
')lJf(l'Verfi&emel1f�. 
Inside J»nU".�, each j"Mel'tiou - - - ,.� cents n. line. 
Ihtci, J"usre. eneh ill�e .. tif)1I - - - $1.00 a line. 

(About eight words to a line.' 
Ivnqravings may head advertisements at the same rate 

per line, by measurer.'-<nt, as tile letter prest.. Adver
tisPments must be received at '[YUblication qffiu as ea1'ly 
a8 Thursday morning to appear in next issue. 

SPECIAL I IRON WflUKING tUACHINERY. Beaudry & Cunningham, of Boston, Mass. 

NO TI CE 
have been awarded the Medal of the }-'irst 
C1uss at the World's Ex osition, at New , I Orleans, La.,for the best Power Hammers. 

Send for circular "A."P. 0 Box 121S. Beaudry & Cunning
ham, 70 Kilby St., Boston, Mass.; i9 De� St., N ew York. 

DRAWING j 11!ustrated catalogue 
sent on application to 

INSTRUMENTS 
WM. T. COMSTOCK, 

6 Astor Place, 
• New York. 

iO[!UNIAII1ust�tec1 (}.t'O.log'ue.fent floee. 
ICVC' ECOl.'THE POPE 

,1' .L:i:J lev /,,\PG-··CO· 
I �TRIGYGLES' ':l��C;�';', 

It W.«dOHNS� 
\l-SAB'�S�O'� . 
Roofing, Building Felt, 

Steam Packings, Boiler Ooverings, 
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 St" Philadelphia. 

1tittttifit �tuttitntt. 
BURNHAM'S SELF-ADJUSTING SWING CHECK VALVE. 

Users of Check Valves will please note the advantages theseValves possess 
over all others. 'L'he most iJnportant cJatJD is, that as the J enklus Disk 
",ears, the yoke that pasl!les around the seat JDoves a",ay froJD 
the seat In l.roportion to the ",ear of' the Disk, thus causing a 
unlCorJD ",ear oC t he Disk untl1 said Dhk Is cOJDpJetely worn out. 

OTEN'�ZN'S :13�<>S •• 

'11 Jolm Street, New York. Send for Price List "A." '19 Kilby St., Boston. 

GLASS PAINTING. BY FRE D MIL-
ler. A Course of Instruction in the Various Methods of 
f..!yle��lb���rot�

d
'L��'iJ.o������! $f.&��IiiS �:.Y:' 

able book sent by mail prepaid by MUNN & Co., New 
York, on receipt of price. 

A NEW WATER BEL L.-DESCRIP-
tion of a new method of producing a transparent bell 
with the wllter issuing from a nozzle. Illustrated with 
one eng-raving. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 4iJ6. Price 10 cents. To be had at 
this office and from all newsdealers 

�ADIATORS 
FOR STEAM OR HOT WATER HEATING �SEND FOR DESCRIPTIVE CATALOGUE 7 
'k� B tJ i�fo -y r" 

f'."..o1�r---.J>-JFA..CTURED BY 
A A.GRIFI'ING IRONCo650 COMMUNIPAvVAV 

.JERSEY CITY N ..J. 

�rENWAYVAtVE. 
The desirable features of this valve are 

the positive action of the disks, being forced 
against the seats by our novel intermediate wedll:e. avoiding all cutting and friction of 
the disks against t he seat. 

Samples sent on trial. Send for Catalogue. 
HOLLAND &. THOMPSON, 

217 RIVER STREET, TROY, N. Y 

THE EVOLUTION OF FORMS OF 
Ornament.-By Prof. Jacobsthal. A study of the de
velopment of form in ornamental art. Plant-form.� the 
urchetypes of the various modern decorative patterns. 
The Cashmere pattern. The two kinds of representa. 
i�Yi��

f 
le���iO�.

he 
X���i�o�kt�rt'h

n ���e. G��t 
Asian influences. Western forms of art. Illustrated 
with 20 engravings. Contained in SCIENTIFIC AMERI
CAN SUPPLEMENT, No. 460. Price 10 cents. To be 
had at this office and from all newsdealers. 

