
Jnel.le P.tre� each insertion 4 - - "'!i centll n liue. 
Back i'aae ench iJlMerlion • • •  81.00 a line. 

The above are charges per agate hne-about el�ht 
words per line. 'l'his noUce showB the width of the line, 
and is set in agate type. Engravings may head advertisementa at the same rate per agate line, by measure
me1\t, as the letter press. Advertisements must be received at publication office 88 early 8S Thursday morn
Ing to appear In next Issue. 

56th 
ANNUAL EXHIBITION 

OF THE 
AMERICAN INSTITUTE-

OF THE CITY OF NEW YORK. 
Will ()pen to the Publ ic Septem ber 28th. 

ELECTRICAL INVENTIONS 
:��. ha�r:?::::nf:-�� ��r;'ai����St.���':tct�'d'iI�::; 
JOSEPH WETZLER. 175 Potter Building. New York. Other departments and all details to GENERAL SUPER
INTE1'IoT])ENT, American Institute, Astor Place, N. Y. 

THE CO PYING PAD.-HOW TO MAKE 
and how to u�e; with an engravin�. Practical directions 
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t��� ������ letter to the pa�; how to take 01l' copies of the letter. Cont¥ned in SC1ENTI.I!'lC AM.ERICAN SUPPLEMENT, NO. 43S • . rHce 10 <;elM;s. J<'or sale at�his office and by all 

�w8dealer8 in all"ifiiI'ts of the c6Untty. 

CHARTER'S GAS ENGINE. 
The BIIfest, most reliable and economical Motor In 

existence. 
Indepelldent of GtuI Works nnd 11lnchilles. 

2 to 25 H. P. So It can be used a'l1ll/Where. 
Makes Its Own Cas 

AT COST OF ABOUT 
61) cl'nts per M Feet. 

A Saving of 25 to 85 per cent 
Jluaranteed over all other Gas Engines. 
Chicago Agent: H. H. LATHAM. 

'2 Dearborn Street. New York House: 
12 Cortlandt Street. 

Williams & Orton Mfg. CO. 
P. O. Box 148. STERLING, ILL. 

CLIMATE IN ITS RELATION TO 
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k�'hi�1si�n::''i,';!��tnW!le mates. malaria. COntained In· SCIEXTIFlO AMEUIC.A'i 

SUPPLEMENT. Nos. �9!!. lJ93, �94. �9!}, lind ,;96. PrIce 10 cents each. or 50 oents for the serle.. To be 
tlad .. t this office. and from all newsdealers. 

USEFUL BOOKS. 
Manufacturers, Agriculturists, Chemists, Engineers, Me

chanics, Builders, men of leisure, and professional 
men, of all classes. need good books in the line of 
their respective callings. Our post office department' 
permits the trai:tsmission of books'through the mails 
at very small cost: A comprehensive catalogue of 
useful books by di1l'erent authors. on more than fifty 
di1l'erent subjects. has just been published for free 
Circulation at the office of this paper. Subject,s clas
R ifted with names of author. Persons det;iring a 
copy, have only to ask for it, and it. will be mailed to 
them. Address, 

. 
MUNN &; CO., 361 Ilroadway, New Y ork. 

Mention this paper. 

PATENTS. 
MESSRS. MUNN & CO •• In connection with the publi

cat!on uf the SCIENTIFIC AMERICAN. continue to ex
amine imp rovements. and to act as Solicitors uf Patents 
for InventoTs. 

In this line of b.omes. t,hey have had Jorty-"",. yea.,.' � •. IUld now have 'Unequaled tacil.tMo for the 
preparntlOn of Patent Drawin�s. Specl1lcations, and the prosecution of Applications for Patents in the United 
States, Canada. and Foreign Countries. .:\1essrs Munn & Co. also atten . prepa.ration of Caveats. Copyrights 
for Books .. I.. issues . .. \ s8iJlnments. and Reports on InfrinJlem atents. An business intrusted to 
them is done I care and promptness, on very reasonable ternl& 

A pamphlet oent free of charlIe. on application. con-
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��b:rs? ��-;���: DesiJrns, Patents. Appeals. Roissues. Infringements, As .. 

siguments. Rejected Cases. llints on the Sale of P .... 
tenu, etc. 

