
Inside Pua-e, eae .. insertion • •• I!) �Plll8 a line. 
Back Pall'e. e ach in.CI·tion - - - 1.00 a line. 

(Ab(lut eight words to a line.) 
Mi!Jravinus may head advertisements at the sarnR rats per line, by meamrerr.dlt, as the letter presh. Adver· 

liBements must be received at publication Office as ea,'ly 
as Thursday morning to tcppear in next isme. 
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597 WASHINGTON ST., BOSTON 12 WARREN ST.,} BRANCH HOUSES {119 MICHIGAN AVE., 

• NEW YORK . --- • CHICAGO. 

AU"'l'RALIA. Bona fide American l'danufacturers 
wishing to be represented in these colonies please com-
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Melbourne. 

per cent more power than 
engines warra.nted. An sizes and styles. 
power. sen'iJ�O\¥�iC1-':t�'1..c�tal.fr�.t�i-.! 
P. O. Box I:J07. Elmira, N. Y. 
Or our General Sales Office, 83Llberty St. &149 B'way,N.Y. 
---_ ........... _------------

BlY.JOHNS Atillf � 

PACKINC. 
Our improved ela1!tic Asbestos Piston Rod Packing 18 

made from the best quality of pure A sbestos fiber, and 
is the most perfect, compact, and durable Packing ever 
produced for locomotive, marine, and other engines. 
Asbe�tos Wiele l'ackin2', 

Asbe stos Mill Bo ard anti iilheathin2', 
Asbe",to s Ga sketM and Ring s ,  

A sbe.tos anti Rubbel' '1'ape and Cloth. 

Asbestos Boiler Coverings. 
Our Asbestos Cement l<'eltinll' Is the most elfective and I 

durable Non-conductin� coverIng for Steam Pipes, Boil- I 
ers, Stills, and other Steam-Heated Surfaces. 
Asbestos Hot Blast Cemen t Felting, 

Asbestos Air ChRlnbel' COVel'inlf, A 8 be���!s�io
c
8
o�:t�iH.ea1:

nW!��n Felt. 

ASBESTOS ROOFINC. 
Asbestos Building Felt. 

Asbestos Cloths, Cord, Twine, Yarn, and Sewing 
Twine, Asbestos Gasket and Retort Cements, etc. 

LIQUID PAINTS, AND I'URE COLORS. 
DESCRIPTIVE PRICE LIST AND SAMPLES FREE. 

H. W. JOHNS M'F'C CO., 
Sole Manufacturers, 

8'1 Maiden I .. aue, New York. 
175 Randolph St., Chicago. 170 N. 4th St., Philadelphia. 

Billiter House, London. 

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. J']r Send for Price List .. B." 

JENKINS BROS., 
'1 John Street. N. Y. '9 Ki lby Street, Uos ton. 

------_ . __ ._-_ ... -

The" MONITOR." I Be1t�g�I�d;:f.l'�er 
A NEW I.IFTINGAND 1'1101'11- Greatest nange 

J.IFTIN(� INJEC'J'U1t. ��\Ob����id'u�8�� Sudden Changes of 
SteRlll Pressure. 

[APRIL I I, r885 --
I THE HARDEN STAR HAND GRENADE 

FIRE EXTINGUISHER 
Puts Out Fire Instantly. 

See editorial Df,tice i n SCI II; NTIFIC AMERI­
CAN of N ovember 2�d,·1884. 
Send for circulars. Address 
Harden Hand Grenade Fire Extinguisher CO., 

205 Wabash Ave., Chicago. 
10 �i��s�

tBr����y,
O�ew York. 

STEAM ENOINES. 
Horizontal and Vertical. 

Buffin"s Automa'tic Vacuum 
Pump. Powder, Slate, and 
Flin t Illill IUachiuel'y, Tur. 
bine Water Wheela. 

Alwo·PUltmt 
.EJECTORS YORK M'F'G. CO., York, Pa., y. S. A. 

OR 
Water Elevators. 

For Conveying 
Water and LiquId. 
Pntl"lIt 'Hlerlilt J�II­

brl(,lltorM, ete. 
NATHAN MANUFACTURINC COMPANY, SoDd Ib.catalogu.. 92'" 94 Liberty St., New York. 

