
Inside l'age, each insel'tion - - - 7:i cents a line. 
Back Page, each In�el'tlon - - - 81 .00 a line. 

The above are charges per agate Ime-about eight 
words per line. 'rhis notIce show� the width of the Une, 
and is set in agate type. Engravmgs may head adver .. 
tisements at the Bame rate per agate line, by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
ing to appear in next issue. 

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

tising medium cannot be overestimated. Its circulation 
is many times greater than that of any similar journal 
now published. It goes Into all the States and Territo­
ries, and is read In all the principal libraries and reading 
rooms of the world. A business man wants something 
more than to see his advertisement in a printed news­
paper. He wants circulation. This he has when he 
advertises In the SCIENTIFIC AMERICAN. And do not 
let the advertising agent intluence you to substitute 
some other paper for the SCIENTIFIC AMERICAN, when 
selecting a list of publications in which you decide it is 
for your interest to advertise. This is frequently done, 
for the reason that the agent gets a larger commission 
from the papers having a smull circulation than is allow­
ed on the SCIENTIFIC A>lERICAN. 

];'or rates see top of fll"Iit column of this page, or ad­
dress 

MUNN & CO., Publishel's, 
361 Bl'oadway, New YOl')" 

LUBRICATING OILS.-A PAPER BY 
c. J. H. Woodhury. glviug the )'esults of tbe examina­
tion of a single lubricant under a wide range of investi­
Ration concerning its friction. Illustrated with 6 figures. 
Contained in SCIEN'l'IFIC AMERICAN SUPPLEME"T No. 473. Price 10 cents. To he had at this office and from 
all neWSdealers. 

FIlII: Atm WATER-PROOII' BUILDING 1'JcLT. 
FIRE-PROOF PAINTS, STEAK PACKIl(GS, BOILER 

" COVERINGS, ETa. 
Samples and delcripti'lte Price List free by mail. 

H. W. JOHNS !4'J" G CO., 87 !4AIDEN LANE, N. r . 
CHICAGO. PHILADELPHIA. LONDON. 

LIGHTNING RODS. -DESCRIPTlON OF 
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With 6 figures, Contained in SClJONTIFIC AMERICAN 
SUPPLI':MENT, No. :i�:i Price 10 cents. To be had at 
this office and from all newsdealers. 

INTERNAT I O NAL I N STITUTE FO R 

Liq��A��R. �ll:!9w�J.li� YO�as
. 

ELECTRIC TRAMWAYS.-DESCRIP-
tlon of the electrlc tramway recently constructed at 
Wrt'J!<��1I' :a����iI��:aR!,"'::'� blo��i����
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FlC AMERICAN SUPPLEMENT No. :i�8. Price 10 cents, 
To be had at this office and from all newsdealers. 

V E N 'l' I L A T I O N.-GREAT IMPORT-
ance of ventilation. The Vitiation of alr that Is constant­
ly going on lu inhabited places exhaustion of oxygen 
by gas, candles and lamps. Ventilation by natllral and 
artificial means. Contained In SCIENTIFIC AJI(EUICAN 
SUPPLEMENT, No. :i�:i. Price 10 cents. To be had at 
this office and from all newsdealers. 

WITHERBY, HUGG &; RICHA RDSON. Manufacturers 
of Patent Wood Working Machinery of every descrip­
tion. Facilities unsurpassed. Shop formerly occupied 
bv R. Ball &; Co •• Worcester, Mass. Send for Catalogue. 

1'HE ,J PHOTOPHONE.-DESCRIPTION 
by Prof. Alex. Graham Bell of the new aPl'l'1""tu8 (Pho­
tophone) for the production and reproductIOn of sound 
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ments with selenium Experiment with light as a pro­
ducer of sound. Researches by Messrs. Tainter and 
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rangement of apparatns for t�e reproduction of sound 
by light. Non-electric photophone receivers. Contained 
in SCIENTIFIC A,mRICAN SUPPLEMENT, No. 246. 
Price 10 cents. To be had at this office and from all news­
dealers. 

"","D/I[. .A.. :EI..A.:EL:EL][S. 
I·ro\,ldetlce. U. I l  (I'urk @t.)  Six minutes' walk Westfromstation. 

Ol'ltrlnal and Ull ly  nuil"er of the 
H A R R I S - C O R L I S S  E N C I N E , 
With Harris' Pat. Improvements. from 10 to 1,000 H. P 
Send fo r copy E n g i neer's and Steam U ser's 

M a n u a l .  By J .  W .  H i l i ,  M.E. Price S 1 .2$. IIBN1'ION THIS PAPER, 

PAT E N T S .  
MESSRS. MUNN &; CO., in conuection with the publi­

catIon of the SCIENTIFIC AMERICAN, continue to ex­
amine Improvements, and to act as SoliCitors of Patents 
for Inventors. 

