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Inside patre. each inaertlon � - - ?:i cents a line. 
Back Patre. each insertion - _ - 81.00 a line. 

The above are charges per agate lIne-about eill'ht 
words per line. This notice shows the width of the line, 
and is set in agate type. Engravings may head adver
tisements at the same "ate per agate line, by measure
ment. as the letter press. Advertisements must be 
received at publication office as early 88 Thursday morn
Ing to appear in next Issne. 

RIDE CYCLES I 

SY�AL��[ M�ll[��lt I��� W�RKS 
W B BURNS PROfT� 

THE MICRO-ORGANISMS OF AIR 
and Water .. By Percy F. Frankland.-An account of a 
series of observations made to trace the seaso�al varia
tions in the number of micro-organisms in the air and 
water. Wltb 3 figures of apparatus. Contained In SCI
ENTIFIC AMEllICAN tlUPPLEMENT, NO. 663. Prlcel0 
cents. To be had lit this office and from all newsdealers. 

ERIE ENGINE WORKS .w����;,,�����!,�R:sr 
STtlo"TfONARY-PORTA8LE'-AGR1CULTURAL - ENG I hi E 5 ST,A.'TI01>fARY -i='ORTABLE -VEATIGA L - eOI I-E: � S 

TriCycles,and sareUes, 
PNEUMATIC Send for free Illustrated 

Catalogue, 
DYNAMITE TURPEDO 

ELEc'rRICITY, PRACTICAL APPLI
ARCHITECTURAL DESIGNS. ELE- cations of.-A paper by W. H. Preece, F.R.S .. read be
ments of.-Two lectures by H. H. Statham. Treating of f<:>re the IlIltish Associatlqn, 1888. 4n .Interesting re
architecture as an intellectual art, whose aim is to ren.. vIew of the progress made In electriCIty In all its appli
der bulldin/ls objects of Interest and beauty, and not cations. Contained in SCIE!,TIFIC AMERICAN S

W;
PLE-Overman Wheel Co" Makers, 

BOSTON. MASl!l. 

T�E KODAK CAMERA 

Forfull deSCription 
Price, S2:i.00, Reloading. $2,00. 

The 'Eastman Dry Plate & Film Co. 
Rochester, N. Y. I 15 Oxford St., London. 

&00 ff)/' copy of Kodak Pri1llilr with Kodak Photograph. 

THE PHONOGRAPH.- -A DETAILED 
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lug,. Contained ill SCIENTIFIO AMERICAN SUPPLE
ID}NT, No. 632. Price 10 cents. '1'0 be had at tbis 
office and from all newsdealers. 

JENKINS' AUTOMATIC AIR VALVE 
We do away with th e expan

&ion of metal, and depend on 
an expansible elastic plug of 
Jenkins Packing, made special
ly for the purpose, thus insur
ing a perfect seat. 

PRICES, :PER DOZEN. 
Finished & Nickel Plated, $7.50 
Drip Cups for same. - .. 2.00 
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ELECTRO MOTOR. SIMPLE. HOW TO 
mllke. By G. M. Hopklns.-Descrlptlon of a small electro 
mo,tor de'Vl�ed and constructed Wlth a view to assisting 
amateurs to make a motor which mill'ht be driven with 
advantage by a current derived from a battery, and 
whicb would huve sufficient power to operate a foot 
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SUPPLEM>;NT. No. 641. Price 10 cents. To be had at this office and from all newsdealers. 

The ECLIPSE 
HYDRAULIC 

ELEVATOR 
Simple, Dura�'1i f�':�'r!ffSate. 

Cannot fall or freeze. 
Tuerk Hydraulic Power Co. 

New York. Chicago. 

'l'RAMW AY, COMPRESSED AIR.-DE
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which is propelled by a mixture of compresse� air and 
steam. With 2 figures. Contained in SCIENTIFIO AMERI
OA!\" SUPPLEMENT, No. 637. Price 10 cent .. To be 
had at this otIIce and from all newsdealers. 

