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Inside l'uue, eneh iusel'tioll ...... ,..� cents n. line. 
Uach; l'lll(e. erlch intiilel'tioll .... . $1.00 a line. 

(A bout eight words to a line.) 
"A'I{!ravings may head advertisem""ts at the same rate 

per line, by measurerr.-ent, as the letter prest>. Adver
tisements must be received at publicati<m offICe as eat'ly 
a8 T hursday mo�ning to appear in next issue. 

PIPE COVERING. 

It W.'JOHNS' . 
J:AIABoE'S�0611 . 
Roofing, Building Felt, 

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

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

175 Randolph St., Chicago; 170 N. 4th St., Philadelphia. 

ENGINEER'S POCKET BOOK. BY 
Charles II. Haswell, CivR, Marine, Hod Mechanical En-
f�n:re:Ch�i���\t;:�!:a����an���'��:;:�:lrr���i�l. 
:��oOCW' g!::� �::���; ����k�l�:!kMf�;:.S' �e��ii: �rhis valuable work will be sent on receipt of price by MUNN & CO, New York. 

STATIONARY STEAM ENGINES ESPEClALI,Y 
adapted to Electric Lighting Purposes. Treating of the 
�trit�8��:�� �c���� ��flge�ks�t;.rptl���igle�g�e��r� 
Speed and High Speed Engines. By Ro.bert H. Thursto.n A.M., C.E� with many handsomely executed illustrations. 
12mo., clotn, $1.50. Address, MUNN & CO., 361 Broadway, 
New York. 

CONSTRUCTION OF STABLES. - A 
t:;f:�e'1f�r:" ;.rri�'ilg:.��t!rr� 1t.'N���. ����a{::� 
In SCIENTIFIC AMERICAN' SUPPL"MIr."T. No. 463. Price 10 cents. To be had at this omce and from all 
newsdealers. ' 

�:DIE. A.. �A.��J[S. 
.-rovldclI@e.Jr. It (l·n:�k 8t.),Sixminutes'walkWestiromatation. 

Orlli:lna" and Only lIuiillel' of the 

HARRIS - CORLISS ENCINE, 
With Harris Pat. Improvements, from 10 to 1,000 H. P. 
Send for copy Engineer's and Steam User's 

Manual. By .J.W. Hili, M.E. PrlceSI.25. 

MH'RO·CHRMISTRY OF POISONS. 
By Prof. T. G. WOtmle�. Including their PhysiololPcal, 
r:J
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Blood .A new edition, revised and enlarged, 8vo, clotb, with plates. 1885. Price $7.50.' Sent, postage prepaid. on 
receipt Qf price. by. MUNN &< CO., New.York. 

R.AD!ATORS 
FOR STEAM OR HOT WATER HEATING 

SEND FOR DESCRIPTIVE CATALOGUE 7 

�Bl.JN�Oy0 t'V"l,c::...,f'"-..J\..-IF�C"""uRED BY 
A A GRIFFING IRO�ICO 650 Ce'MMUNIPAWAV -.JERSEY CITYN ..J. 

·THE. MANUFACTURE OF CRUCIBLE 
Cast Steel.-A paper read before the Steel and Iron 
�:t�t���n��t�e�lh ��:b�;��as�o��'il'�Jt��n 

o�f 
c��� 

vertlng bar Iron into steel and then melting it In c lay 
pote: to form 1ngots of cast steel. Contained in 8CIE�TIFIC AMEL/.lCAN" SUl'PLEMENT, No. 46". Price· 10 
cents. To be had at this omce and from &11 newsdeHlers. 

PATENTS!. 
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 Inventors. 

In this line of business they have had forty year .. ex
perience, and no.w have unequaled facilities for the prep
aration of Patent Drawings, Specifications, and tbe 
�rosecution of Applic ations for Patents in the United 
States, Canada, and E'oreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats, 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 
reasonable terms. 

A pampblet sent free of 'charge, on application, con
taining full information 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,treeof cool'(/e, a Synopsis of Foreign Pa
tent Laws, showing the cost and method of secnring 
patents in all the principal countries of the world. 

ltIUNN &; CO., Sollcltors 01' Patents, 
361 Broadway, New York. 

BRANCH OFlf'ICE.-Corner of F and 7th streets. 
Wa.sh1nBtcn, D. C. 