In this line of business t.hey have had flYl"ty one years' 
experience, and now have unequaled faciliUes for the 
preparation of Patent Drawings, SpeCifications, and the 
prosecution of Applications for Patents in the United 
states, 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 Patents. All business intrusted to 
them Is done with special care and promptness, on very 
reasonable terms. 
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cure �em ; directions concerning Labels, COPyrig�ts, Designs, Patents, Appeals. Rf!isBues, Infringements, AN-8ignmeuts, Rejected Cases, Hints on the Sale of Pa­tents, etc. 

We also send, l'1"ee of chal"ge, a SynOPSIS of Foreign Pa­
tent Laws, showing the co.t and method of securing 
patents In all the principal countries of the world. 

DI1JN'N· &; CO., Solicitors of Patents, 
361 Broadway. New York. 

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

.A.. P.A..l:Fl. OPPEFl. . 
If you will put a JENKINS BROS. VALVE on the worst place you can find, where you 

cannot keep other Valves tight, and If it is not perfectly tight or does not hold Steam, OilS, Acids. 
or other fluids longer than any other Valve, you may return it, and your money will be refnnded 

To avoid imposition. see that valves are stamped "Jenkins Bl'os." 

J E N KI N S  B R OS.,  
.,.1 John St., New YOl'k. 13 So. Foul'th St . .  Phila • 79 Kilby St., Boston. 

I M i n era l La n d s  P rospected . I Artesian Wells Bored. Su erior Stationary En­
gines, speciallY adapted to Efectric Li.gh� purposes. 
Built by P A. DIAMOND DRILL CO., Bll"dshnro, Pa, 
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P R O  G R E  S S  IN ASTRONOMICAL 
Telescopes,-By w. R. Wal"Jler. How the tirst telescopes 
were constructed. Gaillio's telescope. Herschel's modifi­
cations. The Cassegranian system. ;\1 ethods of over com­
ing chromatic aberration. Improvements in telescopes 
and accessories during the last tlfty years. Some of the 
mOfe celebrated telescopes of recent times. Illustrated 
with 11 figures. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT NO. 4Sil. PrIce 10 cents. To be had at 
this office and from all newsdealers. 
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Address H. L. Shepard. Agent, 134 E. 2d St.,Cincinnati, O. 

PUNCHING HOLES IN SOFT STEEL. 
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puncbilUl: boles in soft steel. With 12 figures. Contain­
ed in SCIENTIFIC AMERICAN SUPPLENENT No. 473. 
Price 10 cents. To be had at thIS Office and from all 
newsdealers. 

THE CURTIS 
RETURN 

S'J:I:El..A..lMC 'J:I:R..A..J? 
For returning steam condensed un­
der pressure automatically Into the 
boiler, whether taken from above w 
below the boiler lever. without loss 

.... ·TH"tCURTirREGULA¥OR CO" 
BOSTON, MASS. 

Send for C i rcu l a r  No. 1 9. 

CONCRETE AS A BUILDING MA-
terial. A pacer by Thomas Potter. calling attention to 
Borne of the ess generally known, but most vital. points 
in connection with the production of good concrete for 
building purposes. Contained in SCIENTIFIC AMERICAN 
SUPPL>;MEN'l' No. 4 87 . Price 10, cents. To be had at 
this office and from a1l newsdealers. 

Mention this paper. 

E P P S  , S 
C R A T E F U L-CO M FO R T I N C .  

C O C O A  
Reflectinlr Telescopes. Equatorial Mountings, etc 

Reasonable prices. Gardam & Sons, 96 J ahn St., N. Y. 

SOURCES OF SALTPETER.-A P A-
per by C. G. W. Lock, Indicating the chief localities of 
production, and describing processes 0 f extraction. 
Contained in SCIENTIFIO AMERICAN SUPPLEMENT No. il2S. Price 10 cents. To be had at this office and from 
all newsdealers. 

VASELINE, l'ETREOLINE, NEU-
trnllne.-Their method of manufacture. characteristics, 
and various uses. With one ilJustration. Contained in 
SCIENTIFIC AMERICAN SUPPLEMENT No. 4S:i. Price 
10 cents. To be had at this office and from all news­
dealers 

H O I ST I N G  E N G I N ES and BOilers for every possible 
duty. 