SPEAKING TELEPHONES. 
THE AllmRI()AN nEI.l. 'J'Io:I.I�PHONI� tODIPANY, 

W. H. FOHBES, W. R. DRIVI�Rt TBICO. N. VAIL, 

HOW TO PREPARE LANTERN 8LIDES. 
-Formula for an unwashed collodio-bromide emulsion 
with free bromide, with full directions for use in making 
p ates for lantern slides. Contained in SCIEXTIFIC 
A.Jj<;RICAN S[·PPL>:MENT. No. 444. Price 10 cents. 
To be had at this office and·from all newsdealers. 

BARREL, KEG, 
Hogshead; 

AND 
Stave Machinery. 

President. 'l'reaswrer. Gen. Ma'lW!}er. 
Over 50 varieties man u­

factured by 

E, & :s. HOLMES, ROO F'I N C Alexander Graham Hell's patent Qf March 7, 1876, 
owned by this company, covers every form of apparatus. 

• including Microphones or Carbon Telephones, in which 
the voice of the speaker causes electric undUlations 

FOTsteep or fiat roofs. AppJied by ordinary workmen ,Ft��:ifr����e
gfltgn'fa�-::�li��l���������d

ar��� ����1���: Fan and Stave Jointer. nUFFALO� N. Y. 
at one-tliird the cost of tin. Circulars and sRm�es free. I The Commissioner of Patents and the U.S.CircuitCourt RELATIONS OF THE SOIL TO HEALTH. Agents wanted. T. NEW,;32 John Street, New ork. ,have decided this to be the true meanin� of his claim; -By Geo. H. Rohe, M.D. The soil. Ground air. ----- .-.---�" I ��rtVo�i��Klo����iE:��n� t���p::t�J�i:��:�din ���}1�: Ground water.. Diseases spread .. by soil . impurities. 
MACHINES FOR PRODUCING COLD junctions and final decrees bave been obtained on them. I Dlseasses of amm!,ls dueto,lmp\lrltles o.f SOl!. I reven-

This company also owns and controls all the other I bve remedY-drall�age� Contrun ed I� �CI1�NTIFIC Air.-A paper read by Mr.T. B .Lightfoot, before the telephonic Inventions of Bell Edison Berliner Gray' AMERIOAN SUl'PLI',MENT, No. 444. PncelOcents. To 
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vised for prodUCing cold air: and including the theory, 'fe�:��g���

e
f��

t
f'��;�i: j?i���b1��,

o
a
n
n�PS���:f�yr;'iems VV DIX. A.... :EI..A.�:a..IS,. c

r
���d

ul���' o�n:pt:�c
t�

aio;V�fi!�m�f :r���:.
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2'i"pe:r Its authorized licensees. are infringements, and the HARRIS· CORLISS E NeINE, 

hour. Contained In ScmNTIFw AM1ORICA" S[,Pl'LE. makers. sellers. and users will be proceeded against With Harris Pat. Improvements, from 10 to 1,000 H. P. 
MICNT, No. �74. Price 10 cents. To be had at this Information furnished upon application. 
office and from all newsdealers. At��!�
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The Scientific American. 
THE MOST POPULAR SCIENTIFIC PAPER 

IN THE WORLD. 
:PubHll'lled Weekly, '8.20 a Year; '1.60 SIx Mentha. 

WILL LIFT WATER 25 FEET. SEND FOR DESCRIPTIVE CIRCULAR. I ZINC TO PREVENT BOILER INCRUS· 
OFFICES AND WAREROOMS: tatlon.-A paper byG. Swinburnklng, discussing tbe re-

This unrivaled periodwal, now in its forty-fir st yenr, 
continues to maintain its high reputation for excellence, 
and enjoys the largest circulation ever attained by lIny 
scientific publication. 