Springfield Roadster. 
B·I·G·Y·G·L·E·S. 

Superior High-Grade Safety Wheels of both high 
and low styles, unequaled in Material, Workmamhlp, 

Durability, and Beauty, and sold at from 
$16 'to $26 C�EA.E=-E� 

than any other high-grade wheels in the market. 
Descriptive catalogue of all of our Wheels free on ap. 

pI!cation. 

Springfield Bicyole Mfg. Co. 
No_l.'7S Colu:n16ia.A.venue, 

EOSTC?N, MASS. 

PATENTS. 
MESSRS. MUNN & CO., in connection with the publi

cation of the SCIENTIFIC AMERICAN, continue to ex
amine improvements, and to act as Solicitors of Pateuts 
for Inventors. 

In this line of business they have bad fartll-<me � .. s' 
experienee. and now have unequaled jaciUti£s for the 
preparation of Patent Drawings, Specifications, and the 
prosecution of Applications for Patents in the United 
s.ttes. Canada..and Iforeign Countries. Messrs. Munn & 
Co. a180 attend to the preparation of Caveats. Copyrigbts 
for Books. Labels. Reissues, AS8ignments. and Reports 
on Infringements of Patents. All business intrusted to 
them is done with special cal'e and promptness, on very 
reasonable terms. 
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cure them; directions concerning Labels, C
O
pyriJ{�ts, 

Designs, Patents, Appeals, Reissues, Infringements. As .. 
slgnments, Rejected CMes. Hints on tbe Sale of Pa
tents, etc. 

We also send,f1"etof charge, a SynopsiS of Foreill'n Pa ... 
tent Laws. showing the cost and method of .ecuring 
patents in aU the prinCipal countries of the world. 

ltIUNN & CO., Sollcitor8 Or Patent8, 
36'1 Broadway, New York. 

BRANCH OFFlCES.-No. 622 and a:u F Street, PaCli1Ic Building, _7th Street, Waehlngton, D, C, 

Gun.-An exhaustive account of this new weapon and 
of the experiments made with it; along with a descrip
tion and illustration of a proposed. dynamite cruiser. 
with 6 fill'ures. Contained in SCIENTIFIC AMEHICAN SuP
PLEMENT, No. :i9i1. Price 10 cents. To be had at this 
office and from al1 newsdenlers. 

THE EIF FEL _ TOWER.-AN EXCEL-
lent engraving of the EiJl'el one thousand-foot-bll!!h 
tower. wbich was opened to the public a lew days all'o, 
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ENTIFlC AMERICAN SUPPLEME"T, No. :i:i4. To be 
had from newsdealers or at this office. Price 10 cents. 

SAWSWanted50.000saWyers8AWS a n d  Lumbermen t o  
send Us their full address for a copy of Em-A erson's pr Book of SA We. We are first A 
-to Introduce NATURAl, GAS for heating and 

W
tempering Saws with wonderful effect UP-W 
on improvin�-their. quality and toughness, 
eD8bli

.
� us to reduce �rices. A ddres8 

S S EltIERSUN, SMl'I H & CO. (Ltd.), 
Beaver. Fall .. , Pa. 

THERMO-MAGNETIC GENERATOR 
and- Motor.-Descrlption of an apparatus devised DY 
Mr. Menges for the purpose of generating electricity by 
the direct conversion of beat, or by a more direct con
version than that of an ordinary dynamo. With 5 lig
ures. Contained in SCYENTIFIC AMERICA:N" SUPPLE
MENT,No.633. Pricel0cent •. Tobehad atthis o:fllce 
and from ail newsdealers. 
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MENTS, Nos. 633 and 634. Price, 10 cents each. To be 
obtained at this office and from all newsdealers. 

STEAM ENGINES 
U prig ht and Horizontal, 

Stationary, Portable and Semi-Portable, 
S to 16 HOl'se Power. 