New catalogue ready. 
LIDGERWOOD )[ANUFACTUBING CO., 96 LIBERTY 

ROTARY ENGINES.-DESCRIPTION 
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�1 coupling the shafts. Contained in SCIENTIFIC AMERI­CAN gUPPI,EMEN'1' No. :i�8. Price 10 cents. To be had at this Office and from all newsdealers. 

STREET, NEW YORK. 

[JULY 3 1 ,  1 886. 

TH� AM�RI�AN ��LL T�L�rH�NB �� • 

95 M I LK ST. BOST O N ,  MASS. 

This Company owns the Letters Patent 
granted 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 

I 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. 

DRAWING 1 1Ilus�rated catalogue 
sent on application to 

INSTR'UMENTS WM. '1'. COMSTOCK, 
6 A stor Place, 

• New York. 

WIRE-ROPE STREET RAILWAYS OF' 
San FranCiSCO, Cal.-By A. S. Hallidle, M.E. Descrip­tion, by the inventor of a system of street raHway 
now in successful ogeral:.ioc :in San FranCiSCO, and which 
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steep as to make the use of horses d.ifficult or impossible. 
With 18 iIlustratlonsi.showing passeuger car and dummy, 
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SUPPLEMF:NT, No. �98. Price 10 cents. To be had 
at this office and from all newsdealers. 

OF THill ' 

$ dtutifit �tutritau 
FOR l S86. 

The Most Popular Stlentlfit Paper in the World. 
Only $3.00 a Yeal', includinl!' Postage. Weekly 

l)� Numbel's a YeaI'. 
This widely cil'culated and splendidly 11lustrated 

paper Is published weekly. Every number contaJns six­
teen pages of useful information and a large number of 
original engravings of new inventions and discoveries, 
representing Engineering Works, Steam Machinery 
New Inventions, Novelties in MechanIcs, Manufuctures, 
Chemistry, J;;lectricity Telegraphy. Photography, Archl­
facture, Agriculture, Horticulture, Natural History. etc. 

All Classes of Headel's tlnd In the SCIENTIFJ AMERICAN a popular resume of the best scientific I 
formation of the'day; and it Is the aim of the publishers 
to )lresent it in an attractive form. avoiding as much as 
possible abstruse terms. To every intelligent mind • 
this journal atrords a constant supply of Instructive 
readin/C. It is promotive of knowledge and progress in 
every community where It circulates. 

Tel"ms of Sub8cl"iption.-one copy of the SCIEN­TIFIC AMERICAN will be sent for <me lIea'1"-52 numbers­
postage prepaid. to any subscriher In the United States 
or Canada, on receipt of thl"ee dollnl's by the puh­
lishers ; six months, $1.50 ; three months, $1.00. 

Clubs.-One extra copy of the SCIENTIFIC AMERI­
CAN will be su pplled gratiS fO'l" every club of five subscribers 
at $3.00 each ; additional copies at same proportionate 
rate. 

The safest way to remit is by Postal Order; Draft, or 
Express Money Ordere ·Monny carefully placed inside 
of envelopes, 13ecurely sealed, and correctly addressed, 
seldom goes astray, but is at the sender's risk. Ad­
dress al l letters and make all orders, drafts, etc . •  pay· 
able to 

THE REASONING FACULTY OF ANI- \ 
::l�bt�� ��Ufo� c�;.te��;�hat:;'!��i:�

n
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lMC""O'NN &; CO., 
36 1 B roadway N ew York. 

Address JOHN A. ROEBLING 'S SONS. Manufactur­ers, Trenton, N. J. , or 117 Liberty Street, New York. Wheels and Rope for conveymg power long distances. Send for circular. 

Bibb's Celebrated Originll\ 
BALTIMORE 

FIRE-PLACE HEATERS, 
To warm upper and lower rooms. 

The handsomest, most economical 
Coal Stoves in the world. 

B .  C. B I B B &. S O N  
Foundry Offtce and Salesrooma. 

89 and 41 Light StrQct. 

H.umLE�::S��EJ1�ANTmLS. 
rprSendjO'l' Oircular8. 

BOSTON SEW AGE WORKS.-A FULL 
description of tbe system, accompanied with a map 
showlnlr the geneml arrangement, and discharge into 
the harbor. and with 26 engravings. Contained In 
SCIENTIFIC AMERICAN SUPPLEMENT, No. il�4. Price 
10 cents. To be had at this office and from all news­
dealers. 

Write for Circular aud tell us what you want. B. W. PA YN�!,w �O�k ��ii:; jWi���;
a
s:e�: Eastern Agents, HIJ�L, CLARKE & CO., Bost-On, Mass. Our patented Vertical Boiler wlll not prime. No dan-ger of burning fiues. . 

