
iu",itie Palge, each illSel"UOll - - - 75 cents a line. 
BRCi, Pave, ellch illsel'tion - - - 51,00 a line. 

(About eight words to a line.) 
�A'i{1ravings may head advertisements at the same rate 

per line, by measurement, as the letter presb, Adver· 
tis'tnents must be received at 'lJ1!olication ojfic. as eal'ly 
as Thursday morning to appear in next isSUl, 

Jt�B!��S' 
Roofing, Building Felt, 

Steam Packings, Boiler Coverings, 
Fire Proof Paints, Cements, Etc. 

,Samples and Descriptive Price Lists Free. 
H. W. JOHNS M'F'G CO., 87 MAIDEN LANE, N. Y. 

175 Randolph St. Chicago; 170 No 4th SI., Philadelphia. 

E Stf.HJ�:Jj{.sfor. St'iZ.fcJ{1,&,&�rs. 
Unequaled for wa ter packing, and 
for oil pumps. In II � 

rope form of all 
sizes, }O, !4. %. K I ' 

%, i\(, 'hi, 1", etc. 
A II quantities, $1:25 per lb. It is the 
most 8ub8t a ntiat Pooking mctterial 
ever put together! '" " Pack with it-take 
none out-add a rou nd whenever there 
is room for it. MILLER P ACIONG WORKS, 

1338 Buttonwood St., Philadelphia, Pa., U.S. A. 

'titufifit j,mtritatt. 
PATENT RIVETED MONARCH RUBBER BELTING. 

Bes1: 1.:n �orl.d.. 
Specially adapted .. or PAPER MILLS, SA W MILLS, and 

THRESHING MACHINES. 

THE CUTTA PERCHA and RUBBER MFC. CO., 
New York, ChicaKo, San Francisco, Toronto. 

The Best in the World. 
We make the Best Packing that can be made regardless 

Of cost. Users will sustain us by calling for the" JEN
KINS STANDARD PACKING." 

Our H Trade Mark" is stamped on every sheet. None 
genuine unless so stamped. pr' Send for Price List H B." 

JENKINS BROS., 
1'1 John Street. N. Y. '19 Kilby Street, Boston. 13 So. Fourth �t1'eet, Phila. 

.,'-,;:-;' -, �f:TIGHT &SLAGKBARRELMACHIN[�Y 
� \;��\o �!� _VL'lASPECIALTY� 
�IIU""\ ' "'""� JOHN GREENWOOD &CO. f' ROCHESTER N.Y 

NATURAL GAS.-A PAPER BY C E. 
Hequembourg, discussing the illuminating power and THE MANUFACTURE OF CRUCIBLE 
caloric value of natural �as as compared with that made I Cast. Steei.-A paper read before the Steel and Iron 
from coal Contained In SCIENTIFIC AMERICAN Sup- I InstItute by He�y 8eeb�hm. A presentatIOn of the 
PLEMENT, No 471. Price 10 cents. To be had at this I fact� conne,*,d W!th the o.d-fashloned met.h0� of con-
office and from all newsdealers. ;gr!lkr f�:i:t lf�ot�

t
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DRAWING / llIustrated catalogue 
sent on application to 

INSTRUMENTS. w�'l�i�:�¥rk�' 

ALLE ---12 CASTINGS FR� Sf'ECIAL ERNS 
� '=----ABL AND FINE GRAY IRON ALSO STEEL 

�
-
DEVL lN Y. CO fiNE TINNING JAP�N-�"'11 f\;) ()I( FINISHING. N J THOr.! LEH(GH AVE & AMERICAN 5T PHILA 

THE RAILWAY BUILDER. A HAND
book for Estimating the Probable cost of American 
Railway Construction and Equipment. By William J. 
Nicons, Civil Engineer. Il1ustrated. In one volume, 
full bound, poe ket-book form, Price $2. This is an in
valuable book for railroad men. Address MUNN & CO., 
381 Broadway, New York. ---------------------

VVDII:. � �.a.:Et..:Et..XS. 
l·rovlde1tee, n. I_<I'nrk 8t.) Sixminutes' walkWest fromstation. 

Oritdnnl and Only Builder of .he 
H A RRIS-CO RLISS ENCINE, 
With Harris' Pat. Improvements, from ]0 to 1.000H. P Send for copy Engineer'S and SteaM. User's 
"':IO��,��:.,.!,!� oJ. W. HIli, M.E. PrlceSI.U. 