BOOKWAJ:l'F.R ENGINE. 
Compact. Substantia\. Econom
iea), and easily managed: guar4 
anteed to work well and give 
full power claimed. Engine and 
:���� W::E��

t
�'t��
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fri:l'!o'�slll POWER ...... . $:Un 00 4� :: :: ........ 280 00 61,; ........ 355 00 1% ... .... «000 pr Put on-cars at Springfield, O. 
JAMES LEFFEL & CO., 

Springfield. OhiO, 
or 110 Liberty St .. New York. 

AERIAL NAVIGATION. - DESCRIP� I 
tion of MessI'!'. Renard & Krebs' new electric balloon, i THE COPYING·PAD.--:-HOW 'rO ¥A�E 
and an account of the recent trial trips made therewith' r and how to use j WIth an .engraVIng. PractICal dlrectI�.ms 
With four illustratioDs. Contained in SCIENTIFIC how tc? prepare the gelatIne pad. and also the aniline Ink: 
AMERICAN SUPPI,EMENT, No. 4:>'1. Price 10 cents. To by WhICh the copies are made; how to apply the written 
be had at this office and from all newsdealers. �����i��dt

h
� ���k����a;irg!N°OI�������}f�: 

� New Catalogue of Valuable Papers 
contained in SCIENTIFIC AMlutlC AN' SUPPLEMENT, sent t .... o!chwrg. to any addfetls. 

MUNN do CO .. 361 !lroadway, N. Y. 

PETROLEUM AS FUEL IN LOCOMO· 
tive Engines. A paper by Thomas Urquhart.-How loco· 
motives are arranged for burning petroleum. The spray 
injector. Storage of petroleum. Experimental engines 
and tenders. Results of comparative tria1s. Contained 
in SCIENTIFIC AMElUCAN SUPPLEMENT No.4:>:>. Price 
10 cents. To be had at this office and all newsdealers. 

PYROMETERS 
GAUlITLETT'8, HOBSON'S, and STEIlIEN'S , 

PRESSURE GUAGES 
H� Welt THERMOM:J¥.I'ERS 

ANEMOMETERS 
SAFETY LAMPS 

BAROMETERS 
SALINOMETEBS 

Mining and Meteorological 
I nstrum,ents .r ".rr de,orIptl ... 

List and Description of our Ten Catalognes sent free 
on application. . 

438. Price 10 cents. For sale at this office and by all 
newsdealers in aU parts of the conntry. 

Of all sizes, from 
10 lb. per Hour to 

50 Tons per Day 
Binary Absorntion System, 

ECONOMICAL. 
SIMPLE. REI.IABI.E. 

Send for Circulars. 

Delamater Iron Works, 
16 Cortlandt St., 

NEW YORK, U. 8. A. 
THE RAILWAY Btift.DEK.

>A":HAN D� · 
,book for-Estimating the Probable cost of Alllerican 
Railway Construction and Equipment. By William J. 
Nicolls, Civil Engineer. 111ustrated. In one volume, 
full bound, pocket-book form. Price $2. This is an in
valuable book for railroad men. Address MUNN & CO., 
361 Broad way, New York. 

NOTUJE to (isprs of Stfam Pumps. 
We have received following letter in 

regard to one of our No.5" L" ($16) 
��e:!rttr

e
���:tftSa�l�����gh\��?Ch pipe 

" V A�· �����
N
:Et���i:C��n��i���: 

WITIlERBY, .RUGG & RICHA RDSON. Manufacturers 
of Patent woe<!, Working Machinery of every descrip. 
tion. Facilities unsurpassed. Shop formerly occupied 
by R. Ball & Co .• Worcester, MaR.. Send for Catalogue. JAMES W.QUEEN & CO. 
iU�hf..es 

F.!:�:re�!roP-:;!;�f paJe��°.Prt�! 924 Chestnut St. Philadelphia 
U Money could not buy the Jet of us 

unless another could be had. I would 
not give your No. f':: .. L " for a $700 pump. 
equal distance to raise. 
.. N. A. Litchfleld, Supt. Mich. Slate Co." Big-g, C.E., presenting some conclusions drawn from 

