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ment, as the letter press. Advertisements must be 
received at pubhcation office as early as Thursday morn­
ing to appear in next is)!' ue. THE CUTTA PERCHA and RUBBER MFC. CO., 

This Company owns the Letters Patent 
granted to Alexander Graham Bell, March 
7th, 1876, No'. 174,465, and January 30th, 
1877, No. 18 6,787. FOR SALE. 

State, County, and Territorial Rights in The Family 
Emergency Medicine Chest; or will be given to reliable 
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College of Physicians an'b�lrJAna(), ILL, 
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lSTC>TICE! 
The undersigned wishes tu take one or more Partners 
with Capital, to patent and introduce several valuable 
lnventioJ1� fl?� W (JtVN,i1�������tle��1�:L�ides Parish, La. 

Barnes' Foot-Power l!Iacllioery. 
i. 'IJmplete outtits for Actual'Vorksnop 
llusine�s, Head what a cU6tomer says: 

•. ('iJn�iclering its capacity and the ac­
(·tll'at.t'Ilt·�� of yOl1r :Ko. 4 Lathe, I do 
nut see lHJ\Y it C"ll be P!'!Hlue(;'d at such 
low cost. 1'lIe velocipede fuot-power 
i:-:. �imply elegant. I can turn steadily 
f"r a ,yj,{,le day and at night feel as; 
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Price List Free, 'V.F.&:,)OHX BARN"ES 
('0. Addi'('''�ljljt.l)Jam St.. ROckford.l_�.

1 
IC E-HOeS E AND REFRIGERATOR. 
Directions and Dimensions lor construction, with one 
illustration of coIn house for preserving fruit from 
season tn :'lea�on. The ail' i., kept dry and pure through­
out rhe Y�Hr at a temperatu.w of fr(jnt 3i to atr. Con ... 
tained in �('lE�TIFrc.A \1 ERfC.';':\" SCPPLt.:JIEST ,t.,'o. l16. 
Price 10 cents. To be had at this ollie!; and of aU new ... 
Ilealers. 

C L O U D S, T H E IR 
Heights.-An interesting accountof an important series 
of measurements and observations upon the heights and 
measurements of clouds made at Upsal by Eltholm and 
Hagstran.-The forms of eh)u('s. Apparatus for meas­
uring the heigbts of clouds. Results of measurements. 
With 5 figures. Contained in SCIENTIFIC AMERICAN 
S{TPPLI'�MENT No. 0")31 c Price 10 cents. To be had at 
this office and from all newsdealers. 

INTERNATIONAL INSTITUTE FOR Liquefl�d Qarb,?p.ic <!as. 
0, BltL�r.F.R, Si" Broadw�" New York. 

THE COPYING PAD_-HOWTO MAKE 
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letter to the pad j how to take off copies of the letter. 
Contained in SCIE�'rrFlc A:\lERICAN SUPPI,El'IIENT, No. 43�. Price 10 cents. For sale at this office and by all ! 
newsdealers in all parts of the country. 
�------..... 

ARTESIAN 
Wells, Oil and Gas Wells, drilled , by contract to any depth, from 5(J 

I
' 

ta 3000 feet. We also manufacture 
��U��r c����i�fni��:t 
able Hone Power and Mounted 
Steam Drilling Machines for 100 to ' 
600 ft. Send 6 cents for illustrated 
catalogue. 
Pierce WellEx cavatorCo. 

N�wYork, -----------------,--------
CAPILI,ARY TUBES, SPONTANEOUS 
Motion in.-A paper by C. DechHrme upon the applica­
tion of electricity to the study of the spontaneous as­
censional motion of liquids in capi1l:iry tubes-the 
q�estion being studied from a dynamic standpoin t. 
With 10 engravings of apparatus and c1etaiJs. Contain­
ed iJ SCIE:\TIFIC A.l'IIERIC_<\'N SUPPLI<;MENT, No. 538. 
Price 10 cents. 'ro be had at this offi'Je and from all 
newsdealers. 

'-, -;'J1�1IGHT &SLACK BARR£lMACH IN£oy 
I 'ii \ """iJ I _'\' .. n.:JASPECIALTY� 11 �\�;;; JOHN GREENWOOD &teo. ,,, ROCHEstER N,Y. 