I suIts of the labors of a committee appointed to inquire Philada,12th & Thompson StS' 1 New York, 109 Liberty Into the causes of decay in the boilers of British naval Hoston. 61 Oliver St. Street. ships. and to propose measures for obviating them. Augusta, Ga., 1026 Fenwick st. Denver. Col., 438 Blake I Contained in ::"-(I[':-';:CIl!'lC AMERICAN SUP1'LEME:\T
d. S��a'irt����co, Cal, � Callfor- c�t;::�:IJl .. 204 LakeSt. li�;tfItne��a"e"algr;:nts. To be had at thIs office an Every number contains sixteen large pages, beautifully 

printed, elegantly illustrated; it presents in popu ar 
style a descriptive record of the most noveL intere�ting, 
and important advances in Science, Arts, and :\Ianllfac­
tures. It shows the progress of the World in respect to 
New Discoveries and Improvements, embracing Machin­
ery. M'flchanlcal Works, Engineering in all branches, 
Chemistry, Metallurgy. ElectriCity, Light. Heat, Archi_ 

THE .BUILDERS OF ALL DESCRIPTION OF 

Wilmington, Delaware. MA�HINEn y �E� �y MANUr A�TURER� �r PAPER. PUSEY &, JONES CO. 
--------c-- ----------------- . tecture, Domestic Economy, Agriculture, Natural His-

EVERY USER OF M!tHINERY 
SHOULD LEARN 

How to Use Loose Pulleys, 
Useful information on this subject 

1s given in our" Catalogue No.55." 
tient free to any address. 

V AN DCZEN & TIFT, CinCinnati, O. 

WATERPROOFING PAPER AND VEGE. tory, etc. It abounds with fresh and interestir.g subjects 
table Tissues.-A valuable paper by C. R. A. WrIght, for discussion, thought, or experiment; furnishes hun_ F.k.�_t discU8singtheuse of cupro-ammonium solutions dreds of useful suggestions for busine8-s. It promotes as an application to paper and V61.etablc tissues in order 
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Indmtry, Progress, Thrift, and IJ,ltelligence in every 
SCJ ICN1'IFIC AMEHICAN SUPPLEl\U;NT, No. 4LJ-4. Price community wh�re it circulates. . 10 cents. '1'0 be had at this office and from aU news- The SCIENTUIC AMI<;RIC_<\.N should have a place ill i dealers. every Dwelling. Shop, Office, Schoo� or Library. Work-! men, Foremen, Engineers. Superintendents, DirectorEt, 

Presidents, Officials, �1 erchants, Farmers, Teachers, 
I Lawyers. Physfcians, Clergymen, people in every wHlk 
and profession in life, will derive benefit from a re2'Ular 
reading of THII� SCIEXTIFIC AJ\IEltICAN. 

I Terms fortbe United States and Canada, $3.20 a year; 
$1.60 six months. Specimen copies free. Remit by 

Address JUR]\; .A. ROEBLING'S SONS Manufactur- Postal Order or Check. . 
ers, Trenton, N. J . . Or 117 Liberty Street, New York. 11IUNN & CO., PubhHhers, 

II heels and Rope tor conveying power long distances. , 361 Broadwny, New Yorl .. Sendior circula& 

A SHOE WILL NOT PINCH.- 'Z':H::E 
By Benjamin Lee. M.D. A study of the hygiene of the' SCI'entl'fl'c Arne 'can S pplerne t feet, pOinting out bow a shoe should be made in order i' n u n , to conform to the true shape of the foot. Illustrated i 
with 8 dia�ramn. Contained in SCII£NTIFIO AMERICAN THE SCIENTIFIC AJ\IRRJOAN SUPPLEM�NT is a seps,... ���iifc��r i::gin4jf�e���c:afgr�:

nts. To be had at ! rate and distinct publication from 'fHl'; ScrC"TIFIC AM-

* ROP FDRGIN . "� ·g�.:J/he�· 
BILLINGS IX SPENCER Co. 4.'t /<'olARTF'ORO CONN. 0 

, JeRI(' A:\,. but is unaorm therewitb in size, every number 

I 
containing sixteen large pages. THIG SCIKNTIFIC AJ\I­
ERlCAN SUPPLIGMENT is published weekly, and includes 

I a very wide ran�e of contents. It presents the most re­
.cent papers by eminent writers in all the principal de-
partments of Science and the Useful Arts, embraCing 
Biology, Geology, Mineralogy, Natural History, Geo­
graphy. A rchreology. Astronomy. Chenlistry. ElectriCity, 
Light. Heat, ;\1 echanical Engineering. Steam and Rail­
way Engineering, Mining. S�ii,) Building, �1arine En­
gineering. PhotogrHphy, Techhnology, Manufacturing 

PATENTS • APPARATUS FOR ELECTRICAL MEAS 

Industr1es. Sanitary Engineering. Agriculture. Horti­
culture, DomestIC Economy, Biography, .M edicine, etc. 
A vast amount of fresh and valuable information per­
taining to these and allied subjects is given, the whole 
profusely illust.rated with engravings • 

The most impc.rtant EnrJineering Works, :'IfechanisIDs, 
and Manufactures at home and abroad are represented 
and described in the SUPPLEMEXT. 