�.:'r�rg:;:lg��
f
dJ':�: 

j
r;'p:A���i

d
�:e�%E�:�s'E:� I �HE SUPERGA RAILWAY.-DESCRlP-

pact of water on level plates. Impact and reaction In �lOn of the new endless rope railway from Tn. rln to the 
confined channels. Best angle of Impact for screw pro� superg!l-a w�)fk of grei!:t interest to eml;in�ers. Con .. 
pellers. Illustrated with four figures. Contained in ta1�ed lnSCIJtNTIFICAl[)l�RICA.l" SUPPLEMEN'l .. �0.461. 
SCIl<'�TIFIC AMERICAN SUPPLF.MENT. No. 460. Price' Pnce lOcents. Tobe had at tbisoffice and from all news-
10 cents. To be had at this office and from all news. dealers. , . 
dea1ers. -- ----------

WILLIAMS PO itT 
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in Door �OPSt Box 
and Furniture Man
ufactories. For plan-
��a�x t,"u'A-�.t:d 
Furniture work, it 
bas no equaL 

We make Ten Sizes of these Pumps. Prices $7 to $75. 
Capacities 100 to 20,000 gallons (3er hour. Stltte for what purpose w�,nl�jjudzeK�f& ,�l���.U�?I���:��fi�·�. 
THE GENERAL PROGRESS OF OHEM-
istry.-Openlng address by Prol. H. E. Roscoe, Presi
dent of Section B, Chemical Science, of British Associa
tion, Montreal. A very interesting review of the 
subject. Contained in SCIENTIFlC AMERIOAN SUPPLE4 
MENT, No. 461 . PricelOcents. '1'0 be hud at this offioe 
amt from all newsdealers. 

W-ORK SHOPS 
WITHOUT STEAM POWER 

BOI"neS Co., 
Uockford, III. 

Address No. 1999 Main St. 

[JULY 18, 1885. 

STEAM ENGINES. 
Horizontal and Vertical. 

Dre dlri nK Machinery, 
Flour. Powder, Slute Jlnd 

,£�-"".,.--�-==:;:::::L_ l'!�t��l��tlW�!�r:;' Tur. 
York Mfg Co., York,Pa" U. B.A. 

�lI/E • .A.. �.A.��J[S. 
I.IIJ'ovldenee, U. I, (l:'ark St.), Slxminutea'walkWestlromatation. 

Orldnal and Only Bnilder of the 
HARRIS· CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,OOiI H. P. 
Send for copy Engineer's and Steam User's 

Manual. By ". W. HIli, M.E. Price SI.25. 

THE AMEnI�AN �EtL TEtErH�NE ��. 
95 MILK ST., BOSTON, MAS�. 

This Company owns the Letters Patelit 
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 responsible1or such 
unlawful use, and all the consequences 
thereof, and liable to suit therefor. 
WA TERS for Drinking, BOiler, and M'f'g Purposes 

Anal)"zed and Reported on by AUSTEN &, WILBER' 
Analytical and Consulting Chemlsts,N ew Brunswick, N.J. ----------------------------------

Address JOHN A . .ROEBLING'S �ONS, Manufactur_ 
erst Trenton. N. J., or 117 Liberty Street, New York. 

\\i heels and Rope for conveying power long distan�es. 
Send for circular. 

The Scientific American. 
THE MOST POPULAR SCIENTIFIC 

IN THE WORLD, 
PAPER 

I-ublll!lhed Weekly, t8.20 B Year; tl.60 Btl[ Menth •• 
Tllis unrivaled periodlCal, now in its fOI"ty-ft lost yellr, 

continues to maintain its high reputation for excel1ence, 
and enjoys tbe largest circulation ever attained by any 
sctentiflc publication. 

Every numbercontains.lxteen large pages, beautifully 
printed, ele!!a1),t1y iIlus�ed; It presents in popUlar 

e,it�.Crlptlve.i:ec'�·of the most novel. inter.llllti1lll", 
an tbportant advances in SCience, "A rts. and Mann.fac
tures. It Shows the progress or the World in respect to 
New Discoveries and Improvements, embracing Mach1n4 
ery, Mecbanical Works, Engineering In \\11 branches, 
Chemistry, lI1etallurgy".Eleotricity, Light, Heat, Archi
tecture, Domestic Economy, Agriculture, Natural Hi� 
tory, etc. It abounds with fresh and interesting subjects 
for discussion, thought. or experim'ent j furnishes hun4 
dreds of usefu1 sug-gestions for busineils. It promotes 
(ndustry, "Progress, Thrift, and Intelligence in every 
community where it circulates. 