We also send. } .. eeoJ CMf'Qe, a SynOPSIS of 1<'oreign Pa.
tent JAWS, showing the COAt and method of !leCurl1ljI patents In &1 the prinCipal countries of the world. 

M1JNN cit ce., Solicitor. of Palenl., 
361 Broad .... ay. New York. 

BRANCH OFFIC�.-No. 622 and 6:U F Street, Pa
.00000 ButldfIl/l,hear1th Street. Waaht�on, D. C. 

Ititutifie �mtritlu. 

THE AMEnI�AN �ELL TELEPH�NE ��. JENKINS BROS. ·VALVES. 

95 MILK ST. BOSTON, MASS. 
THE ENDORSEMENT OF FIRST-CJ.ASS ENGINEERS AN]) MECHANIC'S THROUGHOUT THE COUNTRY has fully de-

monstrated these valves to possess the following advant�e8 over all other valves now in use: 
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3. You do not have to take them o1fto repair them. 
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�J�P� f:�ITl�ui��inperfect surface. . In Valves having ground or metal seats. should sand or grit get upon the seat. it Is impossible to make tbem ThiS CompanY owns the Letters Patent 

tight, except by regrinding. which is expensive if done by hand. and if done by machme soon wea,sout theva1ve. ted t Al 
. 

d G h Bell, M h and In most cases they have to be disconnected from the pipeR. onen costing more than a newvnlve. The Jenkins I gran 0 exan er ra am arc 
Discs used in these valves are manufactured under our 11>80 patent. and will Btandanll pressure oj &team. oils. 01' aC1dB. 7th, 1876 No 174 465 and January 30th JENKINS BROS.. 71 John St., N. Y.; 105 Milk St •• Booton; 13 So. Fourth St .. Phila.; 54 Dearborn St.. Chicago. , . " , 

GATE CITY STONE FILTER COMPANY 
Offioe.46 MURRAY ST •• N. Y. 

MaC!EtAtz2 w�tf��oG�e!�R-
point,N. Y. 

A Natural Stone Filter 
and Porcelain or Stone

ware Jars to hold 
the water. 

NO METAL USED. FmE AND W ATER-PROO1l' BUILDING FELT, 
FmE-PROOF PAINTS, STEAM PACKINGS. BOILER 

COVERINGS, ETO. 
Samples and descriptive Price List free by man. 

:E. W. JOHNS K'F'G CO., S7 KAmEN LANE, N. Y • 

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 consequenceli 
thereof, and liable to suit therefor. 

CHEMISTRY OF BUILDING MATE· 
NO OHA:RCOAL, BAND. or OTHER OOMI1QUND USED. 

Th:lth��VING�:tG �g �L 

rials. The bearings of chemical science on certain prominent materials ueed for building purposes, such as stones, 
EXPANSION OF METALS.-DESC RIP- �:6'M'�1'i'i:'e c:��r·p�f�

c.1fp::rJ'iecti':�islrl b�! tion of Mr. Evrard�s tl:pparatos for studying the expan. chemic818ub�tances which enter into the compositionaf 
sion of metals and for showing the instant at which the I the above-named materIals, their characteristics, and retardation of such expansion OCCurs. Illustrated with directions for 8bcertaining their presence in any mineral 
14 figures. Contained in SCIENTrFlu A M1j� IUOAN SUP- 2. Examination in detail of the several varieties-of stone 
PLF.MENT. No. ,,00. Price 10 cents. To he had at this I found In the earth. Doth as regards the proportions of 
office. and from an neWSdealers. their constllnents.and their chemical and other proper· 

CHARCOA L haB NO CHEMICAL EFFEcT OJ! WATER. Our 
China Fi teTB all have the Patent 
ICE-CHAl\lRl- R. which does not 
admit tne MELTEU ICE to min
gle with the PURE FILTERED WATER. 

