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ment, as the letter press .. Advertisements must be 
received at publication office as early as Thursday morn
ing to appear in next issue. 

Send $1, for mm-R�' ����lb ug�: 
(Ltd,), 2Sl East 
Ninth S t r e e t ,  
New York city, 

U. S. A .  

ARTESIAN 
Wells, Oil and Gas Wells, drilled 
� ����: �:�od:;ra�u��:: 
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able Horse Power and Mounted 
Steam Drilling Machines for 100 to 
600 ft. Send 6cent15 for illustrated 
catalogue. 
Pie�'ce WelIExcavatorCo. 
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the operations an d full engineermg and popu lat details 
88 to construction, mode of erection, size, thickness of 
metal, etc. Fully illustrated by drawings, sbowing t.he 
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construction. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. 564. Price 1� Mnts. To be had on 
applIcation, or by mail, at tbill offiice and from all news· 
dealers. . 

$10.00 to $50.00 �i};::r!'ll�r. 
ness. Magic I.antet"ns nlld Views of popular sub. 
jects. Catalogues on application. Part 1 Optical, 2 
Matbematical, 3 Meteorological," Magic J.Janterns, etc. 
L. MA N A !SSE, 88� M adison !Street, Chical{o, III. 

THE COPYING PAD.-HOW TO MAKE 
and how to u�e j with an engraving. Practical directions 
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letter to the P8�; how to take olf copies of the letter_ 
Contained in SCIENTIFIC AMERICAN SUPPJ.EMENT, No. 
43lS. Price]O cents. For sale at this office and hy all 
newsdealers in all parts of the country. 

Established 1837. � 
Machine Kniv�s, 

L. II. I. J. WHITE, � . 
BUFFALO, N_ Y. - .  

Planing-, Moulding, Shingle and • • • • • 
Stave, Hoop Rnd Veneer. Plated 
Stock and Blanks for Monlding Cutters. Other Machine 
Cutters to Pattern. Moulding Cutters can he ordered by 
number from Universal MouLding Book. 

�u:a:aEl.R. G-OODS, FOR 
MEOHA NICAL AND MANUFACTURING PURPOSES. 

'I'he Largest and Most Extensive Mannfactnrers in America. 

THE GUTTA PERCHA AND RUBBER MFG. CO., 
New York, Ch1calro, San Francisco. Toronto. � PATENT 

, Pl��r�!�a! Li���e!��!' lb. 
pressure. Send for Lists. 

HAND, BURR & CO., , 6H and 616 Market �t" Philadelphia, Pa. 

TRANSMISSION OF S:rEAM.-A LEC-
tnre hy Chas. E. Emery, delivered in the Sihley College 
course.-The properties of steam which make it well 
adapted for a transmission to a distance. The methods 
adopted to maint.ain pressure und provide for condensa ... 
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methods of insulation, of supporting and sRcuring the 
pipes. of overcoming street obstructions, nnd of making 
service connections, methods of measurementj and a 
statement of precautions necessary in operating long 
steaD} pipes, l)f the caURe and prevention of water rams, 
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IC AMF.RICAN SUPPLEMENT, No. �}43. Price 10 cents . 
To hehad at this office and from all neWSdCaiers. 

CLARK'S NOISELESS RUBBER WHEELS 
, No more Splintered Floors. 

Different Sty�es. Cata�ogue Free. 
Box L. 

GEOI.�. Cl,,\RK, 
<" Windsor l.ocks, Ct. 

THE SEVERN TUNNEL.- A FULL DE· 
scription of this great and difilcult piece of engineering, 
and of the means employed to carry it out to a success
ful termination. Illustrated with onE:! plate. Contained in SCIEKTIFIC AMli:RICAN SUI'PLIl:MENT, No. :l39. 
Price 10 cents. Til be had at this otllce and from all 
newsdealers. 

i ;;' ( -/ '�TIGHT&SLACK8ARR[LMACHINERY �c_"i\-,:�� J,-IuASPECIALTYCcJ'..-. 
--"'� / JOHN GREENWOOD &CO. 

ROCHESTER N.Y 

T.elegraph and-Electrical 
SUPPLIES 

lIedlcal BatterIes, Inventors' Models, Expert. 
:atental Work, and fine brass castings. Send for 
!latalogue c. E. ;JONES &; BRO. Cineinna'" 0. 