1eituflfle �mtrfta •• 

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" Trade Mark" is stamped on every sheet. None 
genuine unless so stamped. P- Send for PrIce List· B." 

JENKINS B ROS., 

71 John Street. N. Y. 79 Kilby Street, Boston. 

BOOJ{ W Af:n:R ENGI,n:. 
Compact, Substantial Econom
ical, and easily managed; guar
anteed to work well and give 
full power claimed. Engine and 
Iloiler complete, including Gov· 
ernor. Pump, etc., at the low 
price of 
3 HO!tSIll POWER. ... .. . '240 00 ,� .. .. ........ 2SG 00 6� U u •••••••• 35500 � "  .. ... .... «000 ar Pnt on cars at, Springlleld, O. 

JAMES LEFFEL & CO .. 
or ltO Libertv �f.�t&rwe�%r<i:�iO, 

TRAINING FOR MECHANWAL ENGI-
neers.-A paper by Prof. G. I. Alden, treating of the ends which engineerin� scbools must aim to secure in 
order to meet tbe grOWing dem 'lnds of the profession. 
Contained in SCIENTIJl'IC AMERICAN SUPPLEMENT, 
No. 46�. Price 10 cents. To be had at this omce and 
from all newsdeaiers. 

�II[) r- B,D'Il'-Lt TIl� AND CLAY RETORT,S ALL SH�S. 
I Jilt,. _ u\ �L". -:=BORGNER & 0 BRIEN.-

23 '-!' ST. ABOVE RACE. PHLLADELPHIA 

THE GENERAL PROGRESS OF CHEM-
Istry.-Opening address by Prof. H. E .. Roscoe, Presi
dent of Section B, Chemical SCience, of British Associa
tion, Montreal. A very interel'ltmg review of the 
subject. Contained tn SCIENTIFIC AMERIOAN SUPPLE. MENT, No.461. Price 10 cents. To be had at thisomce 
and from all newsdealers. 

"VULCAN" 
Cushioned Hammer. 
Steel Helve, Rubber Cushions, 

TBUESQUARE. ELASTIC BLOW 
Full Line of Sizes. 

W. P. nUNCAN & CO., 
Bellefonte, PRo, U. S. A. 

SWIMMING.-DESCRIPTION OF THE 
�rtt���ll�f

st�er{i)��g a:d��!'ag i�mlc}?I:�IFi:b r:���! CAN SUPPLEMENT, No. 462. Price 10 cents. To be had at this omce and from all newsdealers. 

ALLEA L£"j CASTINGS FF\�M SPECIAL ERNS 
� ,�-= -

B
AND FINl GRAY IflON ALSO STEEL 

- I y, fiNE T'NNING JAP- PA1T "\. c 

OMP$OEVl N '" CO () ""SHINC ANNIN'" '""� . TH LEHIGH AVE & AMERICAN 5T PHllA ,_' "D -

STEAM ENGINES. 
Horizontal and Vertical. 

D"ell ll" i nll" Machine.·y, 
Floul'. Powder, Slate anll 

'!'�!�i�� Flint il'lilIMachinery, Tu.·. 
� bine WaleI' Wheels. 

York Mig 00., York, Pa., U. S. A. 

A NEW WATER BELL.-DESCRIP
�ylt �te

a 
w�� �s���� �:o�r�d����fe� l�r�:l::rt!�t ��� 

one engraving. Contained in SCIENTIFIC AMERICAN SUPPLEMENT, No.. 4�6. PrIce 10 cents. To be had at 
this omce and from all newsdealers 

SEBASTIAN, MAY & CO.'s. 
IMPROVED $60 

Scrt'w CulLing Lathe. 
Desigued for actual work; no 

toy. Lathes for wood or metal. 
Dilll Presses ... Chncks, Drill., 
lJogs, and machinists' and ama
teurs' ontfits. Lathes on trial. 
, Catalognes mailed on applica
OIItion. 

1Ii".!9j�liiiiiilS 16 �C�c�.�.�a �i:1 i�I�{o� e t ,  

STEAM ENGINE.-THE CADET EN-
gineer; or Steam for the Student. By JOHN H. �ONG 

Chief Eng-ineer, U. S. Navy, and R. H. BUEL, Asslstant 

��e�n:t:;'NVi :. 
C��v� �':o�d��Y, �Ot.cb���: $2.25. Ad-

Send for onr special book catalogue, to be had on ap
plication. 