JAPANESE HOUSE BUILDING. - BY 
Prof. E. S. -:\Icrse. An intere!'lting description of the 
il�n�����i���.
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bracing the timbers. and of putting on the tiles. With 
12 illustrations, Contained in SCIENTTFIC AMERICAN 
SUPPLEME;o;T. No, ;;43. I'rice 10 cents. To be had at 
this office and from all newsdealers. 

PATENTS. 

New York, ,-,.l1"""'U, San Fl'ancisco, Tot'onto. 

H. W. JOHNS' 
TARSABQ�S�ORSll-

CORDED SHEATHING. 
A Fire-Proof Non-Con4uctlng Coverillg for 

HEA.ER AND STEAM PIPES 
IN CELLARS, ETC. 

H. W. JOHNS' 
rAS>BorS�ORSl(' 

STOVE & FURNACE CEMENT. 
A fire and acid proof material for cementing 

and repaIring Join ts in Heaters, Fur· 
naces, btoves, Ranges, etc. 

FREPABED READY FOR USE. 

The transmission of Speech by all known 
forms of Electric Speakin g 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 tht'refor. 

PULLEl'Y'S. 
R W, JOHNS MANUFACTURING COMPANY, 

87 MAIDEN LANE, NEW YORK. 
-CHICAca.-o-PHILADELPHIA,-o-LONDON.-

Order from our "Special List," 
THE JOHN T. NOYE MFG. CO., 

ES"u"FF-",,"L<>, N. y, 

Machine Knives, .. �-'- . � Established 1837. .. � __ 

SOLE JlIANUF ACTURERS OF L. & I. J. WHITE, __ " _ -

H, W . .JOHNS' ASBESTOS LIQUID PAINTS, ASBESTOS ROOFING. STEAM PIPE AND BOlLER 
COVERINGB. STEAM PACKING FIRE & WATER PROOF SHEATIIpm, 

BUFFALO. N. Y. 
Planing, :\1(]uldin:.r, Shinglp and • • • " • 

: �����, ii8�li2gs \����t:;·f;J�
l
i�J��utters. Other Machine PLASTIC STOVE-LINING. ETC. 

fGijPAMPHLET ON' STEAM·SAVING AND FIRE-PROOF MATERIALS." FREE BY MAlL . 
Cutters to Pattern. Moulding-Cutters can be ordered by 
number from ('nivt!r�HI :\loulding Book. 

PHOSPHATE MINES OF CANADA.-
By B eau Mont.-An interesting paper describing the 
various mines of apatite OJ' , . phosphate" of Canada.-
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their products. Contained in SCIEXTIFIC AMEHICAN 
SUPPLE}IENT,No .• '};J,1'. Price 10 cents. To be had at 
this office and from all newsdealers. 

PATJo:NT 
JACKET KETTLES, 

Plain or Porcelain lAned. Tested to 100 lb !i 
pressure. Send for J.J18t�. · ..­

HAND, BURR 
& 

CO., 
614 and 616 Market "t., Philadelphia. Pa. 

ESTABLISHED HALF A CENTURY. 

UARVIN'S JI. F"I RE &BURGlAR 

SAFE:S 
ItAVE MA:JE�;r.fp�avEMEN1S 
80T rOUND IN - rIILAK£S OTHER "': THATvJiLLWELL REPAY AN 
INVESTIGATION 
aY,TIt0sEo��12E TO SECURE: 
THE 8ESTSAF£ 

.MARVIN SAFE CO. 
NEW YORK. PHIL.ADELPHIA. 

LONDON. ENCLAND. 

HOW TO GRAFT.-A VALUABLE PA­
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m aV��n!tin,;;�ri�N� 
gratting, bear I:'!" mouth grafring. wired gruftinf], side 
grafting. whip grafting, !4lJddl(l- graftio/l, tongue 
grafting. split grufting, erown g-rHftilJg. ct;·afting-wax. 
Waxed cloth. With 11 figures. Cuntained iD SCIENTI. 
FIC AMEHICAN SGPPLEM·E�T No. �'i4U. PrIce 10 cents. 
To be had at this office and trom all newsdealers. 

THE BEST STEAM PUMP. 

EPPS , S 
CRATEFUL-COMFORTINC. 

COCOA 
OF THIll' 

JdtUfifit !tutdcau 
FOR 11S1S'1. 