!tis impGrta.nt to us that you mention this paper. 

ARGENTIC-BROMIDE EMULSIONS.-
A paper by H. London on an apparatus for preparing ar
gentIC bromide emulsions, and for coating and drying 
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CAN SUPPLElIlENT No. <l41. I'rice 10 cents. 1'0 he 
had at this office and from all newsdealers. 

1©\�CARY&MOENa 
.sTEEL WIRE OfGY.jJtSCRIPTION @J&o � 
234 W.29.ST, EVERY &STEELSPRINGS. NEWYORKCITY 

THE HYDRAULIC COLLISION BUF-
fer.-Description of a system of buffers devised by Mr. 
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figures. Contained in SCIENTIFIC AMERICAN SUPPLE
MENT, No. llaD. Price 10 cents. To be had at this office 
and from all newsdealers. 

Truss Hoop Drivinj!. 

BARREL, KED, 
Hogshead, 

AND 
STA VB MACHINERY. 

Over 60 varieties manu
factured hy 

E. &. B. H'olmes, 
BUFFA LO, N. Y. 

THE INVENTION OF MACHINES.-
A paper hy Prof. Hale Shaw, pointing ont what is neces
sary.for the foundation of a science of the invention of 
machines, and sbowinJl what steps have alrea.dy been 
taken in this direction. Contained in SC'I11;NTIFIC 
AMERICAN SUPPLli:MENT, No. �42. Price 10 cents. 
To be had at this ofI!ce and from all newsdealers. 

FAZEl. OFFEEl.. 
If you will put a JENRINlS UltO!S. VALVE on the worst place you can Dnd, where you 

cannot keep other Valves tight, and if it Is not perfectly tight or does not hold Steam, Oils, ACids, 
_or '4ther !Wids longer than any other Valve, YO.n may return it, ,SIid }bltt UiOD8:t' :vill b��lo,nded 

To avoid i mposition. Bee that valves are stamped "Jenkins Bros." 

JENKINS BROS., 
'1 John St •• New York. 13 So. Fourth St_. Phila. 7'9 RUhy !St., Boston 

V E N'rIL A TIO N.-GREAT IMPORT- THE REASONING FACULTY OF ANI-
ance of ventilation. The vitiation of air tha tis constant-
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artificial means. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. <l�<l. ,PricelO cents. To be had at 
thIs office and from all newsdealers. 

mals.-By Joseph F. James. An interesting paper, In 
which the author contends that instincts in anImals are 
not of divIne orIgin, but come into existence in obedl-
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RICAN SUPPLEMENT, NO.29r. L'rice 10 cents. To he 
had at this office and from all newsdealers. 

Mineral Lands Prospected. 
Artesian Wells Bored. Superior Stationary En-
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95 MILK ST., BOSTON, MASS. 

This Company owns the Letters Patent 
Irranted 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 thE-refor. 
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SCIENTIFlC AMElttcAN SUPPLEMENT No.4S5. Price 
10 cents. To he had at this otllce and from all news deal
ers. 

PULLEY'S. 
"Special List." Order from our 

THE JOHN T. NOYE MFG. CO., 
:S�FF .AL<>. ].V. Y. 

SINKING THROUGH Ql'ICKSAND. 
-A paper by H. W. Hughes, describ,ng the Poetcb-
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SUPPLEMENT, No. 468. Price 10 cents. To be badut 
this office and from all newsdealers. 

{IF THllI' 

$ deutifie �tUtdCllU 
FOR llSlS7'. 

The Dlost Popular Seientlfill Paper In the World. 

Only $3.00 a Year, incllld iniPostage. Weekly. 
li2 Numbers a Year. 

Thi .. widely circulated and splendidly Illustrated 
paper Is published weekly. Every number containS six
teen pages of useful infOImation and a large number of 
original engravings of new invent10ns and discoveries, 
representing Engineering Works, Steam M nchinery 
New Inventions, Novelties in MechaniCS, Manufactures, 
C'hemistrr,];]lectricity Tel egrapby. Pbotography, Archi
tecture, Agriculture, Horticulture. Natural History. etc. 

All Classes of Rea ders find in the SCIENTIFIC 
AMERICAN a ,.J.l.flP.u1ar resume of the best scientific in·· 
formation ofi1!'1iray; and)t is the aim of the puhlishers 
to present it in an attractive form, avoiding as much as 
possible abstruse terms. To every intelligent mind, 
this journal alfords a constant supply of instructive 
reading. It is promotive of knowledge and progress In 
every community where 11. C1rculutee. 