Address JOHN A .  ROEBLING'S EONS. Manutactur. 
er�vti::�t��d lot; ��/����r;;tltc S;Ji-�t,: ��; Jl�:nces. 
Send for circular. . 

THE BUILDERS OF ALL DESCRIPTION OF 

PO,SEY If, JONES CO. 
Wtlwinll"toll, Del aware. MA�Klln Y U&EDBY MAIUFA�TURER& �r PAPER. 

THE AMEru�ANBELL TELUH�NE ��. 
95 MILK ST., BOSTON, MASs.. 

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

The transmission of Speech byallknown. 
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. 

They combine the brass seat and rubber 
disks. We guarantee them to weigh more 
than any others In the market. 

Samples sent ·..,rtrial. 

JlOLUND & THOMPSON, Manufacturers 
217 RIVER ST., TROY, N. Y. 

THERAPEUTICAL EFFECT OF THE 
Internal Administration of Hot Water In the Treat
ment of Nervous nlseases.-By Ambrose L. Ranney, 
M.D. Rules' for administration. The effects of the 
treatment. Theory of the action of hot water. Points 
In Its favor. Conclusions. Contained in SCIENTIFIC AMERICAN SUPPLE>IENT, No. 46a. Price 10 cents. To 
be had at this omce and from all newsdealers. 

WILLIAMSPORT 
Pony or Panel. Plan
er. For general use In Door Shops, B= 
and Furniture Man
ufactories. For plan-
�ar��x t'tl}�i:d 
Furniture work, it 
has no equal 

We use the Ellis 
Pat"nt three part 
Journal Box and ., solid f o r ge" stebi 
head. Two pressure 
bars. Has s t r o n g  
feed. Will plane from 1-16 to 6 inch thick. 
Welght,I,400lb. The 
lowest priced first. 
class planer In the & HERMANCE. Williamsport. Pa. 

THE RAILWAY BUILDER. A HAND
bo.o.k for Estimating the Pro.bable cost of American A NEW WATER FIL':FER.-DESCRIP
RailwRY Constructio.n and Equipment. By WlIIiam J. tion, with illustrations. of a very perfect water filter, 
Nicolls, Civil Engineer. Illustrated. In one volume. recently devised by Mr. Chamberland, of Pa�teur's 
full bound, Po.cket-book form. Price *2 .. This Is an In- Laboratory. C(mtained in SCIENTIFIC ���:�,:t"atSi?;; �1'1���d�.:':' �:.:ag��r.- men. Address MUNN & CO., I �Mi,��a'f�o"m �\\C:;e:'��:I:...cents. 

:I: D:m E lSr a,. :I: N :m . 
Hllrh s'peed. Especially meritorious for Electric Light purposes. The bll>st of·its 
class. �aw 1U1I1. with all modern improvements. 'l'ractlon and Portable Endne ... 

:Jr. ... as. D:IIIPT.. . 

CAB .FQ. CO., Harrisburg, l'a., U. S. A. 
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The Latest Improvement 

TRACTION ENGINES 
sn �:�R:rIyE.!'t;N�� %J'ire }��l?;i;� �h�����iCt\l��:,'d� 
all other rJ.1raction Engines in pulling and steering througb 
mud holes, 88Jld, or any soft oru neven ground, Or on any road. Is tbe result accumul a ted from a third of a 
century of study and practical experience in the manu
facture of 
Portable, Agricultural, & Stationary steam Engines. 
Wi th determined policy to build only the BEST MACHIN· ERY from the BEST MATERIALS, and in t.he BEST MANNER OF CONSTRUCTION, and with continued im. 
�i�:fie:�;sofa;�rt.��g:gi��:i��Yi���T o�T�:s�����a cafn��aifi����e�ur STANDARD ENGINES we now offer 
the first ROAD ENGINE which has the Tr action Power 
��;!l��i.rd '::il:�gi';.�t�r!e':f��e�llC� wY::el

f�:;�e��7t� 
ently, the forward axle is under full control of the steer. 
inB::J'J:;�t::catalo.gUe will be sent on applicatlon. 

WOOD, TABE R de. MORSE, 
Eaton, Madison Co., N. Y. 

ERICSSON'S 
NEW CALORIC 

PUMPING ENGINE, 
FOR . 

