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Inside Paa-e, each insertion ••• 7:; cents a line. 
Back PageiK�Jl :�t����f. t;; IfJe.?O a line. 

Engravings may head advertisements at the same rate 
per li:ne, Qy measurement, as the . letter press. Aiiver· 
tisements must be received at publication o;/fice as early 
as Thursday morning to appear in next t8sue. 

Woodward Steam Pumns and Fire En[ines, 
G. M. WOODWARD, 7'6 amI 78 Centre Street, New York. Send for catalogue and price list. 

j'eitutifie !tUttieau. 
THE STANDARD AND ONLY RELIABLE POUTABLE UOOFING. 

For steep and flat roofs in all climates. In rolls ready for use. Easily applied by any one. 

Asbestos Liquid Paints, Coatings, Cements, Boiler Coverings, &0. 
H. W. JOHNS M'F'G 00., 87 M�iden Lane, New York. 

Send for Samples, lIIustrated Catalogues, Price-lists, etc. 

- --- ---
THE T ANITE CO., 

STROUDSBURG, PA. 
. 

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

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, 
MANUFACTURED BY BUR LEICHROCKDRILl Co. 
SEND FOR PAMPHLET. FITCHB URG MASS. 

ESTABLISHED 18«. 

JOSEPH C. MARYLAND INSTITUTE 
h An assortment 0 f 

For t e Promotion of the Mechanic Arts. 
WOOD.WORKING MACHINERY 

SHEPARD'S CELEBltA'l'ED 
$�O Screw Cutting Foot Lathe. 

TODD, 
I ENGINEER and MACHINIST. Flax, Hemp, Jute. Rope 
I Oakum and Bagging Machinery, Steam EngInes, Boilers: After a lapse of three years, the 28th Exhibition will be held this Fall, commencing October 2d. and continn-

��e�trori:,�:nu��i��� ��dog;����lIo�s
a
g�\���'s�i:i 

arts are solicited. Gold, Silver, and Bronze Medals and Diplomas win be awarded for exhibits of superior merit. For full infiWi¥i�i.'1�btoINSTITUTE, 
Baltimore, Md. 

BURR MILLS. 
For the best Vertical and Harizon-
i.�rt�l�c�lo�W;ig �m�:'i'hdM�l�i 
Machinery. address the Manufacturer and Pa,tentee, 

C. C. PHILLIPS, 
4048 Girard Avenue, 

PHILADELPHIA. 

TO ADVERTISER�! �l!�F1g:�� tlsements in the newspa�rs of the �llted States and Dominion of Canada. '1'0 furnish advoctisers with Teliable information concerning newspapers and their 
rates, and thus enable the most inexperienced to select intelligently the mediums best adapted to any partjcular purpose, WE ISSUE SEMI-ANNUAL EDITIONS oB' 
AVER & SON'S MANUAL 
FOR ADVERTISERS. 164 8vo. pp. Gives the 
r��:tn�i���:!o�18��\�

d
U�1�rg�i;�<i c?:::d� and contains more information of value to an advertiser 

�:�f�'�r��!��� !�ctnKd�tft� f;J�1aet;��a:-tli���f: 

matte by Ricbards, London & Kelley (d[ssolved); 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. 
��t�n�pWo�� t�is�01�Sfd�?�fa, R���tr:.Pt�r:r��:I Standard Gauges and other Implements. 

etc. I also manufacture Baxter's New Portable Engine Foot and, Power Lathes, Drill Presses, I of 1877. Can be seen in operation at my store. A one Scrollb CIrcular and .Band Saws, t:-aw !, horse-power,;portable engine) complete $125 j two horse .. 
Attac mcnts,Chucks,Mandrills,rrwist I power, $225; two and a haIr horse-power $250' three Drills, Dogs, Calipers, etc. Send for horse-power, $275. Manufactured exclusively by 
artisans. .. .  , 
cat!,logue or outfits lOr amateurs or 

I .Y C TODD 
H. I .. SHE PARD & CO., 10 Barclay St., New York, or Paterson, N. J. 

