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Inside Palte, each in8erlion ... _ _  ,. � Cents a line. Hack. Pa&,e, each inser.ion • • •  81.00 a line. 
The above are charges per agate hne -about eight words per line. This notice shows the width of the line, 

and is set in agate type. Engravings may bead adver
tisements at the same 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 iSB ue. 

RIDE CYCLESI 
VICTORS ARE BEST I 

BlCycles, Tricycles, and Safeties, 
Send for free illustrated 

CataloJ(ue. 
Overman Wheel Co., nJakers, 

BOSTON, MASS. 

THE COPYI NG PAb.-HOW TO M AKE 
and how to use j with an engraving. Practical directions 
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43/0;. Price 10 cents. For sale at this office and by all 
newsdealers in all Parts of the country. 

THE KODAK CAMERA 

For full description 

Makes 100 ln�tantnneons 
Pictures by simply pressing 8 
button. Anybody can use it �ho 
can willd a watch. No focusmg. 
No tripod. Rapid Rectilinear 
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be ul!!ed indoors. 

Price, 8�ii.00. Reloadill&" $�.oo. 
The Eastman Dry Plate & Film Co. 

Rochester, N. Y. 115 Oxford St., London. 
Send fryr WJ1II of Kodak Primer with Kodak Photograph. 

GRAPHOPHO�E AND PHONOGRAPH. 
-An interesting account of the Edison, Bell, and Tain-
�i��P!��i�� fg�i���t\�Cn
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Contained in SCIENTIFIC A;\IEltIC.AX 8UPPLEMKNT. No. 669. Price 10 cents. To be had ot tbis office and from 
all newsdealers. 

THE ARMSTRONB MFG. CO. 
BRIDCEPORT, CONN. 

WATER, GAS AND STEAB FITTERS' TOOLS. 

Stocks and Dies tor Pipe, Bolts, and Brass Pipe, 
W"l'ncke�. Pipe Vises, Pipe Cntlel's, etc. 

Catalo!u�S sent free on "application. 

HOlfE.MADEINCUHATOR.-PRACTI-
cal directions for the munuiact.ure of an effective incu
bator that bas been carefill,y tested and found to per
form ali t hat may be reasonably expected; with direc
tions tor operating. With 4 figures. Con tamed in ScI
ENTIFIC AMICRICA" SUPPLEM"NT. No. 630. Price 10 
cents. To be had at this office and from all newsdealers. 

IlIVENTORS.and others de sir in", new articlesmanufac
tur$tand introduced. address P. O. Box 86, Cleveland, O. 

S-ciantific B� Catalogue 
ItEUENTl.Y PUBI.ISHED. 

Our new catalogue containing over 100 pages, includ
Ing works ou more than fifty different subjects. Will be 
malled tree to any address on application. 

MUNN &: CO., Publishers ScientifiC American, 
361 1I"oRdway, New YOI'k. 

. -==- AND FINE GRAY IRON -"LSO STEEL �ALLE�1,.E: 'I C�STINGS FR.Q.MSPECIA_l fRNS 
-O-EVlIN'L"3-J fiNE TINNING JAPA:

N
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S Vi (;O.� l'"iNISHING NING 
THOMF\LEHIGH AVE "'AMERICAN 5T PHILA .�_� 

PATENTS. 
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amine improvements, and to act as SO licitors of Patents 
for Inventors. 

In this line of business they have had forty-one years' 
experience. and now have unequaled jacilitw. for the 
preparation of Patent Drawings, 8pecifications, and the 
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Co. also atWnd tothe preparation of Caveats. CopyrlJ(hts 
for Books, Labels, Reissues, ASSIgnments. and Reports 
on Infrin�ement8 of Patents. All busines8 intrusted to 
them is done with special care and promptness, on very 
reasonable terms. 
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cure �hem; directions conrerning Labels, Copyri�hts, 
Designs, Patents, App eals, Reissues, Infringements, As
.i@ments, Rejected Cases. Hints on the Sale of Pa
tents, etc. 

We also send. free of charge, a SynopsiS of Ji'oreilom Pa. 
tent Laws. showing the cost and method of �ecurinK patents in all the pfincipai countries of the world. 

nVNN �& C O., Solicitor. ot· Paten'., 
861 Broadway, New Yorl<. 

BRANCH OFFlCEB.-No.622 and 6lK F Street, Pa_0 liIuUdiDlJ, DtaI' 7ip itreet, WaahlDl{toD, D. O. 

Jeieuiifie �mtrieau� 

�!I'I'forl�_"", 
STANDARD TOOL CO. 