11lustrated Pamphlet Free. Address 
AMES LEFFEL 6. CO. 

SPRINGFIELD, OHIO, 
r 110 Liberty St., New York 

COMPTOMETER 
ALL ARITMETHICAL 

• • • •  PROBLEMS 
Solved rapidly and accurately 
by u s  i n g the C.mptometer. 
S a v e  s 40 per cent. of time. 
Entire relief from mental strain. 
Adapted to all commercial and 
scientific computations. Send 
for circular. 

FELT & TARRANT MFG. CO., 52-56 Illinois St; Chicago 

PARIS EXHIBITION OF 1889.-DE- AN Ew e A TAL 0 CUE scrjp�ion of the buildings of the. approaching Paris ex- �F--hlbltl
O
n, and of the ground8 whlCh they are to occupy.: 

VALUABLE PAPERS The Trocadero Park. The Champ de Mars. Tbe Wharves I 
and the Esplanade. Present state of the work. Illus
trated with three engraving,!. Contained in SCIEN
TIFIO AMERICAN SUPPL"M""T, No. 6�7. !'rice 10 
cents. To be had at this office and from all newsdealers. 

SERPOLLET'S STEAM GENERATOR. 
Description of a novel form of genera.tor for the in
stantaneous production of steam., and free from danger 
of explosion. ,rlth 2 figures. Contained in SCIENTIFIC 
AMERICAN AUPPLEMENT, No. 664. Price 10 cents. 
To be had at this office and from all newsdealers. 

WORKING MODELS and Experimental 
Machinery, metal 

or wood. made to order by MA. SON & RAUCH, successors 
to J. F. Werner, 62 CentreJ;lTJl'et, New York. 

Contained i n SCIENTIFIC AMERICAN SUPPL1!lMEN;I', sent 
tree of charge to any address. 

!llUNN & CO., 361 Broadway, New1C�l'k. -----=-- ----"- ;: KEY SEATING ltlachines and 20" DrilJ;" 
W. P. DAVIS, Rochester, N. Y' 
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� tieutifit �mttitall 
ESTABLISHED U!46. 

The Most Popular SeleDtltic Paper in the World. 

This widely cit'culated and Illllendidly lllustrated 
paper Is published weekly. EVQry number contain •• ix
teen pages of useful infmmatlon ood a large number of 
original engra\l"ings of new 'invent10ns and discoveries. 
representing Engineering Works, Steam M achinery, 
New Inventions. Novelties in Mechani CS, Manuf�lctures, 
Chemistry,l!:lectricity, Telegraphy, Photography, Archi
tecture, Agriculture, Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Ten .... of Subscl'iption.-One copy of the SCIEN_ 
TIFIC A"ERICAN will be sent for ,me. 1100 .. -52 numbers
postage prepaid. to any subscriber In the United I!1tates 
or Canada, on receipt of thne dollnr8 by tbe PUb
IIsbers; six months, $1.00; three mon he, $1.00. 

Club •• -Special rates for several nameR, and to Post 
MMters. Write for particulars. 

CUTLER DESK 
BEST IN THE WORLD. 

A CUTLER &. SON, 
• BUFFALO. NY, U .S A  

'l'he safest way to remit is by Postal Order, Draft, 01' 
Express Money Order. Money carefully placed Inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the send.er's risk. Ad
dress all letters and make all orders, drafts, etc., pay
able to HARRISON CONVEYOR! �UNN &: COo. 

Ha!:rrm&" 6rain, Coal, Sand, Clay, TaG Bark, Cinders, Ores, Seeds,&c. 
ct��,1 BORDEN, SELLECK & CO.,IuJ.�'�':.rIl,}Chicago, ilL 

361 Broadway, New York. 
• 
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Scientific Amerman Supplement. 
THE AMERI�AI'»ELL TELEPH�IE ��. 