E M 3 p:ressPrlnl'la SS, 90 & 92 Elm St ..... very an beb,card; Cincinnati, u hio . PAINT IN CO N S T Rue T I O N, BY (Se1f-1nkel'�5) 9 Larger !izes ______________________ _ 

H'IS Own business, plt;aSure,young orold Robert Grimshaw. C.E. Peculiarities and Chemical 
oj Pr"''''� Type, Et", H II' I d W t W k 

Constitution of ParIs White, White Lead, Zinc White, 

Prl'nter! KELSEY & Co. 0 Y s mprove a er or S Baryta White, 1;llende, Antimony White, Iron Oxide, 
Meriden, (Jonn 

I Red Lead. PrUSBIan Blue, Cobalt Blue, Smalt, Coal Tar, 
Direct Pum�ing Plan. Combines, with other advan- Soluble Glass, Yellqw Ocher, Raw .Sienn.a, Fuller's 

.... . tages over older systems, the following: 1. Secures by E�rth, I:ampblack, wIth valuable PractICal HInts. Con .. 
Py:romete:rs For showmg. hea� of variable pressure a more reliable water supply for all t�med Ill, SCIENTIFIC AMEHICAN SU)?PLF.MENT No. 

. • Ove�s, f!ot Blast PIpes purposes. 2. Less cost for construction. a. Less cost 12:;. Price 10 cents. To be had at thIS office and of 
Boller Flues, Sl!Perheated Steam, 011 Stills, &c. 

I 
for maintenance. 4. Less cost for daily

. 
supply by the

. 

all newsdealers. 
HENRY W. BULKLEY, Sole Manufactur"!o use of Holly's Improved Pumping Machinery. 5. Af- I • 

_ H9 Broadway,.N. y, fords the best fire protection in the world. 6. Largely I CJ ."DYKES' BEARD ELIXIR 
reduces insurance risks and premiums . 7. Dispenses i . Before ] Alt.. �e�d��:��� �;::�1�c ... r:����h;;t��1'�r�::c��"�: 

L AP W E LDED CHA RCOAL I R  0 N with fire engines, in whole or in part. 8. Reduces fire .� '"" ... r"w <h.o".,.,I, '001 ,how."",'",",""" 
Boiler Tubes, Steam Pipe, Light and Heavfi Forgings, department eXhens�s. For information by descriptive, . � ."  �:i�i:i:j':;ry �;7!�;:k\��ee:�I�:;;1�ed·::��:j;:;;,,�: �,������, ��?�:s, Cotton Presses, R61ling Mi I and BlaBt pamWlrt � �:§l!����Yit?J8eCjO" Lockport, N. Y. I . �. .. , t'c6: lQ1=X;·t���:�;:irs!°r;3�b� ... L��Bt!�:! 

I{'EADI�;'i ���i'F��ff.\�:, Phila. ! T-HE
' HUGHES TELEPHONE. SIX FIG-

Steam Eng-ines, Boilers 
AND CIRCULAR SAW MILLS. 

Stte1lia1 induoement.. on Boilers to Engme Builders. All sizes from 10 
to 60 H. P. carried in stock. 

Prompt shipments a speciaUy. 
Send for catalogue. 

Erie City Iron Works, ERIE. PA .• and 45 Courtlandt St., N. Y. 

LEFFEL W A'l'J1JK W tlJ1JliJLS, 
With recent improvements. 

ures. Sound converted into Undulatory Electrical Currents by Unhomogcneous Conducting Substances in 
�Jg�!�icJ.hi��t�iP�e:�?�I:fhcOo�e:�J�J.moI�S���:�ri� 
!��n�:.ti�st��'s��:C�x��rfr!��:r;hY�h ���'t8e sp��: formed by any person with a few nailS, pieces of sealing 
�fa�h:r�a:l� t'6������aJrp�§c�;����c a1.�:Rig:N s���� 
PI,EMENT No. 12lS. Price 10 cents. To be had at this office and of all newsdealers. 

prices reduced. The special offers Hre numerous and unusually advantageous. It will pay you to examine 

St I C te itbefore sa�r:ding.anymoneYinne,!"spaperadvertising. 
ee as Ings ;:C:f;i\�f 1�15n �!\�

ebs;�;\�
a
t i1!R: �d

��ON� 
ADVER'l'ISING AGENTS, Times Building .. Philadelphia.. , 

Prices Greatly Reduced. 
7000 in successful operation. 

!'INE NEW F Alr!l'lILE'I' FOt 1877, 
Sent free to those interested. 

James Leffel k Co., 
Springfield, O. 

BOGARDUS' PATENT UNIVERSAL ECCEN
TRIC MILLS-For grinding Bones, Ores, Sand 01" Crucibles, Fire Clay, Gmi·n08, on Cake, Feed, Corn, Corn and Cob, Tobacco, SnUff, Su�ar, Salts, Roots, 

�f��e�'nd C�t;;t8v��oaa�n�ti ��la:r��nd tSbg�t�� :tft�: 
Also for Paints, Printers' Inks, Paste :blaCking). etc� 
JOHN W. 'l'IIOMSON, successor to JAMES BOliARDUS, corner of White and Elm Sts., New York. . 