ties. Contamed in ScIENTIFIC AMEllICA.N SUPl'LKMll:NT 
POINTERS for IJsers of Steam Pumps. �::m�,t9ne:s1�:1���ents. To be had at this office an� 

Van Duzen'. Patent Steatn PUtnp 

canpump \sa�o;����;ure ( Effi�rent Wa.ter Wheels New a.nd Second Hand 
OUTLINES OF A NEW ATOMIC 
�::O��c�E�i7. �1"i�li �o��

i
E��nng�!���r�� � 

(Water orLlquldsl • 

w!�� ���;'a'i�'i:'" loa[;�u.gj'�eil��g:l",�� I 

Addre.s FLENNIKEN TURBINE CO .• Dubuque. Iowa. 
assume no risks. as we guarantee every i Pump. Above comparison with Jet 

I Pumps, Ejectors. etc., made of Iron. great change in the nomenclature or teaching of chem
istry. Contained in �CIENTIFlC AMERIOAN SUPPLJ<�
MENT. No. ,,65. Pr1ce 10 cents. To be had at this 
otIice and fl'om all newsdealers 

ASPHALT MASONRY FOR EN GINE 

p������� ;�':llt�tlO�����i���� ) SIzes. PrIces from $7 to �5. Capacities from 100 to 
20.000 gallons per hour. Skte for what purpose wanted and send \91 �aWtllli�f �P:f.Tll-��: Cincinn ati, O. 
AIR, PURIFICATION OF. - BY D. 
1lrince, M. D. An experimental study in relation to the removal from the air of the dust or partiCulate material. 
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In SCIENTIFIC AMERICAN Sl'PPL"ME"T, No. JiSl paratus for Producing.-By C. M. Tessie Du Motay. I'rice 10 cents. To be had at this office and from all Full deSCription of a process for producing hydrogen by newsdealers 
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ft"I 1 h d El t '  at the presence of highly heated lime. By means o f the 
,a,e egrap an ec rlC apparatus here described and ilJustrated
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SUPPLIES �:P. �� ���
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:'h����J?��f��dc��;��rg'��:S.��I� Medical Batterles. Inventors' Models, Experl. can be alternately used. Illustrated �th nine engrav-

onental Work. alld fine brass castings. Send fOf Ings. Contained In SOIENTIFlC AMF.1UCAN SUPPLE-
�.&alogueU. Eo .JONES&BKO. (Jincionati, O. lIlENT. No. �<l1. Price 10 cents. To be had atthlsoffice 

ala Wlp(..rtant to us that you m':!ution this paper. ; and from all newsdmlers. 

PULLEYS, HANCE8S PROGR,ESS >_MAOHINE WORKS. 
FRICTION CLUTCHES' ..A... &; l:=". EEO"VVN. 

• 44 Pa.rk Pl.a.ce. :N'. �. 

ROBERT WILHELM BUNSEN. - BIO· 
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t
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in SCIENTIFIC Al\IERICANSUPPLEMgNT,No.289. Price 
10 cents. To be had at this office and from aU news
dealers. 

SAWS ru�t��m��o �::l�: t�� SA W S 
A ��I��U�� fW: ��fhr�i �oi�i����c�A�g�� A 

CEO. • MARBLE, Sole Manu. faoturer of THE ACDIIl: WRE�CII. 
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AL GAS for heating and tempering Saws 
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re��".!�W D R  I V I N  G ·BELTS. � A PAPER BY prices. Address John 'l'Ullis, discussing the comparative value of various S EMEUSON, SlUITH &; CO. (Ltd.), S kinds of belti'lfa Main driving-belt •• Patent leather 