95 MILK ST., BOSTON,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 rightseeured 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 consequenceb 
thereof, and liable to suit therefor_ 

Address JOHN A. ROEBLING'S SONS, Manufaetur
ers, Trenton. N. J., or 117 Liberty Street, New York. 

Wheels and Rope for conveying power long distances. 
Send for circular. 

THE GREAT TELESCOPES OF THE 
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limitations and method of construetion. Contained in 
SCIENTIIi'IO AM>ORI<'AN SUPPLEMENT, No. 63:i. Price 10 
cents. To be had at tbis office and from aU newsdealers 

TIMBER AND SOME OF ITS DISEASE� 
-An elaborate and a very valuable series of papers 
showing the various causes of the decay of timber and 
how in manv case. It can be prevented. J\Ju8trated with 
39 engravings. Contained In SOII!lNTIFIC AMERICAN 

lJpp , Nos. 637, 638, 640, 643. 644, 661, 664, 66�. Price,10 cent. each, 
entire series. To be had at tbis office and 
sdealers. 

Scientif1c B� Catalogue 
RECENTLY PUBI,ISHED. 
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mailed tree to any address on application. 
M U N N & CO., Publishers Scientific American. 

361 Broadway, New York. 
INV ENTORS and others desirin�new articles manufac
turedand Introduced,address P. O. Box 86, Cleveland, O. 

This Is a separate and distinct Publication from 
Tm! SOIENTIFIO AMERICAN. but Is uulform therewltb 
in size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with tramlated descriptions. 
THE SCIroNTIFIC AM ERICAN SUPPLEMENT Is published 
weekly, and includes a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prinCipal departments of Science and the 
Useful Arts, embracing Biology, Geclogy, Mineralogy, 
Natural Hl8tory. Geol<raphy, A rchreology. 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, Dom�stlc Econo
my, Biograpby, MediCine, etc. A vast amuunt of fresh 
and valuable Information obtainable in no otber pub
lication. 

The most imporlant E1U}ineering Works, 111 echanl.ms, 
and Manufactures at home and abm"d are Illustrated 
and described in the SUPPI,EMENT. 

Price for the SUPPLEMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SOIENTIFfC AM
ERIOAN and one copy of the SUPPLEMENT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order,express money order, or check, 

lllUNN & Co., 361 Broadway, N. Y .. 
Publishers SCIENTIFIC AMERICAN. 

• 

Building Edition. 
THE SOIENTIFIO AMERIOAN AROHI'I'1!lCTS' AND 

BUILDERS' EDITION is Issued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, eqnsl 
to about two hundred ordinary book pages; forming a 
large and splendid lllatrazine of Architectnre, rich
ly adorned with eleJjant plates in colors, and with other 
tine engravings; illustrating the most Interesting ex
amples of modern Architeetural Comtrnction and 
&IlIed subjects. 

A special feature Is the presentation In each number 
of a variety of the latest and best plans for private resi
dences. City and country, Including thO>le of very mod_ 
erate cost M well as the more expensive. Drawing. In 
perspective and In color are given, togetber with full 
Plans, Specificatlom, Sheets of Details, Estimates, "tc. 

The elegance and cheapness of tbis lliRltnlficent work 
HYDRAULIC ELEVATOR LES i bave won for It the I,arll'e .. t Circulation of any 
Fontinettes.-De!!crlption of a hydraulic elevator re- Archl<ecmral publication in the world. Sold by all 
cently built at Les Fontinettes, France, for lifting canal newsdealer.. '2.50 a year. Remit to 
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IC� and. REFRIG�RATING MACHINES �4!g:���o!����� 
The Pictet ArtifiCial Ice Collpany (Utnittd), Room 6, Coal & Iron bobange, New York. bard StII .. Phila., and 47 Rose St., opp. Duane St., N. Y. 

© 1889 SCIENTIFIC AMERICAN, INC. 
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