From J4 to 10,000 Ibs. weight true to pattern, sound and 
MANUFACTURE OF BES SEMER STEEL soli�, of unequaled s,trength, toughness and du�ability. 
and Steel Rails as. pursued at the works of Messrs./ �rt�����jo�d��;�t:irh.f��:8?o�8i�c�1t�a&\;�g�I[8t ir�:i�'a��l�� fr?st;�i���:���: :::ad

Cb�o�!?lhreAI�&'n CHESTl£U STEl£L CASTINGS Co., Evelina St., Pbila, Pa. 
109 Liberty St., N, Y. City. 

and Steel Institute. With E'ive illustrations: the Plantj the C"gpolas, Converters, the Ingot Pit, Blowing Engines, Hydraulic :Machinc:ry, etc. Hot Blast; Model of Working, Improved Manufacture of Steel Rails. Contained In SCIENTIFIC AM.l!:RICAN SUPPLEMENT, No. 
124. Price 10 cents. To be had at this office andofall newsdealers. 

Mill Stones and Corn Mills. 
We make Burr Millstones Portable Mills. Smut Machines, paCkers

) 
Mill PickS, \Vater Wheels, Pulleys, and Gearing, specia Iy adaptea to Flour Mills. Send for catalogue. 

J. T. NOYE & SON, Buffalo, N. Y. 

.Y. LLOYD HAIGH, 

THE 

J dentine 1merieau. 
i'he DIost Popular Sdeutlfic Paper ill the World. 

THIRTY-THIRD YEAR. 
Only $3.20 a Y ear including Postage. Weekly. 

1)2 Nnmbers a Year. 

This widely cir culate(l and splendidly illustrated 
paper is published weekly. Every number contains six
teen pages of useful informat.ion, and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works. steam Machinery, 
New Inventions, Novelties in Mechanics, Manufactures, 
Chemistry, Electricity, Telegraphy, Photography, Archi .. 
tecture, Agriculture. Horticulture, Natura) History, etc. 

All Classes of Rea.lers find in THE SCIENTIFIC 
AMERICAN a popular resume of the best scientific in .. 
formation 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. 

ICE AT $1.00 PER TON. 

The PICTET ARTIFICIAL ICE CO., 
I,IMITED, Room 51,Coal and Iron Exchange, P. O. Box 3083, N. Y. 

��eAIRY'&MI!JEN� 
STE RE Of�SCRIPTION @Jcr>U 
234 ��2�kT, EVERY & STEfL SPRINGs. NEWYORKCITY 

PORTLAND CEMENT, 
ROMAN & KEENE'S. For Walks. Cisterns. Founda
tions, Stables,Cellars,Bridges,Reservoirs, Breweries, etc. Remit 10 cents for Practical Treatise on Cements. S. L. MEitCHANT & Co., 53 Broadway, New York. 

MACHINISTS' TOOLS. 
NEW AND IMPROVED PATTERNS. 

Send for new llIustrated catalogue. 
La thes, Planers, Drills, &0. 

NEW HAVEN llIANUF AC·.'URING co., 
New Jlaven, Conn. 

ALCOTT LATHES, for Broom, Rake and Hoe Han-
dles. S. C. HILLS, 78 Chambers St. N. Y. 

CAVEATS, COPYRIGH'J'S, TRADE 

llIARI'-S, E'J'C. 

BOILER COVERINCS. 
Messrs. Mnnn & Co., in connection with the pnhlica' 

tion of the SCIENTIFIC AMERICAN, continne to examine 
Improvements, and to act as Solicitors of Patents for 
Inventors. 

In this line of hnsiness they have had OVER THIRTY 
YEARS' EXPERIENCE, and now have unequaled facilities 
for the preparation of Patent Drawings, Specillcations, 
and the Prosecntion of Applications for Patents in the 
United States, Canada, and Foreign Countries. Messrs. 
Munn & Co. also attend to the preparation of Caveats, 

SAVE 10 TO 20 PER CENT. 
THE CHALMERS SP E NCE CO., Foot East 9th St •• New York. 

FRIEDMANN'S PATENT 

,INJEOTORS and EJECTORS 
Arethe Most Reliable and Economical 

BOILER FEEDERS 
And Water Conveyors 

IN EXISTEN CEo 
MANUFACTUHED EXCLUSIVELY BY 

NATHAN & DREYFUS, 
NEW YORK. 

Also Patent Oilers and Lubricators. 
SemI for Catalogue. 