MESSRS. MUNN & CO" in connection with the pub. 
lication of t.oe ::--CIENTIFIC AMI',RICAN. continue to ex· 
amine Improvements, and to act as Solicitors of Patents 
for Invenlors. 

In this line of business they !Jave hadfortll years' 
experience, and now have unequaled facilities for 
the preparation of Patent Drawings, Specifications, and 
'he prosecntiou of Applications for Patents in the 
enited Rtates, Canada, and Foreign Countries. Messrs. 
Mlllln & ('0. also attend to the preparation of Caveats, 
Copyrights fOf Books. Labels, Reissues, Assignments, 
and Reports on Infringements of Patents. AJI business 
intrusted to them is done with special care �nd prompt· 
ness, on very reasonable terms. 

A pamphlet sent free of Charge, on application, con· 
taining full mformation about Patents and how to pro­
cnre them; directious concerning I..abeis, Copyrights, I' Designs, Patents, Appeals, Reissues, Infringements, As· 
signments, Rejected Cases, Hints on the Sale of Pa­
tents, etc. 

We ai80 send. f1'l!£ Of charoe, a SYnOpsis of Foreign 
Patent Laws, showing the cost and method of securing 
patents in all the prinCipal coantries of the world. 

MUNN k CO.LSoJieUOl'S ot' Paients, 
301 Broadway, :New York. 

BRANCH OFFIC.E.-Corner of F and 7th Streets, 
WaehiDgiclI,D. C. 

PIPE 

Fireproof Non-conducting Coverings for Steam Pipes, 
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Fiber, Iflillboard Packing. nlld CeJneur. 
CHALMERS-SPENCE CO. 419-4�1 Eill'h," /!St .. New York. 

EI E),['" IQlD)I'tt'lIJeTllEAND CLAY RETORTS ALL SH"P [So If jl\1b. blIIf\�r:\, ::::SORGNER& O'BRIEN.� 2J !!..E ST. A90VE RACE. PHILADELPHIA 
8(UlKWAL1'lm E:\'GI:n:. 

Compact. Substantial Econom­
ical, and easily managed: guar­
anteed to work well and give 
full power claimed. Engine and 
Boiler complete. including Gov­
ernor. Pump, etc.. at the low 
F
r
ii�'o�s l<l PO WER. , "" . $240 00 iii " .. . .  ...... 280 00 

Price for the SI'PPLJOMENT for the United States and 
Canada. $5.00 a year, or one copy of the SCIENTIFIC AM­
EHICAN and one copy of the SUPPLICMK1\'T. both mailed 
for one year for $7.00. Address and remit by postal 
order or check, 

MUl'iN & Co .. 361 Broadw ay. N. Y., 
Publishers SCIENTIFIC AMEHICAN. 

'1'0 J4'o1�iU'1I l"'\ub�eJ"i·bel's.-Under the facilities of 
the Postal Union. the SCIENTU'l(' AMJI:RICAN is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain. Indiu .• Australia, and all other 
British colonies; to France, Austria, Belgium. Germany, 
Russia, and all other European States; Japan, HraziJ. 
Mexico, and all States of Central and South America. 
Terms, when sent to foreign countries, Canada excepted, 
$4, gol;!, for SC IENTIFIC AMI';RleAN, one year; $9, gold. 
for both ScIENTIFIC AMERICAN and SI'PI'LE'''','£ for 
one year. This Includes postage, which we pay. Remit 
by postal order or draft to order of 

MUNN & CO., 361 Broadway, New York. 

6\9 :: :: :::'::::fl8illl j:PRINTING INKS � Put on cars at Sprin!!,lIeld 0 
. .  

• 
JAMES LEFFEL & co.,' . 'rHE" SCientifie American" is printed with ClIAS. 

Springfield. OhiO, ENEU JOHNSON & CO.'S INK. Tenth and Lom. 
or 110 Liberty st .. New YorK. �Ilfd Ste. Philll� and 47 ROI!e St .• opp. Dnaue St., N. Y 
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