Tbe SCIENTll!IC AMERICAN should have a place In 
every Dwelling, Sbop, OffiCe, School, or J.ibrary. Work. 
men, Foremen. Engineers. Superintendents, Directors, 
PreSidents, Officials, Merchants. Farmers, T..eachers, 
Lawyers. Phys1cians, Clergymen, people in every wu1k 
and profession in life, win derive beneflt from a rell1llar 
reading of THill SCIE1\'TIFIC .KMEIHCAN. 

Terms for the United States and Canada, $3.20 a year; 
$1.60 six months. Specimen copies tree. .Remit by 
Postal Order or Check. 

IUUNN & CO., Publishm's, 
361 Broadway, New York. 

T�E 

Scientific American Supplement. 
THE SCIENTIFIO A1\IERICAN SUPPL1�MJl;NT is R sepa

rate and distinct publication from 'rUFf. SCIESTIFIO AM
ERICAN. but is unUorm therewitb in Size, every number 
containing sixteen large pages. THE S(,IK�TIFIC AJ\I'
ERICAN SUPPLltMltNT is publisbed weekly, and includes 
a very wide rang-e of contents. It presents tbe m08t re
cent papers by emjnent writers jn all t,he prinCipal de. 
partments of Science and the Useful Arts, embraCing 
Biology. Geology, Mineralogy, Natural History, Geo

We use the Ellis 
Patent three part 
Journal Box and A. 
solid f o r g e d  ste6J 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 
1-16 to 6 inch thick. 
Weight, 1,400 lb. The 
lowest. priced first. 
class planer In the 

ROWLEY & HERMANCE. Williamsport, Pa. 

SHOEING HORSES.-ABSTRACT OF A 

CHEMISTRY AND VALUATION OF graphy, Arcbreology. Astronomy, Chemistry,Elelltricity. 
Cml.-Bp A. K. Glover .. 'I.'he varie!-ies of coal. Compo- I Light. Heat, Mechanical Engineering, Steam and Rail-
�:n'riined�t�g:::::i:�sAM���l�ns�p����f�:vJJ: way Engineering, �lining, Ship BUilding, Marine En-

paper by Secretary Russell. of the Massachusetts State 
Board of Agriculture, giving somevalullble bints on the 
proper method of shoeing horses. Contained In SClEN· 
TIFIC AMERICAN SUPPLEMll\NT. No. 461. Price 10 cents. 
To be had at tbis office and from aU newsdealers. 

46;J. Price 10 cents. To be had at this office and gineering, Photogrnphy, Techhnology, Manufacturing 
from all newsdealers. lndustr1es, Sanitary Engineering-, Agriculture, Hortt4 

PATENTS. 
MESSRS. MUNN & CO., in conn""tion with the publi· 

cation of· the SCIENTnnc AMERICAN. continue to ex
amine improvementS'. and to RCt as So1icftors uf Patents 
for Inventors. 

' 

in this line of business they have had !fYrt1J 1/IlIlrs' ea:
p ... ienc., and now have unequaled !aciliUes for the prep· 
arRtion of Patent Drawings. SpeCifications, and tbe 
prosecution of Applications for Patents in the United 
States. Canada. and ]'oreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, Copyrigbts 

,for Books. Labels, Reissues, AsSignments, and Reports 
on Infringements of Patents. All business intrusted to 
then.:. is done with speCial care and promptness, on very 

MICRO·CHEMISTRY OF POI N.O N S. 
By Prof. T. G. Wolmley. Including their PhysloloiP<'al, 
f:;
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B100d. A new edition. revised and enlarged, 8vo. cloth. 
with plates. 1885. Price $7.50. Sent, postage prepaid, on 
receipt of price by MUNN & Co., New York. 