PERFUMES.-A PAPER BY JACOB 
Jesson, describing various articles used in pel'fumery. 
and the mode of llrefaring essences there¥.om, stating 
��:rrurgi��; �����as °lor

m
�!����;c����

r
�Xt���ts�\���! 

the cost of each. Contained in SCIENTIFIc AMERICAN 
SUPPLEMENT, No. 4.7� Price 10 cents. To be lja.d Ilt 
this' otnce and from all newsdealers. . 

A New Drill Chuck. 
THE HARTFORD. 

No.1 holds 0 to � in. Price, $7.00. 
No.2 holds 0 to %: in. Price, $8.00. 

lIT It cannot be excelled, Address 
THE CUSHMAN CHUCK CO" 

HaNford, Conn. 
Or any dealer in machinists' Tools. 

HIGH EXPLOSIVES FOR WAR PUR 
poses.-A paoer by Prof. C. E. Munroe. U.S.N. A., dis
cussing Borne recent experiments on the use of high 
explosives for war purposes. Contained in SCIENTIFIC 

��Jb!{1Ca��t �iii�l��c�E;it� �
o
m tIf�eWs���l�r�� 

cents. 

_drews' ,:.�\�� Bed 
• . The onl,. Perfect Bed!! 

40 8 leal 118 np. TIle only ad .. 
josta'lle suspension spring. 

A. H. Andrews & Co .• 
19i Wabas.hAl'e. Oh1eago, 19 Bond St. New York. 

AMEBIUN MEClBANIClAL DHlTIONARY. "'A 
Descriptive Word Book of Tools, Instrument!!, Machines, 
Chemical and Mechanical Processes; Civil, Mechani-cal, 
Railway, Hydraulic, and Millitary Engineering; a His
tO

t! 
of Inventions; General TechnolOgical Vocabulary; 

a�st���e:��f 1fr!��a��� AYR��niit��an :ii�
n��wa�� I�f 

'kr�ti'��'FI�gi�le?Ir:
r
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set, cloth. $24.OQj sheep, $27;00. For sale by MUNN & Co., 
3tH Broadway, -" ew York City. 

TIFIC AMEHI{,AN SUPPLEMENT, No. 464. Price 10 
cents. To be had at this otnc.e and from all newsdealers. 
---_ ... ---------

EE..A.DLEY'S 
Upright Cus hIoned 

Helve Hammer 
Combines all the best elements es

sential in a fir;" t-class hammer. 
BRADLEY & CO •• 

Syrae_ N. Y., U.S. A. 

STEAM CATAMARAN MAY BAR-
rett.-Plans and specillcatlonn of the catamaran May 
Barretl, a family cruising boat built for use on rivers 
and lakes. Construction of hulls. deck beams. main 
deck, upper works, engine and boiler, wheel. With 10 
figures. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, No. 47�. Price 10 cents. To be had at this 
otnce and from all newsdealers. 

E MODEL and L SendforGircmars. XPERIME�TA c·�!c��::���· WORK SPECIALTY. (Mention this Paper.) 

Aluminum, BroRze, Ahtminum Silver, Aluminum Brass, 
AND 

SILICON" BFl.ON'ZE, 
Furnished In Ingots and ()astlngs. Rods and Wire lIIade to Order. Wehavene Sheet lIIetal. 

Our Malleable Castings can be made of over 100,000 ponnds tensile strength. with extraordinary power to withstand corrosive inlluences, and unrivaled beauty of color. Send for pamph1et. 
'fHE COWLES ELECTlUC SMELTING AND ALUMINUM CO., CLEVELAND, O. � PATENT 

. .' JACKET KETTLES, 
j Plain or Porcelain Lined. Tested to 100 lb. 

I pressure. Send for Lists. 
614 and ��a�<i,t ���il�d�g;hia, Pa. 

ELECTRIC CONVEYORS.-DESCRIP· 

EVAPORATING 
Fun treatise on improved 
methods, yjelds, profit.i;,.l'rices 
and generi>l statistics, ... ·!tEE. 

AMERICAN MAN'F'G CO. 
P.O. BOXR. WAYNESllORO. PA. 

1852. 