TIle Dlost Popnlar Scientific Paper in the World. 
Only $3.00 a Year, includinl< l'ostage. Weeldy, 

;i2 NUlllbt'r!!l a Yenl·. 
Thi� wide1y circulated and splendidly il1ustrated 

The STATUE of LIBERTY. NEW YORK. paper is publisled weekly. Every number contains six­
�r��t��e�; �o:� j�8r�������at�\

e J�r�:�[���s
t1;li��� teen pages of useful information and a large number of 

New York Harbor, fully deSCrIbed. 'rhe history of itt" original engravings of new inventions Hnd discoveries. 
inception, how the work was. carried out. chronology ot! representing Engineering Works. Steam l\1Hchinery 
the operatlunl'l aDd full engineermg a:r.d pupulm det-ails I N I "  NIt" MI' 1I.J f' t as to eonstruction. mode of erection, size, thicknes� of ew n,entlOns, ove les In ec lanlCs," Bnu dC ures, 
metal, etc. Fully illustrated by drawings, showing the t Chemistry, Blectricity Telegraphy. Pbotograpby, Archi­
'york "" coruplf't.cd. the elevati!.)11 of the 1?edestal and tei..:ture, Agriculture, Horticulture, Natural History. etc. 
�6i�l{����n�n:W(bJ�£ai;;�du1�� �tc���i��ig l

nA���i{�glJ A11 ('Ias",l'� of I'ender� find in the SCIEXTIFIC 
SUPPLE:lIEXT, No. 564. Price 10 cents. To be had on I AMERICAN a popular resume of the best scientific in4 application, or by mail, at this offiice and from all news- .;formation of the day; and it is the aim of the publishers dealers. to lJresent it in an attractive form. avoiding as much as 

H II T W . . p'. $40 'possible Rpstruse terms. To every intcl1igenf mind, 

a ype flter rice t tbis . journa� afibrds � cons.tant supply of instructive 
• readIng. It IS promotIve of knowledge and progress in 

every community where it circulates. 
Tel'1l18 of Subscl'iptiol1.-0ne copy of the SCIEN­

TIFIC A:I\JERICAN will be sent for one tI�r-52numbers­
postage prepaid, to any subscriber in the United States 
or Canada, ou receipt of tln'ee dolllll'� by the pub­
lishers j six months. $1. 50; three months, $1.00. 

Clu bs.-Ol1e eXU'a copy of 'the SCI Ii:l\'TIFIC Al\IERI­
CAN will be supplied gratis jor every clUb oj jive SubsCTibers 
at $3.00 each; additional copies at same proportionate 
rate. 

Interchangeable rubber typej 15 styles o f  type i n  Eng- The safest way to remit is by Postal Order. Draft, or 
lish, also Greek. Italian, Norwegian, Swedish, Dalllsh. Express Money Order" Money carefully placed inside 
French, Spanish, Russian, etc. of envelopes. securely sealed, and correctly addressed, 
er';r��l�

a
��;k�� fu� �E!����a�11l� s��?lr \1:t�ri;;A� : seldom goes astray, but is at the sender's risk. Ad-

and without a rival for di8tinctness. I' aress all letters and make all orders, drafts, etc .• pay-
"Ja�. A. Spaulding, M. D., Portland, Me." able to 
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ARTESIAN WELLS.-BY T. C. CHAM-
361 Broadway, New York. 

'Z'�::EJ 

Scientific American Supplement. 
berlain.-Principle of artesian wells. Essential features. 
The water-bearioll beds. The confining bed�. Inchna­
tion of tbe heds. Advantagesof low inclination of the 
strata. Surface condition of the porous bed. Rain-fall. 
Irrigation by arte8ian wells. Escape of water at lower 
levels than the wen. Conditions relating to the well. This is a separate and distinct publication from 
Height of flow. Detection Offlpw: E:(fect of time on THI1.: SCIEXTIFIC AMI£RICAN. but is uniform therewith 
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trav����: I in size, every number containing sixteen large pages. 
doubt fu I, and adverse probabilities. Illuatrated with 31 1 THE SCIENT IFIC Al\-lERICAN SUPPL 1'i)II!:NT is published 
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To be had at this office and from all newsdeaiers. l presents the most recent papers by eminent writers in 

I 
Mineral Lands Prospected. I Artesian Wells .Bored. Superior Stationary En­

gines, specially adapted to Electric Light purposes. 
Built by PA. DIAMOND DRILL CO., Birdsboro, Pa. 

