
Inside Patle, each insertion - _ ... .,:> cents' a line. 
Hack Page, each insertiou - - - $1.00 a line. (About eigUt words to a line.) 
E�qra�'ings may head advertisements at the same rate 

per line, by measurement, as the letter press. Adver­
tisements must be received at publication office as early 
I1J3 Thursday morning to appear in next issue. 

OX THE PRESERVATION OF WOOD. 
By J. CLARK 
timber. Howto 

THE 8TANDARD AND-ONLY RELiABLE PORTABLE ROOFING. 

For steep and flat roofs in all climates, In rolls ready for use. Eas!Iy applied by any one. 

Asbestos liquid Paints, Coatings, Cements, Boiler Coverings, &c. 

THE T ANITE CO.� 
STROpDSBURG, PA.. 

EMERY WHEELS AND CRINDERS. 
GEO. PLACE, Illl Chambers St., New York Agent. 

ROCK DRILLING MACHINES 
AND 

AIR COMPRESSORS, MANUFACTURED BY BURlEICHRoCKORIll CO. 
SEND fOR PAMPHltT, FITCHBURG �ASS. H. W.JOHNSM'F'GOO .• 87MaidenLane. Ne-wYork. 

with Tar, etc. 2. Removing Sap by water or by steam. Send for Samples, liIustrated Catalogues, Price-lists, etc. I STEAM PUMPS. 3. Impregnating the woOd hy a solution of commOn salt, . ______________________ :-____________________ _ 

inIi'�l�iby! B�;;:.i8:��t.te���U''i�<§'i,��Jn�1<t1 An assortment of SHEPARD'S CELEBRA'l'ED I HENRY R, WORTHINGTON, 
AMERICAN �UJ>PLEME"T NO.119. Price 10 cents. To WOOD-WORKING MACHINERY $�O Screw Cutlin,," Foot Lathe, 239 Broadwav, N. Y. "3 Water St., Boston. 

Foot and Power Lathes, Drill Presses, I!' THE WORTHINGTON DFPLEX PUMPING ENGINES FjlR Scroll Circular and Band S!'-w .... Saw WATF.U.WORKs-CompOund,CondenslngorNon_C<:ib_ A ttachments, Chucks, MandrIJls, Twist ; densing. Used in over 100 Water-Works Stations Drills, Dogs Calipers, etc. :;end for S· P Du . I C I 
' 

catalogue of outflts for amateurs or TKA}[ UMPS- plex and Smg e y lnder. 

be had at this office and of all newsdealers. '" 
maae by Richards, London & Kelley (dIssolved); also, a number of flrst-class lllACHINE T()()L� (nearly as 
good as new) of Philadelphia construction, on hand an 
for sale. For list Or inspection of machines a . 
mates, apply at the works of JOHN RICHARDS Mill Stones and Corn Mills. 

Chrn';,:,ra�k�'!!�'M�W�rgr�S\v�f:;a��e��,
I
'j;�f.:��, �d 22d and Wood Sts., Philadelphia, manufaelurers of 

Standard Gauges and other Implements. artisans. I WATER METERS. OIL METEHS. 
Gearing. speciaJly adapted to �'lour Mills. Send for catalogue. 

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

H. L. SHEPARD & CO., 'I Prices Largely Reduced I'lS, 90 �Pn�l.i::::t�tOhiO. 
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WESTON DYNAMO-ELEGTRIC MACHINE CO ____________ ' _-... 1 NEW UNITED STATES GOVERNMENT 
Rules in Respeel to Boilers, Boller Inspection, Stamp­ing and Testmg of BOiler Plates, Fire Apparatus, and Boat Lowering Devices and Life Preservers. Instruc­
tions to Inspectors, and Tests of Boiler Material are to be made and recorded. Requirements in Construction of Boilers. The Law In full, with List of Approved Fire 