Terms of Subscl' iption.-Qne copy of the SCIEN. 
TIFIO AlIlERICAN will be sent for one year-52 numhers
postage prepaid, to any subscriber in the United States 
Or Canada, on receipt of three dolInt·s by the puh
IIshers; six months, $1.50; three months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMERI
OAN will be supplied gratis for every club oj five 8'Urucribers 
at $3.00 each; additional copies at same proportionate 
rate. 

The safest way to remit is hy Postal Order, Draft, or 
Express Money Order. MonHY carefully placed inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad-

LUBRICATING OILS.-A PAPER BY 
dress. all letters and make all orders, drafts, etc., pay. 

PHOSPHATE MINES OF CANADA.- ahle to 
c. J. H Woodhury. glvinQ' the resuits of the examin 
t10n of a single lubricant under a wide range of invest'i 
alation concerning its friction. Illustrated with 6 fi�ureS. 
Contained in SOIENnFIC AMERI(JAN SUPPLEMEXT NO 
47'3. Price 10 cents. To he had at this office and from 
all newsdealers. 

Mention this paper. 

ARTESIAN WELLS.-BY T. C. CHAM
herlain.-Prlnciple of artesian wells. Essential features. IC E - H 0 U S E  AND REFRIGERATOR. �he water-bearing beds. The conflni!lg l?ed�: Inchna- Directions and Dimensions for construction, with one tlOn of the beds. Ad"",ntages of low mchnatIOn .of the IIlnstration of cold house for preserving fruit from str!,ta.. Surface c�ndltIOn of the porous bed. Ra)1!-fall. season to season. The air is kept dry and pure thronghirrigatIon by flrte/uan wells .. . Escape o� water at' IOlVer out the year at a temperature of from 34,0 to 36°. Conleyels than the weU. CqndltIOns relatmg to th.e well. I tained in SC'IENTIFWAMERICAN SUPPLEMENT No. 116. HeIght of 1I0w. J)etectIOn of fI\lw. lllffect of tIme on Price 10 cents. To be had at tbls office and of all new ... 
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, S 
PATENTS. 
MESSRS. MUNN & CO., in connection with the publi

catlon of the SCIF..NTIFIC AMERICAN, continue to ex
amine improvements, and to act a� SoliCitors of Patents 
for Inventors. 
If In this line of husiness they have had. fartY-lme years' 
ea;perience, and now have .... nequaled facilities for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
Statee, Canada, and Foreign Countries. Messrs Munn & 
Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labels, Reissues, Assignments, and Reports 
on Infringements of Pa.tents. All business intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 

A pamphlet sent free of charge, on application, con' 
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Designs, Patents, Appeals, Rnissues, Infringements, AR_ sbmments, Rejected Cases, IIints on the Sale of Patents, etc. 
We also send, free of charge, a SynoPsIs of Foreign Patent Laws, showing the CORt and method of securing patents in all the prinCipal countries of the world. c 

DUNN & CO., Sol1citorll ot Pa'en'., 
. 861 Broadway. New York. 

BRANCH OFll'ICES.-No. 622 and 624 F Street, Pa
Cillc Building, near7tb Street. Wl\8binitOn, D. C. 

CRATEP'UL-COMFORTINC. 

C 0 C'O A 
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HISTORY OF THE ELECTRICAL ART 
in the U. 8. Patent OfI!ce.-By C. J. Kintner. An inter
esting histOry of the growth of electrical science in this 
country. and notices· of some of the more important 
models in,possession of the Patent'Office. Contained in 
SCIENTIFW AMER,ICAN SUPPLFol'IjCNT No. <l44. Price 
10 cents, '1'0 be had. at tbls olll.fe and from all news-
dealers. ' 

VOLNEY W. MASON & CO., 
FRICTION PULLEY1; CLUTCHES ann ELEVATORS 

l·ltOVIDENCE. It. I. 

