRELESS AND HOT WATER LOOOMO

worthy, exhibiting in a condensed form a general ac- engage 1nmanufacturi�;�s�')?t:i?J c'b%��A��Pa. 'fi�re��f IJ),,"i.\'�rs��i�� �:��r�pnl>�����i�';.bj:�'�6�'f.:� This widely circulated and splendidly Illustrated 

G2 Numbers a Year. 
count of the Progress of the World: ing of Apparatus, etc. Contained in SCIENTIFIC AMERI- paper is published weekly. Every number contains six-���ii��rc� i�B �fi&tHN�� JO SE p

ES
H
TABLISH

C
ED

.
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'1' OD D, �;t.f J¥IiJ������dNJ;,J !e\;sle�I��s�O cents. To be teen pages of useful information, and a large number of ELECTRICITY, LIGHT� HEAT, §.OUND. original engravings of new Inventions and .discoveries, TBEOCTHANNOyLAONGDY�ITOHRETIUCb UELFTUULRA.t<E, TS, 

CA· HERON represent",g Engineering Works. Steam Machinery, i (Formerly of Todd & Rafferty), ENGINEER and MACHIN- N I t. N it·· M h . Ma ufactures A GRICULTURE 1ST . . Flax, Hemp, Jute. Rope. Oakum, and Bagging ew nven IOns, ove les III ec amcs, n , RURAL AND HOUSEHOLD ECONOMY S E '  B' t I I Chemistry,Electricity, Telegraphy, Photography,Archi-MATERIA MEDICEtt THERAPEU TICS, hYGIENE, ��rJ':�eli�'xt;��mNe�1\��rabl�' 'i.';Of IM� gjag:1e St P tecture, Agriculture. Horticulture,NaturalHistory,etc. �1:���it6'��f?�ERiWs.f��sICS, �f�e����:,cf�Nl'l:�r����I:5JCi ��e.:'nW���l�� . eam umps All Classes of Readers find in THE SCIENTIFHl �n�g£�efllDMINERALO GY, ' 
fa� :�l�����fA"a.�����ery. �end or descriptive clrcu-

For Mines, Blast Furnaces. Rolling AMERICAN a popular resume of the best scientific in-ASm· OTGRRAONpOHM yY'ANDNECROLO GY. J. C. TODD, Mills, Oil Re. fineries, Boiler formation of the day; and it Is the aim of the publishers 
10 Barclay St., New York, or Paterson. N. J. F d & to present it in an attractive form, avoidinrr as much as Each yearly volume contains about 600 octaVO �8, ee ers, c. possible abstruse terms. To every intelligent mind, �����I�u�(PI� �'t��ti.s�a:gng:,::r.�J����: NO M E N 0 L A T U R E OF BUILDING �';,��s�trJ�e:t 

C��!�g���ngi!e'l�':! P-f��l<'!stsend to this journal affords a constant supply of Instructive and will be mailed On reCeiPtof$I.25 eaob.Address �����A.:.1�M.r:RN��l .E��A����..}NRwf:���: reading.It iS promotive of knowledge and progress In 
MUNN & CO •• PuBLISHERS, A paper read before the American Society of Civil En- Po R T LAN DeE MEN T I 

every community where it circulates. 37l'ark Row, New York city. !dneers An exhaustive article on Stone Cutting and , Terms of Subscription.-One copy of THE SOIEN_ 

I 
Masonry various Methods of Dressing, and Tool. ROMAN & KEENE'S. For Walks, Cisterns. Founda- TIFIC AMERICAN will be sent for one year-52 numbers-employed. with 34 illustrations. 19 Tools. illustrated'

i 
tionB. Stables, Cellars ;Bridges,Reservolrs,Breweries, etc. THE PEERLESS with Dimensions and How to Make. Squared, Quarry- Remit 10 centsforPractical Treatise on Cemen ts. postage prepaid, to any subscriber in the United States Portable Steam En- faced. Pitched-face, and Drafted Stones. Rub ole. Cut. S.L. MERcHANT & Co., 53 Broadway New York. or Canada. on receipt of three dollars and twenty gine, for Agricultur- t':����e�nd a��an��V:�t SW�:;":;�d t-t�'i.<1"s�

r ��� I SHEPARD'S """'LEBRATED cents by the publishers; six months, $1.60; three al and other pur- Hammered and Rubbed Stones. Diamond Panels. >un months, $1.00. P
h
oses. from 6 to IdO Rubble, Squared Stone, Range, Random, and Ashlar $�O Sprew CUttl'O" Foot Lathe Clubs.-One extra copy of THE SCIENTIFICAMERI_ orse power, an Masonry. � illustrations in all, with pracLical instruo- QJ 1.1 " < ' 

���!:;;�::2i
i'�tj ��':,sT �g��ti� �ri��IfoN���"t�. A��R:':;A:a�r;;.r�tt. Foot and Power Lathes. Drill Presses, OAN will be supplied gratisforeveryclub of jive subscribers 

horse power. Noth- office and of all newsdealers. 1���:,r�fJ�&.t':,���':Jft1i,�T�:t at $3.20 each; additional copies at same proportionate cheap but. the' Drills. Dogs, Calipers, etc. Send for rate. Postage prepaid. Send for de- catalogue of outfits for amateurs or One copy of THE ScIENTIFIC AMERICAN and one copy PATENT � catalogue artisans. T S to H. L. SHEPARD & CO., of HE CIENTIFIC AMERICAN SUPPLEMENT will be sent ¥I.i:i;�fa�t;li'r.,rs; 88 90 & 92 EI St for one year, postage prepaid. to any subscriber in the 
__________ ���..:"':r:"'''2':''':''''''''':''':�Pa�.:... ' Cinciuu'::ti, Ohio. United States or Canada, on receipt of seven dollars by COLD ROLLED 

SHAFTING. Bound Volumes 
OJl'TBE 

Scien tinc American. 
At present, 1 have on hand the following bound Volumes oftbe SCIE"TIFIC AMERICAN. which I will seU at $1.00 each, eitber singly or by the quantity. 
OLD SERIES. I NEW SERIES. II NEW SERIES. 