Dwel1in�s &; Conntry Seats 
���\! Xl::gfu��� s��i 
Delamater Iron Works, 

C. H. Delamater & Co., Proprietors, 
16 Cortlanllt Street, 

NewVork, U.S.A., 
An d 40 Dearborn St •• 

Uhica"o� IH. 

. The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
.rublli'1Ietl Week1,.-, t8.20" Yenr; tlIl.60 Six Ment]I •• 

This unrivaled periodical, now In its forty.first year, 
continues to mailltain its higb reputation for excelJence, 
and enjoys the largest circulation ever attained by any 
scientific publication. 

Every number contains .ixteen large pages, beautifully 
printed, elegantly Illustrated; It presents in popular 
style a descriptiverect)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 MachIn. 
ery, Mechanical Works, Engineering In a]] branches, 
Chemistry, Metanurgy. ElectriCity, Light, Heat, Archl. 
tecture, Domestic Economy,. Agriculture, Natural His
tory, etc. It abounds with fresh and interesting subjects 
for discU88ion, thougbt� or experiment; furnishes hun
dreds of useful sUl<gesUuns for buslne.s. It Jll'omotes 
Industry, Progress. Thrift, and Intelligence In every 
community where it circulates. 

The SCIENTIFIC AMERICAN should bave a place tn 
every Dwelltng. Shop, Office, S�hool, orT,ibrary. Work
men, Foremen, Engineers. Superintende:nts, Directors. 
PreSidents, Officials, Mercbants, Farmers, Teachers, 
Lawyersi Pbys1ciaDS, Clergymen, people in every wnlk 
and profession in Ufe, will derive benefit from a reJl1l1ar 
reading of TRIO SCIE"TIFIC AMERICAN. 

Terms for tbe United States and Canada, $S.20a year; 
$1.00 six months. Specimen copies free. Remit by 
Postal Order or Check. 

IlIUN N & CO., Pub li.hers, 
361 nroallway, New Yol'l,. 

'Z'�:m 

Scientific American Supplement. 
THE SCIENTIFIC AMERICAN SUPPLEMENT is a sepa

rate and distinct publication from 'rHI� SCIll:NTIFIO AM.
ERICAN. but is uniform therewith in size, every number 
containing sixteen ]arge pages. Tn]!; SCIlCNTIFIC Al\oI
ERICAN SUPPLICMICNT is publisbed weekly, and inc]udes 
a very wide range of contents. It presents the most re
cent papers by eminent writers in all the prinCipal de
partments of Science and the Usefnl Arts, embracing 
Biology. Geology, Mineralogy, Natural History, Geo
graphy, A rchreology. Aetronomy, Chemistry, Electricity, 
Light. Heat, Mechanical Engineering, Steam and Rail· 
way Engineering, Mining, Ship Building, Marine En
gineering. Photogruphy, Techhnology, Manufactnring 
Ind ustrles, Sanitary Engineering, Agricnlture. Hortl
cu1tul'e, Domest1c Economy, Biography, MediCine, etc. 
A vast amount of fresh and valuable information per
.taining to these and allied snbjects is given, the whole 
profusely illustrated with engravings. 

The most important En(Jineering Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and descriJ>ed in the SUPPLEMENT. 

Price for the SUPPI,EMENT for the United States and 
Canada. $5.00 a year. or one copy of the SCIENTIFIC AM. 
ERICAN and one copy of the SUPPLEM"NT. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

IUUNN & Co •• 361 Broadway, N. Y., 
Publishers SCIENTIFIC AMEHICAN. 

'J'o Jf'o."ehrn !SlIbscl'ibers.-Under the facilities of 
the Postal Union. the SCIENTIFIC AMI�RICAN is now sent 
by post direct from New York, with regularity, to sub
""ribers in Great Britain. India, Australia, and all other 
Bri�ish co]onies; to France, Austria, BelglulD, Germany t 

Russia, and all other European States; Japan. Brazil, 
Mexico, and all States of Central and South AmerlpA. 
Terms, when sent to foreign countries, Canada excepted, 
$ 4,gol:l, fo.�'sCIENTIFIC AM1<RICAN, one year; $9, gold. 
for both ScIENTIFIC AMERICAN an� SUPPLEMENT for 
one year. This includes pcstage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS. 'rHE .. Scientific American" Is printed with CRAS· ENEUJOHNSON & CO.'S INK. TenthaudLom 
bard ste. Phil a., and 47 Rose St., 0pp. Duane St., N. Y. 
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