____________ B_ .. _n_v_e_r_F_a_I_ls_,_P_"_.__ ��!� be#it!' 3 e������:I�on[att�J' r:l�cI��i��� 
AMATEU R  SMITH'S WORK -A CON: AMERlCANl!iUPPL.MIINT,No."O�. PricelOoent •• To 
densed description of the various smith's tools an(l ,be had at thIS Office and from an neWSdealers. 
their uses, together with a few ��tica.l hints On t� ,�'-' management of iron and steel. With 62 figures. ('
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- ""-TIII PUMPS for Hot or Cold, Fresh or t.,al')ed In SCUNTIFIO AMIIltICAX SUPPI.EMENT. No, 'V Salt Water; for Oils Napha8.I. Price 10 cents. To be had at tins Office and fro,")', flI.\li, sr; for Cane Jmce Liquors. Syrups, Scum; for Arnall newsdealers. . '<ilba'l'a, Alkalies. ExtrIlCb. Acids; for Thick. V oJatiJe, Vis
catl!l,:llr, Foul Liquid., etc. Vacuum Pumps of the 
highest efficiency. Filter Press Pumps. Air, Gas 
and Acid Blowers. Air Compressors. Etc. 

THE ECLI PSE OF ALGOL, WITH TH E 
latest Determinations oftts Distance and Dimensions, 
-By Royal B. HUI. An interesting account of recent 
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BUILT BY GUILD & GARRISON, Brooklyn, N. Y. 

How a cardboard model of the phenomena of its eclipse may be made. \ \ ith 8 figur".. .;ontained in SClKNTIFIC WITHERBY. RUGG & RICliA UDSON. Manufacturers AJ\oIEUICAN SUPPLEMENT. No. ��8. Price 10 cents. To I of Patent " ood Working )lach1nery of every descrip .. be had at this office and from all newsdealers. ! tlon. Facilities unsurpassed. Shop formerly occupied ----. -- bY R. Ball & f '0 .• Worcester. Ma... Send for Catalollue. 

i'i 
:D/I:.A.C�ZJ:OiTE� Y. $:1.5. 

Contractors and Builders, CabinetMakers and 
����e�� i�te�(��;'!r, �:��by ��� "l.:�;:;����-" 
ing outfits of these machines, bid 
lower and save more money than 
by any other means for doing their 
work. Sold on trial. Illustrated 
Cata.logue FREE. 
W. F • .t. JOHN BARNES CD., 

, �19U9Ruby St., Rockford. 

To Business Men. 
The value of the SCIENTIFIC AMERICAN as an adver .. 

tising medium cannot be overestimated. Its circulation 
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OF THE 

� dentine �tUtritlu 
Only 83.00 a Year, includhlll Po"taae. Weekly. 

�� Nnmber. a Yenr. 
This widely clt'clllated and splendidly Illustrated 

paver Is publisl;ed weekly. Every number contains six
teen pages of useful Information and a large number of 
Original engravings of new inventions nnd discoveries. 
representing Engineering Works, Steam M uchinery 
New Inventions, Novelties in Mechanics, Manufuctures, 
Chemistry. J.:lectrlclty .Telegrapby. Pbotography. Archi
tecture. Agriculture. Horticulture. Natural JTlstory. etc. 

All ()Insses o f  nender� find in the SCIENTIFIC 
AMERICAN a popular 1'es'Ume of the best scientific in
formation of the day; and It Is the aim of the publlshe1'B 
to Jlresent It In an attractive form. avoiding as much ... 
possible abstruse term.. To every intelligent mind, 
this journal alfords a constant supply of Instructive 
reading. It Is promotive of knowledge and progress In 
every. community where it Circulates. 

Tenus of SUbIlCl·ipliou.-One copy of the SCIEN .. 
TIFIC AlIERICA.N will be sent for one year-52 numbers
}lOlltage prepaid. to any subscriber in the United States 
or Canada. On receipt of thl'ee doJlnl' � by the pub
Ushers; six months. $1.50; three month •• $1.00. 