V!l\LJ COllies. Val. L � COllies. V,�l. �t � COllies. 
u 13 •••• 4 U u 3 • . .  8 U U 28 .. 8 u 
II 14 • • • • 1 &I �: �:.: g:: u 32 • . 16 " 
Vols. of the Old .. 10, .. 9 .. Se ies contain one U]t . . •  2 year's numbers, U 12 ... 9 and the New Se- "13 .. . 9 ries six months. .� 14 ..• " 

The books will be sent by express on receipt of price. Address ail communications to 
JOHNp�&���V.r3, New York. 

TUNNELS AND ROOK-BORING MA-
The fact that this shafting has i5 per cent. greater ��J:��l'M!ihlg�ne';>�fJi�W�'.i t1:r�'i:'n�r�'e�t�est etren�h, a finer finish, and is truer to gauge, tltan p,ny Gothard, Hoosac. Sutro �usconetcong and Severn otberln use, renders it undoubtedly th e most economical Tunnels. Rapidity of Work Performances and Cost of We are a,lso the sole manufacturerf! of the CELEBRATED 

I Various Machines, Amount 'of Water, Compressed Air, COLLINS P AT.COUPLING, and1urnlSh Pul1�ys, H�ngers, etc., required, and nine illustrations. The Altenberg etc.j.of �he most approved styles. Price I�st maIled on Zinc Mines, Aix-Ia-Chapelle; Perseberg Mines, Sweden; apu lCatlOn to JONES & L4UGHLINS, Shaft at Salzberg Altenwald' Marie Colliery' Pierre Try Street. 2d �nd 3d A venue!', Pittsb"rg�,.Pa. Dennis Pit; Stahlberg Musen, Prussia; Gouley Colliery; 190 S. C.l'nal Street, ChwRI(!', II} .• and milwaukIe, W1S. Dryrook Iron Mines; Sir Francis Level. Yorkshire; � ;)tocks of thls shaftlng lD store and for sale by FrederichsegenWrexam Mineral Mines; Johann Colliery, FULLER, DANA & FIT� Boston, Mass. Prussia; Maesteg Tunnel; Cymbran; Dolcoath; South GEO. PLACE & CO., 121 "nam hers St., N. Y. Crofty \JornwalI; Carn Brea, Cornwall' Ballacorkish, 
PERFEOT 

NEWSPAPER FILE 
The Koch Patent File. for preserving newspapers, magazines, and pamphlets, ba.s been recently improved and price reduced. Subscribers to the SCIENTIFIC AMERICAX- and SCIENTIFIC AMERICAN SUPPLEMENT can be 

�J'Ji'i,� ft��h�i;:;: prI!'I ��lt��lct m':A�of ��;gJ�tl�� 
��g,

Eo���l� w1=tt�C�s'�rv� tfi1ap:.�cessary for 
Address 

MUNN & co" 
Publishers SOIENTIFIC AMERICAN. 

Isle of Man. For each Mine or Tunnel Is given the NUmber of Holes in Heading, Character of Rock, Labor Employed, Time, Cost, etc. Contained in SCIENTIFIC AMERICAN SUPPLEME"T No. 109. Price 10 cents. To be had at this office and of all newsdealers. 

IMPORTANT FOR ALL CORPORATIONS AND MANF'G CONCERNS.-Buerk's Watchman's Time Detector, capable of accurately controlling the motion of a watchman or patorolman at the different stations of his beat. Send for circular. J.E.BU EKK,P.O. Box 9'19, Boston,Mass N. B.-The suit against Imbaenser& Co., of New York, was decided in my favor, June 10 1874. A fine was assessed against them Nov. 11�876, for selling contmry 
����: I�i�:g�� t.l': �U�tent;wsb:��� �� cording to law. 

© 1878 SCIENTIFIC AMERICAN, INC 

the publishers. 
The safest way to remit is by Postal Order, Draft, or Express. Money carefully placed' inside of envelopes, securely sealed, and correctly addressed, seldom goes astray, but is at the serider's risk. Address all letters 

and make all orders. drafts, etc., payable to 
MUNN & CO., 

37 Park Row, New York. 
The Postal Union.-Under the facilities of the Postal Union. the SCIENTIFIC AMERICAN Is now sent by post direct from New York, with regularity, to subsertbers In Great Britain, India, Australia, and all other British colonies; to France, Austria, Belgium, Germany, RlJssia. and all other European States; Japan, Brazil, MeXiCO, and all States of Central and South America_ Terms, When sent to foreign countries,Canada excepted, $4, gold, for SCIENTIFIC AMERICAN, 1 year; $9. gold, for both SCIENTIFIC AlIERICAN and SUPPLEMENT for 1 year. This includes postage. which we pay. Remit by postal order or draft to order of Munn & Co.,37 Park 

Row, New York. 

THE U Scientific Amer'can" is printed with CRAS. ENEU JOHNSON & CO. '8 INK. Tenth and Lombard Sts., Philadelphia, and 59 Gold St., New York. 
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