.A. T:E:OL, :tM:t.A.SS. 
MANUFACTURERS OF 

The Celehrated Chaplin Try and Center Square, Standard Steel Rules, 
Steel Caliper Rules, Universal Bevels, Caliper Gauges, Improved 

Surface Gauges, Bevel Protractors, Depth Gauges, Screw 
Pitch and Center Gauges, Hardened Steel Squares, 

Graduated Steel Squares, Spring Calipers, 
Pliers, Straight Edges, etc., etc. 

WRITE FOR ILLUSTRATED CATALOGUE AND PRICE LIST OF FUll LINE. 
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Accept no valves as Jenkios Bros. un
less stamped with our H'l1rade Mark" 
like cut. 

JENKINS BROS. 
1 John St1"eet, New YOl'k. 

106 Milk Street, Do.ton. 
21 North Oth Street, Phlla. 

64 Dearborn Street, ()hlc&&,o. 
=--------

PARIS EXHIBITION OF 1889.-DE-
scription of the buildings of the approaching Paris ex
hibition, and of the grounds which they are to occnpy. 
The Trocadero Park. The Champ de Mars. Tbe Wharves 
and the Esplanade. Present state of tbe work. Illns
trated witn three engraving.. Contained in SCIEN
TIFIC AMERICA" SUPPL"M�NT. NO.6.". Price 10 
cents. To be had at this office and frow all newsdealers. 

GEOLOGY. -A VALUABLE AND IN-
terestin&, paper by Prof. A. Oelke, npon rock formation. 
DllIerent kinds of stones. Wbat stones ilave to tell ns. 
Sedimentary rocks. How gravel, S1lnd. and mud are 
made, and how they become rocks. How tbe remains of 
plants and animals came to be found In sedimentary 
rockS. .A qusrry and its lessons. Organic rocks. What 
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tell the history of t.he earth. ·W\th oW llluatl'atio{jS. 
Contained in SCI ENTIFIC AMERICAN SUPP L�M ENT, Nos. 
�rii�'':.ft�f��g.; :'�I��.an�O \�'f.al',rt
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from all newsdealers. 

PETROLEUM BOAT. DESCRIPTION 
of a petroleum motor devised by Mr. Lenoir for the 
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Price 10 cents. To be had at tbis office and from all 
newsdealers. 

SECTIONAL CDiUrDTllliS INSULATED AIR IW.E.llU. 

ARCHI TECTURAL DESIGNS. E LE-
ments of.-Two lecturos by H. H. Statham. Treating of 
arehitecture as an intellectual art, whose aim is to ren-
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trations. ContRined in SC[EXTIFIO AMERICAN SUPPI�E
MENTS, Nos. 633 and 634. Price,10cents each. To be 
obtained at this office and from all newsdealers. 

PIPE' COYER INGS 
Made entirely of ASBESTOS. 

Absolutely Fire Proof. 
PAllIlING, BOARD, SBUTBIoNG, ()EJIENT, FIBRE iND SPE()ULTIES. 

C��3jlEa&-&:F'ENCE C� •• F��T E. aT� &T., N. Y. 
BRANCHES: Phlla, 24 Strawberry St. Chicago, 88 E. Lake St. Plttsburg,37 Lewis Block. 

THE AMEnI�AI BELL 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 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 consequence! 
thereof, and liable to suit therefor. 

OTTO lAS ENIINES. 
Over 2ii,OOO Sold. 

Horizontal ••••. Otto ... Gas Engines. 
Vertical ......... 0tto . • . •  Gas Engines. 
Twin Cylinder •. Otto .... Gas Engines. 
Combined ....... Otto .. { �:J ��l;!�:.

s 
Combined ....... Oito .. { �:��;�r:::gs 

OTTO GAS ENGINE WORKS, 
CHICAGO, PHiLADELPHIA.. 
New York A&,ency, IS VelleY Street. 

VAN DUZEN 

CAS ENCINE 
NO BOILER. NOCOAL. 

NO ENGINEER. 
EaJtra WATER RENT 

0 .. INSURA.NOE. 
INSTANTLV STARTED. 
DURABLE, REUABLE, 

ECONOMICAL. 
fordescrlptlon and prices. 

Yan Duzen Sas Engine CO" 
68 E. 2nd St., CINCINNATI, O. 

JAMES B. EADS.-AN AC COU N T OF 
the life and labors of this eminent enJ(lneer. With a portrait. Contained in SClENTIPlC AMERICAN SUPPLE
MENT, No. ii9'-l. Price 10 cents. To be bad at this 
Office and from all newsdealers. 

BROWNIES MAKE PHOTOGRAPHS 
WE MAKE ALL KINDS OF' 

PHOTOGRAPHIC OUTfiTS fOR AMATEURSI 
Send for our New Illustrated Catalogue and 

copy of Modern Photography. 