Club •• -Olle extra c opy of the SCIEJ<T1FIC AMERI
CAN will be supplied gratisjoreverycl'Uboj ftvesubscrib .... 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit Is by 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 .. 
dress all letters and make all orders, dra!ts, etc., pd.1-
able to 

�'O'NN &; CO_. 
361 Broadway, New York. 
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Scientific American Supplement. 
This Is a separate and distinct publication from 

THK SCIEJ<TIFIC AMKRICAN. uut Is uniform therewith 
in Size, every number containing sixteen large pages. 
THE SClltNTfFIC AMERICAN SUPPLI!:MJ(NT is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the priUJIpal departments of Science and the 
Useful Arts. embracing Biology. GeclolO', Mineralo�y. 
Natural History, Geo�raphy, Archreology. Astronomy, 
Chemistry, Electricity, Li�ht. Heat, ::-'Iechanical Engi .. 
neermg. Steam and Railway Engineering, .:'tUning. 
Ship Building, Marine Engineering, Photogrtlphy, 
Technology. Manufacturing Industr1es, Sar.itary En
gineering, Agriculture, HorticultUl'e, Domr.t1t1c Econo .. 
my, Biography, Medicine, etc. A vaat amullnt of fresb 
and valuable information pertaining to these and allied 
subjects Is given, the whole profusely llluBtrated with 
engravings. 

The most impvrlant En�ineerifl!l W 01'1<8, �i echunloms. 
and Manufactures at home and ab!"Q&d are represented 
and deScribed In the SUPPLEMEJ<T. 

Price for the SUPPLI!MENT for the United States and 
Canada. $5.00 a year. or one copy of the SCIENTIFIC AM
EllICAN and one copy of the SUPPLH:M1CNT,both mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

lllUNN &; Co .. 361 Brondway, N. Y., 
Publishers SCIENTIFJ{l AMEItlCAN. 

CARE OF THE INSANE.-A PA PERBY 
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ries, and is read in all the principal Ubraries and reading rOOIlS of the world. A business man wants something 
more th1in to see his advertisement in a printed newspaper. He wants circulatiun. ThtR he has whp.n he advertises in thB SCIE"!'.'TIFIC AMEIHCAN. And do not let the advertisin� agent. inti uence you to substitute some other paper for thB SCIENTIFIC AMERICAN, when selecting. a Jist of pubHcattons in W[J tea yuu deCIde It is . .  -. ---for your mterest to adverti.se. This.,is frequently done. I '1'0 Ji'oreurll �lIbtJcrJbeJ't!l.-Under the facilities 01 
for the reason t..aat tne agent �ets a targer eommiSSlOn the Postal Union, the SC1EXTIFIC AMERICAN Is now sent 
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ii\.:�I�l�tculation th1lIlisallow- oy post direct from New York, "lth regularity. to sut>. experiment having an important bearing on the prob

lem as to the best means of caring for and trea ttng the 
insane. t'ontained in SCIENTIFC AMll:HICAN SPPPLE
M>:NT. No. 3'Jl. Price 10 cents. To be had at this 
office and from all newsdealers. 

1<or rates see top of fir.t column of this palle. or ad- scribers In Great Britain India. Australia. and all other dress 
lllUNN &; CO .. l'ublisllers, Briti�h colonies; to France, Anstrla,Belg;um. Germany. 

361 Brondway New YOI'I,. KusslR. and all other European States; Japan. llrazlJ, 
� ______________________________________ ' ______ 

MeXiCO. and all States of Central and South America. 
• Terms, when sent to foreign countries, Canada excepted, 

GAS ENGINES. $'. go1:i. for SCIE"TIFIC AMl':IUCAN. one year; $9. gold 

Best in prinC1pl� workmanship, and materials. 
An unequaled small Motor adapted to all uoes. 
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f
o�����l��:.�e:·ce. Four sizeR: 1 H. P., !-2 IL P .. 1 man power. and Dental Engine. 

These En�dnes are especial� suited for Gasoline Gas for country u�e. 

ECONOIlICGASIEiGiNE'i'{jOIlPANY, 
Office and Salesrooms 84 D:m'Z' aT. Dr. T. 

© 1887 SCIENTIFIC AMERICAN, INC, 

for both SCIENTIFIC' AMF.RICAN ani SCPPLEME"'r tor 
O'le year. This includes pcstage. which we pay. Remit 
IlV Dostal or express money order. or draft to order or 

MUNN & CO •• 861 Broadway. New York. 
----- --------.. _--
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