REMOVAL OF SEW AGE.-BY W. H. 
::i��el�i�;i.!l�e�;
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CAN SUPPLEMENT, No. ��7. Price 10 cent. To he had at tbis offioe and from all neWSdealers. 

not of divine origin, hut CQme Into existence In obedi­
ence to natural laws, and in many caseS ought to rank. 
with the reason of man. Contained In SCIENTIFIO AME­
RICAN SUPPLEMENT, No. �98. Price 10 cents. To be 
had at this office and from all newsdealers. PHOTOGRAPH I C  OUTFITS���r!�r:�;t::. 

.Micro���e8.'rele8cop6,!.&.8pectacle'!J Barometer8, 1'hlfNnom� 
eter8 w. H. W ALlf...:8LEY "-'/j CO.successors to R. 

; J. Beck, Philada. Illus. Price List free to any address. 

THE TEMPLE OF SOLOMON.-A RE-
view. by E. C, Robins. F .S.A., of the various theories 
that have been held respecting the form and the style 
of architecture of Solomon's Temple, with 8 engravings. 
('ontalned In SCIENTIFIO AMERICAN S UPPL >;MEN r No. 
:i�9. Price 10 cents. To be had at this office and from 
all newsdealers. 

HEAD ROUNDINC. 

BAR REL, KEG, 
HOGSHEAD, 

..\.ND 

S tave M achi nery 
Over 50 varieties 

manufactur e d  by 

E. & B. HOLMES, 
Buff"nlo, N. Y. 

STEAM E N G I N ES .  
Horizontal and Vertical. 

D l' e d g i  n /C Machinery. 
Flour, Powder, Sinte and 
Flint llIi l l lUachinery, Tul'­""...--"'r-�,",-"'="F�' bine Warel' Wheels. 
YorkMfg ()o .• York, Pa, U. S. A. 

REGENERATIVE GAS FURNACES.-
A new method of beating, hy Frederick Siemens. Con­
tained In SCIENTIFIC AMERICAN SUPPLEMENT No. 4"'�. 
PrWe 10 cents. To be bad at this office and from all 
newsdealers 

or :E3[  :m 
Scientific American Supplement. 
This is a separate and distinct publication from 

THrn SOIENTIFIO AM.ERICAN, but is uniform therewith 
in sizet every number containing sixteen large pages. 
THE SCIENTIFIC AMERICAN SUPPLI'MENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers In 
all the prinGipal departments of Science and the 
Useful Arts, embraCing Biology, Geclogy, Mineralogy, 
Natural History, Geography, Archreology, Astronomy, 
Chemistry, ElectriCity, Light, Heat, Mechanical Engi­
neering, Steam and Railway Engineering, Mining, 
Ship Building. Marine Engineering, Photogrllphy, 
Technology, Manufacturing Industries, Sanitary En­
gineering, Agriculture, Horticulture, Domestic Econo­
my, Biography, Medicine, etc. A vast amonnt of fresh 
and valuable information pertaining to these and allied 
subjects is given. the whole profusely illustrated with 
engravings. 

The most important Engineering WO'I"k8, Mechanisms, 
and Manufactures at home and abroad are represented 
and described In tbe 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, hoth mailed 
for one year for $7.00. Address and remit by postal 
order. express money order, or check, 

MUNN & Co., 361 Broadway, 'N. Y .. 
Publishers SCIENTIFIC AMERICAN. 

'1'0 1'0l"eilrll SOIbscl·ibm·s.-Under the facilities of 
the Postal Union, the SCIENTIFIC AMERICAN is now sent 
by post direct from New York, with regularity, to sub­
scribers in Great Britain, India. Australia, and all other 
British colonies ; to France, Austria, Belgium, Germany. 
Russll'� and all other European States ; Japan. i:lrazll, 
Mexico, and all States of Central and Sonth America. 
Terms, :when sent to foreign countries� Canada excepted, 
$4, gol:1, for SCIENTIFIC AMERICAN, OIIe year ; $9, gold, 
for both SCIENTIFIC AMERICAN ani!. SUPPLEMENT for 
one year. This includes postage. which we pay. Remtt 
by postal or express money order, or draft to order of ! 

MUNN &; CO., 361 Broadway, New York. 

PRINTING INKS. 
THE .. Scientific American " is printed with CRAS. ENEU JOHNSON & CO. 's INK. Tenth and Lom 
bard Sts., Phila. , and 47 Rose St .• opp. Duane St" N. Y. 
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