THE TELEPHONE. BY R. M. FERGU· Machines for Electro-plating. Electrotyping, Electric SON, F.R.S. Read b�fore the Royal Scot�lsh SocIety of . Light, etc., In addition to testimonials in our Catalogue Ar�s. lts. ConstructIOn, Us�s
h 

and \yorkl� fully a:J;ld i of Jan. 1. We beg to refer to the follOwing houses: 
t:�

nloS'JP
h1Cal¥. explained, WIt four dlustra Ions. Ills-, MERIDEN BRIrAN"IA Co' RUSSELL & ERWIN M'F'G CO' 

wcin£er�
e
sen;l�r����s. ���::�cJt!;fw�e�e·th�eJ��: ': REED � BARTO� j� HALr.:' ELTON & Co.; HI?HARDSON: 

vanic and the Telephonic Impulse. A curious experi-I BOYN'l�� & �o., W)I. II. J"AC;KSON & Co., STANLE� 
ment. Theory of the Telephone. Molecular Vibrations , WORKS, ROGLRSCUT�ERY CO., CRAS. �OGERS !lROS., 
of Metals Magnetic Musical SoundS Cause of the 1lJDWARD MILLER Co., MITCHELL, VANCE &CO., NOR­
Sound New Form of Telephone Contained in SCI EN- r WALK LOCK Co.; HAYDEN, GERE & Co.; DOJ\n::STIC 
TIFIC AMERICAY SUPPLEMI<.:N'l'N·o. 120. Price 10 cents. I SEWING MACH!Ntt; Ct>.; EBgRHAR� F A�ER; JOB. DIXON 
To be had at this Office and of all newsdealers. Also, i CRUCIBLE Co., MUMFO�D & HA);SON , FA?AN & SON, 
in the same number, a Visit to the Inventor of the and ?ver 200. others. Outtlts fO� NICKE� SILVER, 
Phonograph. The PractIcal Uses of the Instrument in BRO"ZE, Platmg, etc; Th� two hlghes� CENTENNU+ 
Cheaply reproducing Music . . B:0w the voice o� �he �wARD�,andthi9E�TE�NIAI,G.OLD'Ml'.D.ALOfAmen­
Prima Donna and the ElocutlOnlst may be Dlultlphed can InstItute. I llces fl 0111 $1�5 to $:100. 
:��p�rt�lhve

e
�lr�d�¥o 

t
irl�oc�t����:;J

s
�t�tri��p���

n
gt 

the Phonograph. An Improved }I�orm, etc. 
ESTABLISHED 18��. 

CbNDIT,HANSON &VAN WINKLE 
SoleAgents JVEW.ARK,N.J. ' . 

-..... ��---c�����. -� .. -- ----� 

:!���dl!!!�IST�;ax, !���:. ����0;ters. 
Oakum and Bagging Machinery, Steam Engines, BOilers, 
etc. I also manufacture Baxter's New Portable Engine . of ]877. Can be seen' in operat.ion 
horBe-power,:portable.en�nei·complete,ll25; two horse-
g����iJ::i, �27g. a�a:uf:�tu��Js:tcY:ST�e�25�; three 

J. C. 'I'ODD, 
10 Barclay St., New York, or Paterson, N. J. 

ICE AT $1.00 PER TON. 

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

���e:1J�e��i. P'f6'co",i;6'llfe��ffg;, IIJfJi!IflilIl3iN"c\i 
NARROW GAUGE SWEDISH LOeOMO- LA P  W E L D E D  CHARCOAL I R O N  

����ei�gi�e�����t�!r�'r���, ��?li�etri?i �gJgAYtf:i Furnace lVork. 

TO ADVERTISERS'�1a�::I�� 
do any newspaper advertising, the THIRD EDITION of 
AVER & SON'S MANUAL 
��Jla!,n�TI�E�t;���l::l �t�·P&�OIh�:;:r��r: 
circulahon, and advertlsing rates of several thousand newspapers in the United States and Canada. and contains more information of value to an advertiser 
than caD 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 advantageous. Be Bure to 
!���J?:i��.b

e
�dd:e��n,*�g�: Ay�!dn &w;rc1N� 

ADVERTISING AGENTS, Times Building. PhiladeiRbia,;, 

PORTLAND CEMENT, 
ROMAN & KEENE'S. For Walks, Cisterns. Founda­
tions, Stables, Cellars,Brldges,Resf'rvoirs, Breweries, etc. Remit 10 cents for Practical TreatiseonCements. S. L. MEl'CHAN� & Co., 53 Broadway, New York. 

st�lil'n �g.1llet, 'ftlers 
AND CIRCULAR SAW MILLS. Special induoement. on Boilers to J:ngine Builders. in sizes from 10 

wOO H. P. car:ried in stock. 
Prompt shipments • specialty. 
,send for cata.logue. 