FRUIT 

The Latest Improvement 
IN 

TR.ACTION ENGINES 
SJc�:S��fiy

E
��ft�� 'f��: ���l�;:'.�k �h�����

iC���es;,'!J� 
aliothel"l'Taction Engines in pulling and steeringthrough 
mUd hole.'i, sand. �r any soft or uneven groun� or QP any 
�.rni·u ,,�.�������.�� ��:��\��e:r��e 'k f����u� 
facture of 
Poria ble, Agricultural, & Stationary Steam Engines. PATENTS. tion of t.wo ingenious systems for the electric carriage I of small packages. nlustrated with 13 engravings. Con-tained II! SCIENTIFIC AMERICAN �uPPLEMENT, No. 464. PrICe 10 cents. To be had at this otnce and from all newsdealers. 

With determined policy to build only the BEST MACHIN
ERY from the BEST MAT ERIALS, and in the BF.ST 
MANNER OF CONSTRUCTION, and with continued itp
provements, have attained the HIGHEST STANDARD in 
excellence of wOl'kmanship, SImplicity of design, and MESSRS. MUNN & CO., in connection with the publi

cation of the ScIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as SoliCitors uf Patents 
for Inventol's. 

In this line of busIness they have had forly yean' ex
perience. and now have unequalea faCilities for the prep
arRtion of Patent Drawings, �Specitlcations, and the 
prosecution of Applications for Patents in the United 
States, Canada, and Foreign Countries. Messrs MUnn & 
Co. also attend to theprepltrationof Caveats, Copyrights 
for Books, Labels, Reissues, ASSignments, and Reports 
on Infringements of Patents. :All business intrusted to 
them is !�., e with special care and promptness, on very 
reasona b ms. 

A pamphl.n , I  ee of charge, on application, con-
taining full in o.l.4ation about Patents and how to pro
cure them; directions concerning Labels, Copyrights, . 
Designs, Patents, Appeals, Reissues, Infringements, As
Signments, Rejected Cases, Hints on the Sale of Pa
tents, etc. 

We also send,freea! charge, a Synopsis of Foreign Pa
tent Laws, showing the cost and method of securing 
patents in all the principal countries of the world. 

BONN k CO., Soltcitor. of Patent., I 361 Broadway, New York. 
BRANCH OFFICES.-No. 622 and 624 F Strt"'t, Pa-

11Ie Building, near 7th Street, Washington, D. C. 
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the lIr.t ROAD ENGINE which has the Traction Power 
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ently, the forward axle If under full control of the steer-
in

t):J'trt:;:: catalogne win be sent on application. 
WOOD, TABER It. MORSE, . Ea$On�,.adisonCo., N. Y. 

SHOEING HORSES:-ABSTRACT OF A 
paper by Secretary Russell. of the Massachnsetts State 
Board of Agriculture, giving somevalunble hints on the 
proper method of shoeing horse.. Contained in SCIEN
:rIFIC AMERICAN SUPPLEMENT, No. 461. Price'.lO cents. 
To be ,had at this otnce and from all newsdealers. 

ECONOMIC MOTOR cO.'S, 

GAS ENGINES. 
Best III prinCIple, workmanshIp, and materials. 
An unequaled sma]] Motor adapted to all uses. 
�hllple, �nfe, Economical, Durable. 
Four sizes: 1 H. P., � H. P., 1 man power, and a Sewing Machine Motor. 
Send for Circulars. j 

ECONOMIC MOTOR CO., 
8 CORTLANDT STREET, NEW YORK. 

© 1886 SCIENTIFIC AMERICAN, INC 

[J ANUARY 9, 1886. 

THE AMEaI�AB �Ett TELEPH�NE ��. 
95 MILK .ST., BOSTON, MASS. 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No, 174,465, and January 30th, 
1877, No. 186,787. 

The transmission of Speech by all known 
forms of Electric Speaking Telephones in
fringes the right secured to this Company 
by the above patents, and renders each 
individual user of telephones not furnish
ed by it or its licensees responsible for such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor, 

PHOTOGRAPHIO OUTPITS t�:ma���k'!: 
croscQ'P�8J..}le8Copes,_S3Jectacle8, BarO'H't.eteTS, Thermonu
ter8. W. H. WAI,M�I,EY &CII.successorsto R. 

& J. Beck, Philada. DIns. Price List free to any address. 

THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hot Water in the Treat
ment of Nervous TIiseases.-By Ambrose L. Ranney. 
M.D. BuIes for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
in its favor. Conclusions. Contained In SCIENTIFIC 
AMERICAN SUPPLEMENT, No. 463. Price 10 cents. To 
be had at this otnce and from all newsdealers. 