1'HE , PHOTOPHONE.-DESCRIPTION 
hy Prof. Alex. Graham Bell of the �ew ap(,aratus (Pho
tophone) for the production and reproductIOn of sound 
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ments with seleninm Experiment with light as a pro
ducer of Bonnd. Researches by Mcssrs. Tainter and 
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rangement of apparatus for t�e reproduction of sound 
by light. Non-electric photophone receivers. Contained 
in SCIENTIFIC AMERICAN. SUPPLEMENT, No. �46. 
Price 10 cents. To be had at this office and from all new80 
dealers. 

By Beau Mont.-An interesting paper describing the , 
varions mines of apatite or " phosQh ate" of Canada.i- .. 
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�UNN & CO., 
361 Broadway, New York. 

their products. Contained in SCIENTIFIC AMEIUCAN 
SUPPLElIlENT, No. li37'. Price lOcents. To be had at 
this omce and from all newsdealers. 

THE DINGEE &-COK.A,lU) ��J 

THE BACTERIA OF DISEASE.-BY DR. 
Henry Hnn,-The contents of the air we breathe. The 
nature of bacteria. ClaSSification of bacteria. Useful 
bacteria. Tbe bacteria of disease. With 16 illustrations. 
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all newsdealers. 

a;;;�� POINTERS for IJsers of Steam Pumps. 
Van Duzen's Patent Steam Pump 

Can Pnmp \ S�� g� �;Dre � I� 
(Water or Liquids 5 EffIment. 
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assume no risks. as we guarantee every 
Pump. Ahove comparison with Jet 
Pumps, Ejectors. etc., made of Iron. 
Rt��1i,,1�p ���fit�.;,o�:��!� �� Sizes. Prices from '\11 to $75. Capacities from 100 to 

20,000 gallons per hour. State for what purpose wanted and send \?l(�ri'i����f �Pu-ifr.�: Cincinnati, o. 

EXPERIMENTS IN '1\.C OUSTICS. -A 
valuahle paper containing accounts of an Interesting 
series of acoustical experiments made hy Mr. A. C. En-
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tlon; It Is not cumbersome or unsightly, and n� not 
interfere with architectnral arrangements. Contained in .SCIENTIFIQ AMERICAN SUPPLEMENT, No. 24'7. PrIce 10 cents. To be had at this oJIL� and froIll an 'lewsdealers. ' 

SCientific American Supplement. 
This is a separate and distinct pubI1cation from 

'rHF. SCIENTIFIC AMIr.RICAN, but is uniform therewith 
in siz�, every number containing sixteen large pages. 
THE SCIENTIFIC Al\IERICAN �rrpPLICM1CNT i8 published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinoipal departments of Science and the 
Usefnl Arts. embracing Biology, GeclOI>:Y, Mineralogy. 
Natural History. Geography, Archreology. Astronomy, 
Chemistry, ElectriCity, Light. Heat, Mechanical Engi-
neerlng. Steam and Railway Engineering, l\1ining, 
Ship Building, Marine Engineering, Photography, 
Technology, Mannfacturing Industries, Sanitary En
gineering, Agriculture, .Horticulture, Domest1c Econo
my, Biography, MediCine, etc. A vast amount of fresh 
and valuable information pertaining to these and allied 
subjects is given, the whole profusely illUstrated with 
engravIngs. 

The most important Engineering Works, Mechanisms. 
and Manufactures at home andabroad 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 SUPPLEMENT, both maUed 
for one year for $7,00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co., 361 Broadway, N. Y., 
Publishets SCIENTIFHl AMEIlICAN. 

'l�o ]foreign !'Subscl'ibeJ's.-Under the facilities of 
the Postal Union, the SCI ENTIFIC AMERICAN Is noW sent 
by post direct from New York, with regularity. to snh. 
scribers in Great Britain. India, Australia. and all other 
British colonies; to France�;Anstria, Belg"ium, Germany, 
RUBsia, and all other European States; Japan. BrazU, 
Mexico, and alI States of Central and South America. 
Terms. when sent to foreign countries, Canada excepted, 
$4, go!:i, for SCIENTIFIC AMERICAN, one year; $9, gold 
for hoth SCIENTIFIC AMERICAN an� SUPPLEMENT for 
one year. This Includes postage, which we pay. Remit 
by postal or express money order, or draft to order of 

MUNN & CO.,361 Broadway, New York. 

PRINTING INKS • 

THE "Scientific Am erican" is printed with CHAS ENEU JOHNSON & CO.'S INK. Tenth and Lom 
bard Sts .• Phila., and 47 Rose st. pop. Duane St .. N. Y. 
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