Erie {Jlty Iron Works. 
41> c�:Afa:dt8���. Y. 

ruX;in�g!����t:;��'iVJ�fF:(�1:�:rJ1;
e
£D/pttfl:��a.r No.113. Price 10 cents. To be had at this office and of all neWSdealers. 

HARTFORD 

STEAM BOILER 
Inspeotion & Insuranoe 

COMPANY. 

W. B. FRANKLIN V. Pres'!. 1. M. ALLEN, Pres't. 
1. B. PIERCE, See'y, 

RAILWAY Crewe, Eng. Two engravIngs. SUPPLE­
>lENT 44. 10 cents. UEADING IRON WORIiS, 

�til SOllth FOllrtb �t., Phila. WOODWORTH SURF ACE PLANERS, $125. Planers 
MAC H I N 1ST S' Too L S. Street��';,::�����rs, $350. S. U. HILLS, 78 Chambers 

----��-.. -... . --... ���----

CAMERON 
Steam Pumps 

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

Feeders, &c. 
For Illustrated Catalogue and Redmed Price Llstsend to 
Works, Foot East �3d �t., New York. 

NO M E N C L A T UR E  OF BUILDING 
�����A��.S;.?En:H*��oa�J· E��A� ����N Rw�:���: 
A paper read before the American SOciety of Civil Eu-
Il�:���y. �!r���:u:�'tto�:lc6; ogr�8t��e, C��tJ�g�l� 
employed, with 34 Illustrations. 19 '['oofs. illustrated, 
with Dimensions and How to Make. Squared, Quarry­faced, PItched-face, and Drafted Stones. Rubble, Cut, 
POinted, and Crandalled Stones, etc. Axed or Pean Hammered and Patent Hammered stones. Bush 
Hammered and Rubbed Stones. Diamond Panels. Rubble, Squared Stone, Range, Random and Ashlar 
Masonry,34 illustrations in all, with practical instruc­
tions. ·Contained in Scn��TIFIC AMEHICAN SUPPLE-
�Ji�

T a�8·ollIrne:'��:d�s. celltS. '1'0 be had at thIs 

112 0 0 ��!;mo���O�:�l::S�������:?n�� 
Expell8e8pal1l. Permanentemplo1" meut. address S. A. GRANT &'. CO .. 2,4. 6 � 8 Home St., Cincinnlltt.i. O. 
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ON THE CARE OJ<' HORSES, BY PROF. 
PRITCHARD, R. V. S. ShOWi� the Proper Construction 
¥ia:-����:'· �
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Exercise. J\'ever j Wind Galls. Also, in same number, facts about im­
proved Cow Stables. How to keep Cows clean and 
maintain Pure Air in Stables. Increased Cleanliness and Convenience with Less Labor. Contained in SCIENTIFIO 
AMERICAN SUPPLE"EN� N o. 1�3. Price 10 cents. To 
be had at this office and of all newsdealers. 

Q�CARY&,MOENA 
�TEE WIRE Of�SCRIPTION @;v-> .u 
234- J29.ST. EVERY & STEEl SPRINGs. NEWYORKCITY 

-�-- ......... -------

THE FLOW OF METALS. BY DAVID 
TOWNSEND. Valuable experiments, with ten engrav-
i
n
�ro�noru�e1�\��������liFt���nPb��:ns�itjs��ec::it�� 

etc., of Plate. Lines of Least Resistance, etc. Punch­ing with and aCrOss the grain. Practical Applications. Contained in ScIENTIFIC AMERICA� SPPPLEME�T No. 
119. Price 10 eents. To be had at this office and of all newsdealers. 

Steel Oastings, 
From'" to 10,000 lbs. weight. true to pattern, sound and 
solid, of unegualed strength, toughness and durability. 
t�J�;����:�o������\:'ith:��ig'loi?��c�;"&t���Ifst CHESTER STEEr, CASTI"GS Co., Evelina St., Phila, Pa. 

EMERY AND CORUNDUM WHEELS, 
for Grinding and SurfaCing Metals and other materials. By ARTHUR H. BATKMAN, F. C. 8. A paper read before 
the Society of Arts, London. Files. Chi e)s, Grindstones. Composition of Emery, where found, Quality, SpecifiC 
Gravity, and Hardness. Manufacture of the wheels, Em-
:i;J,:.°T��

r
M�:��fa:g�

I
��P�n ����f, E.°t.f�ni���f{;; Northampton, the Vulcanite, the Climax, the Vitrified, 

a porous wheel w th central water supply. �'1fty uses 
enumerated to which the wheels are put. for Metals, Stone, Teeth, MHlboard, Wood, Agate, and Brick. How 
to mount a wheel. How to hold the work, and directions 
for various classes of work. Discussion and questions proposed and answered. Contained In SCIENTIFIC AMERICAN SUPPI,E"E=. No. 12ii. Price 10 cents • .  To 
be had at this offioe and of all newsdealers. 