Barnes' Patent Foot and Hand Power 
MACH1NERY, $15. 
Contractors and Builders, Jobbers 

in Wood or Metal, who have no '3';��� 
��t�efe°
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save more money than by any other 
means for doing t.heil' work. Illus
trated Catalogue FREE. 

W. F. & John.Harnes Co., 
Address 1999 Main St� Rockford, TIl. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
PubUohed'Weekly, f8,aO D Yearl fl.80 SIx Me .. '''' . 
This unrivaled periodical, now in  Its forty-first year, 

continues to maintain 1ts high reputation for excellence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 
_Every number contlll.IlJ!.J!ixteen tarlrnI!1'gElSJ !le.llu,!!.ful)Y 

pl'inted, e�tly 1Ilust.l'ltted It it presents in popular 
style a deSCl11)tive recf)rd of the most'novel. interesting, 
and important advances in Science, A rts, and Manufac
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Mach1n
ery, Mecbanical Works, Engineering in 8111 branches, 
Chemislry, Metallul'gy1 Electricity, I.Jight, Heat, Archi
tecture, Domestic Economy, Agriculture, Natural His
tory, etc. It a bounds with fresh and interesting ou bjects 
for discussiOn, thought, or experiment; furnishes hun
dreds of useful suggestions tor business. It promotes 
tndustry, Progress, Thrift, and Intelligence in every 
community where it circulates. 

The SCIENTI1!'1C AMERICAN should have a place In 
every Dwelling, Shop, Office, School, or JJibrary. Work
men, Foremen, Engineers. Superintendentat Directors, 
PreSidents, Otncials, Merchants, Farmers, Teachers. 
Lawyers,Physicians, Clergymen, people in every wu1k 
and profession in life, will derive benefit from a regular 
reading of THIO SCIENTIFIC AMERICAN. 

Terms for tbe United States and Canada, $3,20 a year; 
$1.60 six months. Specimen copies tree. Remit by 
Postal Order or Check. 

lllUNN & CO .. Publishers, 
361 Broadway, New York. 

T�E Scientific American Supplement. 
THE ScIENTIFIO AMERICAN SUPPLEMENT Is a sepa.

rate and distinct publication from THE SCIENTIFIO AM. 
ERICAN, but is uniform therewith in size, every number 
containing sixteen large pages. THE SCIENTIFIC AM
ERICAN SUPPLI£MENT Is published weekly, and includes 
a very wide range of contents. It presents the most re
cent papers by eminent writers in all the prinGipal de
partments of SCience and the Useful Arts, embracing 
Biology, Geology, Mineralogy, Natural History, Geo
graphy, A rchooology. Astronomy, Chemistry,Electricity. 
Light. Heat, Mechanical Engineering, Steam and Rail
way Engineering, Mining, Ship .DnUdlng� .Mltrin� En
gine!!rlng, Photog,.tlphY. Teohlulology, Manutaet�ng 
J.pdu2trle8,,,,sanltary .l!lnglneerl\lg, Agriculture, Hortl
cnlture, Domestic Economy, Biography, Medicine, etc. 
A vast amount of fresh and valuable Information per
�aining to these and allied subjects is given, the whole 
profusely illustrated with engravings. 

The most important Enaineerina Works. Mechanisms. 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of the ScIENTIFIC AM
ERICAN and one copy of the SUPPLEMJ!NT, both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUNN & Co •• 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEItlCAN. 

'1'0 J<'Ol'eilrn �lIbscribel's.-Under the facilities 01 
the Postal Union. the SCIENTIFIC AMERlCAN is now sent 
by post direct from New York, with regularity, to,sub
scrlbers in Great Britain. India. Australia, and all other 
British colonies; to France, Austria, Belglum, Germany, 
Hussia, and all other European States; Japan. BrazU, 
Mexico; and all States of Central and South America. 
�Terms� when sent to foreign countries, Canada excepted. 
$4, gold, lor SOIENTIFIC· AMERICA.N, one year; $9, gold. 
for.botli SCIENTIFIC AMERICAN and SUPPI,EMEN'r for 
one year. This includes postage, 'Which we pay. Remit 
by postal order or draft to order of 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. 
THE "SCientific American" is prinied with CHA8-

ENEU JOHNSON & CO.'S INK. TenthandLom 
banI Sts. Philll. and 47 Rose St" opp. Duane St., N. Y. 
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