BARREL, KEG, 
Hogshead, AND 

STAVE 1IIACHlNF.RY. 
Over 60 varieties manU4 

factured by 

reasonable terms. Chamfering, Howeling, and Orozlng. 
E, & B, HOLMES, 

BUFFALO, N. Y. 
A pamphlet sent free of charge, on application, con· ---------------------

taining full information about Patents and how to pro- TRAINING FOR MECHANICAL ENGIcure them; directions concerning Labe1s, Copyrights, neers.-A paper by Prof. G. I. Alden, treating of the 
DeR igns, Patents. Appeals. Reissues, Infringements, As- �3:r�i��:r�L�e:;;;�;bJ>�t!i\�JIsstoti�e

top:��10�� 
signments, Rejected Cases, Hints on the Sale of Pa- Contatned in SCIENTIFIC AMERICAN SUPPLEMENT, tent., etc. No. 40;J. Price 10 oents. To be had at this office and 

S T E P S T O W A R D  A KI N E T I C  
Theory of Matter.-Opening address o f  Sir William 
&�g:�ygg
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matter in which an the properties of the latter ... ·il be 
seen to be merely I attibutes of motion. With two en' 
gravings. Contained in SCIENTIFIC AMERICAN Sup
PI,EMENT, No. 460. Price 10 cents. To be had at this 
office and from all newsdealers. 

COMETS.-LECTURE BY PROF. R. S. 
Ball. Astronomer Royal for Ireland, at the Montreal 
MeetIng of the British Associat.ion. Contained In 
SCIENTIFJC AMERICAN SUPPLEMENT, No.4 6!,t. Price 
10 cents. To be bad at this omce and from all news
dealers. We also send, j .... o! cha'l'!/" a Synopsis of Foreign P .... , from all newsdeaiers. 

tent Laws, showing the cost and method of securing' ---------------------------------------
patents in all the principal countries of the world. 

l1IUNN & CO., Solicitors oC Patents, 

361 Broadway, New York. 
BRANCH OFFICE.-Corner of F and 7tb Streets. 

W IIBbington, �. C. 

EN"G-XN'E. 
HIKh s"peed. Especially meritorious for Electl'ic Lllrht purposes. The best of its 
class. !Saw Milia with all modern improvements. 'I'.'actlonand t·ortable  EOlrines, . 

F. ... lI/E. D:IIIPT .. 
CA.B Ili'Q. CO., Harr18bll1'J', :fa., V. S. A.. 

© 1885 SCIENTIFIC AMERICAN, INC 

culture, DomestiC Economy. BiDgraphy, MediCine, etc. 
A vast amount of fresh and valuable information per
taining to these and allied subjects is given, the whole 
profusely ill ustra ted with engravings. 

Th. most important ErI{/ine.rlng Works, Mechanisms, 
and Manufactures-at home and abroad are represented 
and described in tbe SUPPLEMEXT. 
Price for the S(,PPLEMENT for the United States and 

Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM
EHICAN and one copy of �be SUPPLEMJ�NT. both ma1!ed 
for one year for $7.00. Address and remit by postal 
order or check, 

ttl U:SN' & Co •• 361 Broa,lway, N. Y., 
Publishers S�IENTIFIC AMEUlCAN. 

'.'u J4'ol 'eilrl1 8 .. bSCl"ibeJ's.-Under the facilities of 
tbe Postal Union. the SCIENTIFIC AMER1CAN is now sent 
by post direct from New York, with regularity, to sub
scribers In Great Britain. India., Australia, and all other 
British colonies j to France. Austria, Belglum, Germany t 
}tussia. and all other European States; Japan. BraziJ, 
111 eXico, and alI" States of Central and South Ameri"a. 
Terms. when sent to foreign countries. Canada excepted, 
$4, gol:l., for ScIENTIFIC AMI"RICAN, one year; $9, gQld. 
for both SCIENTIZIC AMERICAN ani S,'PJ'LEME"T for 
one year. This Includes pcstage, "hich we pay. Remit 
by postal order or draft to or�r of 

MUNN & CO" 361 Broadway, New York. 

PRINTING INKS. 
, DHE .. Scientific American" is_printed with CRAS. 
.1. ENEU JOHNSON Ib CO.'S INK . Tenth ,nd Lom. bard Stl. PhlJa., and 47l1ANe St., opp. l)aape lit., N. l' 
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