Every Man 
His Own 
Printerl 

NEW AND IMPROVED PATTERNS. 
Send for new Illustrated catalogue. 

Lathes, Planers, Drills, &0, 
NEW HAVEN lUANVFACTVRING co., NeW" Jlaven, Conn. 

BOILER COVERINCS. 
SAVE 10 TO 20 PER CE�T. 

TIlE CHALllIERS SPENCE CO., Foot East 9tl1 St •• New York. 

P RIG H TOR I L tS �,���i:: 
H.B Ie K "-OR D C'il?('/n17a/lt!l 

IMPORTANT FOR ALL CORPORATIONS AND 
MANF'G CONCERNS.-lIuel·k'" 'Vatch­

IDaIl'� TilRe Detector" capable of accurately con­
trol1illg the motion of a watchman or patrolman H.t the 
different stations of his beat. Send for Circular. 
J.E.IIVEKK,P.O. Box 1)79 lIo8toll.Mas8 

N. B.-The suit against Imhaeuser '& Co., of N ewYork, 

MACHINERY AT VERY LOW PRICES. 
2d hand Lathes, Drills, Planers, Hand '1'ools for Iron 
Work. new Woodworth Planing Machines. Resawing, Tenoning, Moulding Machines, Scroll Saws, Portable 
Steamj<;ugine. HERBERT BLOSSOM. Matteawan, N. Y. 

LEFFEL WATER WHEELS. 
With recent improvements. 

Prices Great17 Reduced. 
7000 in successful operation. 

FINE NEW PAliIl'l!L!'r F01l1877, 
Sent free to thosein'ti>r"'1'ed.· 

Ja.mes Leffel k Co., 
Springfield, O. 

109 Liberty St., N. Y. City. 
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�ro;�: iii��i;;gi'i,� �i r:i�u;;';te';t;:arSb�';i��'lt �it�s��: R A I L WA Y APPL IAN CES . AT T H E 
cording to law. Phlladelphla Exhibition. Being a Paper read hefore the 

i �1�����?�. <ti. ��vMh��fn�1�:c�����ristrld��;;te: between American and European Railways, etc. Both 
of the above papers are contained 1n SCIENTIFIC AMEHI­CAX SUPPLmHENT, No. 12:;. Price 10 cents. To be 
had at thlsoffice andof all newsdealers. BURR MILLS. 

For the best Vertical and HMizon-
i>�rraJ;l�c�lo��r,;g �fJ��n,,�dM��i Machinery. address the Manufac­
turer and Patentee, 

C. C. PHILLIPS, 
4048 Girard Annue, 

PHILADELPHIA. 

--��-............... --�-

J. LLOYD HA IGR, 

=:.-==:-==-::c:�- --::-c POINTS-OF A GOOD HORSE. BEING of every descriplioIl, for the Report of the Committee appointed by the New m,'vafors lJert'lcks, Hop,· 'l',,',,!,wH.r,S, 
��rJ:��e �1r�c�J���alo�Oli�rt:� 4t�id�ofl:t�n JiU�;le�� ! POWC'f, etC. lence. SIze, Color. Symmetry�of Body, Hesd and Neck I ....... --- --�-� 

Eye and Ear. Feet and Llm!>s. fully described. Speed at PE''DFECT the Trot, and In Walking, Style and Action, etc., with .L� 
the percelltage allowed fer each quality. The Standard

. NEWSPAPER FILE Size and :-:peed tor Matl"hed· Carriage }{orses. Gents' Driving Horses. Family Horses, Park or Phreton Horses, i 
etc. An exceJlent GuIde in selecting animals. Con-: talned in SOIENTIFIO AMERICAN SUPPL"EMENT No.: 103, price 10 cents. To be bad at this office and of all r The Koch Patent File, for ()T"serving newspapers, 
newsdealers. maga7,ille�. and paInphl�t8.l:Jas beell recently improved 
_ _ -- --- anit price reduced. Subscribers to the SCIE�TIFIC AM-