·1' Trade Mark Regnlations, Copyrights for Books, Lahels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All hnsiness intrnsted to them is done 

, with special care and promptness, on very moderate 
The fact that this sbaftlng has 75 per cent. greater· terms. 

�thee�thu:e�������r��gd�t���;\;�J��tg:C;:g�i��r. 1 We send free of charge,. on application, a pamphlet 
We are a,lso the sole manufacturer� of the CELEBRATED containing further information about Patents lind bow 
�i'c�LJrfh����t°.::�����a�tdf�i.m��i��II:;is��I��

e�'ii to procnre them; directions concerning 'rrade lIfarks, 
ap"lication to JbNES & LAUGHLIN� Copyrights, Designs, Patents, Appeals, Reismes, In-
190 S. ca�7i �1���l' �h�g.i!:g� I�:';::[��i��\����i .. a. fringemen ts, Assignments, Rejected Cases, Ilints on 

lIT Stocks of this shafting in store and for sale by the Sale of Patents etc. 
����rAE�

A
c�.:M'�b�����s ft:'�r.=. Y. Foreign Pate�ts.-W<l also send,f,'ee Of charge, a 

... -.-.- .. ------.--- Synopsis of Foreign Patent Laws, showing the cost and 
,

SNYDER'S ON THE PRESERVATION OF WOOD. method of secnring patents in aU the principal Coun-, Little Ciant" By J. CLARK JEFFERSON, A.R.S.M. How to store t' f th Id A . .  h Idb . 
8TEAMENGINE. timber: Howto measure timber and Judgeof itsquality. rles o ewor . merlCan mventors s on earm 

Causes and Prevention of Dry and l)amp Rot. Dura- mind that, as a general rnle, any mvention that is valn-For Farmers, Machinists, bility and Pres ervation of timber in Mines, The three hi I . .  . Printers, and all requiring methods of Artificial Preservation: 1. Coating timber 
I 
a e to t [e patentee m this conntry [S worth eqnally as 

Sizes f;;!:,�::��
r
SiX H. P. 3.

i
i��::g�!�ini·t�:�g��nfy S:�oPJti��

tg� g.�·,tJ;o"���Jit much in England and some other foreign countries. 
Prices for Engine and Boiler Sulphide of Barium, Sulphate of Z!nc a,!d Copper, etc. Five patents-emhracing Canadian, English, German, 

w�l:!�t�' f��Il§t�"""Jes� B$fff,;,. ±M';;';l�g�t' �i-���i�[�![E��e.&'0.1'f��m�ic�nlJlg��fs�
IF�g French, and Belgian->;ill �ecnre to an inventor the ex-

and the Best Engine in the be had at this office and of all newsdealers. 

I 
clns[ve monopoly to his discovery among ahont ONE 

���n;i�ini�����\��J r�r"��� ------ HUNDRED AND FIFTY MILLI ONS of the most intelligent 
Illustrated and Descriptive RISDON'S IMPROVED people in the world. The facilities of hnsiness and 
catalogue. TURBINE WATER. WHEEL I s'eam commnnication are such that patents can he oh-

94 �:J!!\If:Jl�!)�;;rk' of Turbines at Centen- tained abroad hy onr citizens almost as easily as at 
Terms of Suhs cription.-One copy of THE SCIEN_ 

HOW TO MAKE A PHONOGRA PH. TIFIC AMEHICAN will be sent for one year-52 numbers- , Full Instructions, with Eight Working Drawings, Half postage prepaid, to any subscriber in the United States Size. Construction easy and Inexpensive. These draw-

n�l[ J�x:PO!?ltlon.tn.eci���l'[i��lts at all stages home. The expense to apply for an English patent is 
T. H. RISDON & CO., $75; German, $100; French, $100; Belgian, $100; Cana-

or Canada, on receipt of tbree (loHars and t\Vellty ���Bs�::/.i��mo:, ��
tg��;:��!����gF°a1f��� ���il. s��� cents by the publishers; six months, $1.60; three I ' d t' I t bl 

months. $1.00. r�ft�ae�������U c��R��ucir:�dI��t �spgo��ra���� 
Clu b�k-() ue extl'n COpy of THE SCIENTIFIC AMERI- r�c�����i�ice�U��Ib�: S�?:�L��j�i

i
W;"l��ti!�� CAN will be supplied gratis jorevery club oj jive subscribers 10 cents. '1'0 be had at this office and of all newsdealers. 

at $8.20 each i additional copies at same proportionate 
rate. Postage prepaid. -. 