BARREL, KEG, 
Hogshead, 

AND 
STAVE MACHINERY. 

Over 50 varieties manu .. 
factured by 

E. &. B. Holmes, 
BUFFALO, N. Y. 

all the prinCipal departments of SCience and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural History, Geography, A rchreology. Astronomy, 
Chemistry, ElectriCity, Light, Heat, :l'lechanical Engi­
neering, Steam and Railway Engineering, :1'1 ining. 
Ship Building, l\larine Engineering, PhotogrHphy. 
Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domestlc Econo­
my, BiogrupllY, J\ledlcine: etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the wbole profusely illustrated with 
engravings. 

The most impG-rtant En�Ji11ee?"ing Works, Mechanisms, 
and Manufactures at home and abroad are represented 
and described in tbe SUPPLE.ME:\".r. Van Duzen's Patent �ten Jn J'ump. MESSRS. MUNN & CO" in connection with the pubU- Incomparable in cheapness and etli· RECENT PROGRESS IN CHEMISTRY. Price for the SUPPLEMENT for the United States and 

catlon of the SCn�.N'l'IFIC AMERIC4N, continue to ex- Clency. Needs n? c.are or SkIl); ca�:lllot By Prof. H. C. Boltom.-Chemical societies, new ele.. Canada, $5.00a year, or one copy of the SCIENTIFIC AM.-
amine improvements, and to act as Solieitors (Jf Patents get out o� ord�r, �HlS .�o n�ovmg part!'l. ments atomic weIghts, spectrum analysis, form of mat- EUICAN and one copy of the SUPPLI MI� r\T, both malled A �1I1H'1 101 Fn e I tllnp. ter, affinity and chemical action, electrolytic thermal ,.. . for Inventors. Inst!lntaneous and powerful. ever !,ca�v. I chemistry, new views of chemical reaction, chemical dy_ for one year for $.00, Address and remIt by postal 

In this line of business they have had forty-one years' AVaIlable, wherever steam pressu � can I namics , chemical phYSiCS, liquefaction of gases. chemi- order. express money ord-er, or check, 
ie be had for pumpmg any kmd of lIqUId cal industrl€s, nomenclature, progress in organic chemis- . • . exper nee, and now have unequa.led facilities "for the (hot,<;!old, sa�dy, Impure, etc.). Wemak,e try, the aromatiC serles of compounds. sy ntbesIs of or_ lllUNN & Co.� 361 Broadway, N. Y., 

preparHtlOn of Patent Drawings, Specifications. and the t�n sIzes'
E

flces from $7 to $7 5. Capaci-, ganic compounds. phys10logical and sanit�lry chemistry, . 
prosecution of Applications for Patents in the United ties from 00 to 20000 gallons per hour. Lendency of modern chemistry. Contained in SCIEN- ,Pubhshers SCIENTIFIO AMEUICAN. 
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: of umps. fill J)IlZell TI1t, CI11ClnIIRtl, (). To be had at this office and from aU newsdealers. the Postal U�ion�the SCIEN�IC A-::llt-:RI(,A\: is now sent 
for Books. Labels, Reissues. Assignments. ana Reports I"EATHER HELTTKG by post direct from New York, with regularity, to sub-
on Infringements of Patents. All bUSiness intrusted to b(,8t Hhd most, reliuble Bel scribers in Great Britain India. Australia, and all other 
them is done with special care and promptness, on very eyer if)tTDdnccd. Made by British colonies; to France, Austria, Belglum, Germany. 
reasonable terms, · H����:;rJt.��!�E�o*�:�6 Hussia, and all other European States j Japan. Brazil. 
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tents, etc. 
We also send, .freeo! r;w� ;t', a SynopSIS of Foreign Pa. tent Laws, showing th.� Ct,s;t and method of Recuring patents in all the principal countries of the world. 

B1JNN- &; CO., Solicitors 01 Patents, 
361 Broadway, New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa­
CifiC Building, near 7th Street, Washington, D. C. 

.A.. :F' .A..J:E. J?E.OJ?OSJ:TJ:ON. one year. This includes pcstage, which we pay. Remit 
. . by postal or express money order. or draft to order ot As every InJector IS tebted by the manufacturers before it leaves the factory, we kno!, that. if MUNN 
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