B 
ERICAX and SCIENTIFIC AMERICA� SUPPLEMENT can be 

TRIC MILLS-For �inding Bones Ores Sand Old; supplied for the low price of $1.50 by m,ul, or $1.25 at the 
. . ' \>', 0' C' F' 'd C 'office of this paper. Heavy board sIdes; inscriptIon CrUCibles, Fire Clay, (�ihLnos, l! ake, ee , om, h SCIENTIFIC AMERICAN," in gilt. Necessary for CO!fi and Cob, Tobacco, Snuff, Sugar� Salts, RQ9ts, I every one who wishes to preserve tlie paper. S.'PlCCS, Coffee, Cocoanut, }f'laxsced, Asbe8tos, M�ca, Add eSB etc., and whatever cannot be ground by otb�r mIlls. , r 

Also for Paints,. Printers' Inks, Paste B1ackmg). etc. l' MUNN & 00 JOHN W. THOMSON, successor to JAMES BOclAU- . " 
DUS, Corner of White and Elm Sts., New York. Publlshera SClEl'!'lU'IC AMlmICAN. 

© 1878 SCIENTIFIC AMERICAN, INC. 

(JAVEA'rs, COPYRIGH'rS, 'rRADE 
l1IARKS, ETC. 

�essrs. Mnnn & Co., in connection with the publica· 
tion of the SCI11NTIPI0 AXBBIOAN, continue to examine 
Improvements, and to act as SoUcltors of Patents for 
Inventors. 

In this line of business they have had OVllB TIIIBTY 
YEAllS' EXPERIENCE, and now have uJUquaud facUttiu 
for the preparation or Patent Drawings, Specillcations, 
and the PrO!!ecution of Applications for Patents in the 
United States, Canad", and Foreign Countries. Messrs. 
Mnnn & Co. also attend to the preparation of Caveats, 
Trade Mark Regulations, Copyrights for Books, Labels, 
Reissues, Assignments, and Reports on Infringements 
of Patents. All business Intrusted to them Is done 
with special care and promptness, on very moderate 
terms. 

We send free of charge, on application, a pamphlet 
containing further Information about Patents lind how 
to procnre them; directions concerning Trade Marks, 
Copyrights, Designs, Patents, Appeals, Rels�nes, In­
fringements, Assignments, Rejected Cases, Hints on 
the Sale of Patents, etc. 

FO"eion Pate .. t •. -We also send,fre8 of cfuJrge, a 
Synopsis of l!'oreign Patent Laws, showing the cost and 
method of securing patents in all the principal coun· 
tries of the world. A merican inventors should bear In 
mind that, as a general role, any invention that Is valn­
able to the patentee in this country is worth equally as 
mucb in England and some other toreign cuntries. 
Five patents-enw,.��8. ��laf.lc1Ji��'Wi\ .G��n, 
French, and Belgln'n-will sccnre to an Inventor fh'euex_ 
elusive monopoly to his discovery among abont ONB 
BO"NDJlED AND FIFTY XlLLIONS of the most intelligent 
people in the world. The facilities of bnslness aud 
steam communication are such that patents can be ob· 
talned abroad by onr citizens almost as easily as at  
home. The expense to apply for an English patent Is  
$75; German, $100; French, $100; Belgian, $100; Cana· 
dian, $50. 

Copie. of Patent •• -Persons desiring any patent 
i@,"ed from 1836 to November 26.1867, can be snpplled 
with official copies at reasonable cost, the price de· 
pending upon the extent of drawings and length of 
8pecillcatlons. 

Any patent issned since November 27,1867. at which 
time the Patent Office commenced printing the draw· 
ings and specl1lcations, may be bad by remitting to 
this office $1. 

A copy of the clsims of any patent Issued since Ie&! 
will be furnished for $1. 

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

A pamphlet, containing full directions for obtaining 
United States patents @ent free. A handsomely bound 
Reference Book, gilt edges, contains 140 pages and 
many.engravlngs and tables important to every pat­
entei and mechanic, and Is a nsefulhand bookof refer­
ence for everybody. P rice 25 cents, malled free. 

Addreea 
MUNN &: CO., 

Publishers SCIENTIFIC AMERICAN, 
311'ark Row, N. Y. 

BRANCH OFFICE-Corner of F and 7th Streets, 
Washington,D. C. 
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THE "Scientific American" i" printed with CRAS. 
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