One copy of THE SCIENTIFIC AMERICAN and one copy 
of THE SCIENTIFIC AMEHICAN SUPPLEMENT 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 Postal 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., paya,ble to 

MUNN Ill. CO., 
37 Park Row, New York. 

To Foreign Subscribers.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New Yor k, with regularity, to subscri b
ers in Great Britain, India, Australia, and all other 
British colonies; to France, Austria, Belgium, Germany, 
RUSSia, and all other European States i 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 AMERICAN and SUPPLEMENT for 1 
year. This includes postage, which we pay. Remit by 
postal order or draft to order of Munn &; Co.,31 Park 
Row, N�wYork. 

A LCO H O LISM. AN INTERESTING 
Paper upon the Relations of Intemperance and Life In
surance. The average Risks and Expectancy of Life of the Temperate and of the Intemperate. Physiological 
���:I���il�18?��Ak,t1�� �:1���ro�16xfd1���i� �l:t�;i��� 
Insomnia, Congestion of the Lun�s, Deterioration of Structure, Calculus, and Liver DIseases as results of Liquor. Extended Medical Testlmon:y-, Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No. 12�. Price 10 cents. To be had at this office and of all newsdealers. 

LANSDELCS PATENT STEAM SYPHON 
I ANSO£lL �'\'- Q � :\� �'" 
llN'G°' s ,,�-l .. ",,� G\>- ...j\>-vI 

WElDLESS STEEL TUBING 
JOHN S.ltNG. 4 rU:TCHER ST NEW YORK. 

CAMERON 
Steam Pumps 

For Mines, Blast Furnaces. Rolling 
Mills, Oil Refineries, Boiler 

Feeders, &c. 
For Illustrated Catalogue and Reduced Price List send to 
Works, Foot Eaet �3d St., l'Iew York. 

Mt. Holly, N. J. dian, $50. 

Manllfaetnrers of MILL W(jHINERY. Copies of Patents.-Persons desiring any patent 

BOSTON ELASTIC FABRIC CO., 
MANUFACTURERS OF 

INDIA RUBBER GOODS. 
b��bAu�¥f:�R fI�roTJ�g�;at�W'Jllli��be��NK, 

SUCTION and STEAM HOSE. 
COTTON AND LINEN HOSE (Rubber Lined). INDIA RUBBER STEAM PACKING. INDIA RUBBER VALVES, for Cold or Hot Water. GASKEJrS, RINGS. &c., &c . •  including all kinds of Ru bber Goods for Mechanical and Manufacturing uses . 
]Our goods are warranted in all cases. 

CHAS. McHURNEY & CO., Agents, 171) Devollshire St., Boston, 
102 Chambers St., New York. 

PERFECT 
NEWSPAPER FILE 

The Koch Patent File, for pre.ervlng newspapers 
magazines, and pamphlets. has been recently improved 
and price reduced. Subs cribers to the SCIENTIFIC AM
ERICAN and SCIENTIFIC AME1tICAN SUPPLEMENT can be 
8upplied for the low price of $1.50 by mail, or $1.25 at the 
office of this paper. Heavy board sides j inscription 
U SCIENTIFIC AMERICAN," in IZilt. Necessary for 
every one who wishes to preserve tlie paper. 

issned from 1836 to Novemher 26,1867, can he wpplie(l 
with official copies at reasonahle cost, thc price de
pending upon the extent of drawings and length of 
specificatIOns . 

Any patent issned since November 27, 1867, at which 
time the Patent Office commenced printing the draw
ings and specifications, may he had by remitting to 
this office $1. 

A copy of the claims of any patent issned since 1836 
will be fnrnished for $1. 

When ordering copies, please to remit for the oame 
as above, and state name of patentee, title of inven
tion, and date of patent. 

A pamphlet, containing fuJI directions for ohtaining 
United States patents sent free. A handsomely honnd 
Reference Book, gilt edges, contains 140 pages and 
many engravings and tahles important to every pat
etdee and mechaniC, and is a useful hand hook of refer
ence for everybody. Price 25 cents, mailed free. 

Address 
MUNN & co .. 

Pnblishers SCIENTIFIC AMERICAN, 
37 Park Row, N. Y. 

BRANCH OFFICE-Corner qf F and 7th Streets, 
Washinqton,D. C. 

Address 
MUNN & CO THE "Scientific Amer'can" is printed with CRAS. . ., ENEU JOHNSON & CO.'S INK. Tenth and Lom-

Pnblishers SCIENTlFlO AMERlCAN. bard Sts" PhUadelphia, and 09 Gold St� New YOlk. 

© 1878 SCIENTIFIC AMERICAN, INC. 
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