ROCHESTER OPTICAL CO., 
18 AQUEDUCT ST., ROCHESTER, N. Y. 

-�-------------------

WA'rER OF CONDENSATION.-A DE
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steam.beated apparatns used In the Indnstries. With 24 illu8trations. Contained in 8CCII!�NT(FI(' AMJliR.lOAN 
SUPPLEMENT, No. 6a9. Price 10 ents. To be had at this 
office. and from all newsdealers. 

p:.v.JOHH 
Asallfaa 

STEAM PACKIN G 
Boiler CoverIngs, Millboard, Roofing, 

BuildIng Felt, Liquid Paints, Etc. 
DESCRIPTIVE PRICE LIST AND SAMPLES SENT FU&. 

H. W. JOHIIS MFa. CO., 87 Malden Lane. N. V. 
SEAMLESS TUBES.-DESCRIPTION 
Of the varlons processes of manufacture; wlth« flJ(nres 
IlInstratlve of the appnratn. used. Contained in SClEN. 
TIl'IC AMEmoAN SUPI'LEMF.NT No. 6aS. Price lOceI!¥1. To be had at tbls office and from all newadealers. 

" CUTLER DESK 
BEST IN THE WORLD. 

A ell T L E R &, S C '� 

., 8 ;:- :::- A .... C .  i'J ) , A. 

© 1889 SCIENTIFIC AMERICAN, INC. 

THE PHONOGRAPH.- -A DETAILED 
description 91' the new ana improved form of the pho-
lii'::.a
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MENT, No. 632. Price 10 cents. �'o be bad at tbis 
office and from all neWsdealers. 

TRIPLE THERMIC MOTOR. - DE-
scription, operation I and results of a single-exp81lsion. 
nOD-condensing steam engine, Bupplemented by the 
evaporation of the bisulpbide of carbon and eXF&nston of Its vapor st tbe Brush ElectriC Works, Cleveland, 
Ohio. Contained In SCI F.NTIFIC AMF.RICAN SUPPLE
MENT, No. 64 t. Price JO cents. '1'0 be had at this office 
and from all newsdealers. 

N�vllty H�JR Furn,cla 
Expose an Immense 

Heated SUrface. 
Extract all the Heat from 

the Gases. li'urnish Pure 
Warm Air in abundance. 
Fifteen Yeltrs of Test. 

Universally Satisfactory. 
Send for" Our }j'urnace Book." 

Abram COl stove CO. 
MANUii'" ACTURERS, 

Philadelphia and New York. 

KEY SEATINft iliac hines and 20" Drills. III W. P. DA VIS, Rochester, N. Y. 
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� eitutifie �mtrieln 
ESTABLISHED 1S46. 

The MOlt Popular Selell'lUle Paper Iu the World. 
.,..---

Only 83.00 a Year, lnclndin ... Postalre. Weekly. :i2 Nnmbers n Year. 

This widely cl .c"I!lled and splendidly tll)Jstrated 
paper is pnblished·weekly. Every number contains six
teen pages of useful infOlmation and a larga number of 
original engravingl!!! of new inventfons and discoveries, 
representing Engineering Works, Steam l\luchinery, 
New Inventions. Novelties in MechaniCS, Manufllctures, 
C'bemlstl';y,l<lectricity, Te�egrapby, PbotoJ(raphy, Archi
t£l�ture, Agriculture. Horticulture, Natural Hist.ory, etc. 
Complete List of Patents each week. 

Tel'lus of Snbocl'iption.-One copy of the SCIEN· 
TIFIC A "ERICA N will be sent for one uea,.-52 numbers
postage prepaid. to any subscriber III tbe United States 
or Canada, on receipt of three dolllll'" by the pub
lishers; six montus, $1.50; three months, $LOU. 

Clubs.-Special rates for several nameR, and to Post 
Masters. Write for part!culars. 
�'he safest way to remit ig by Postal Order. Dt&fi, OT 

Express Money Order. MonHY carefnlly placed Inside 
of envelopes, securely Beated, and correctly addressed. 
seldom goes astray, bnt is at the sender'. rlok. .Ad
dress all letters and make all orders, drafts, etc., pay
able to 

:tM:tUNN � CO •• 

361 Broadway, New York. 
T�:m 

Scientific American Supplement. 
This Is a separate and distinct pnbllcatlon from 

THO SClE" TIFlC .AMERlCAN, but Is nnlform therewith 
In Size, every number containing sixteen large pagrul full 
of engravlnJ(s, many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIItNTIFIC AM ERICAN SUPPLIl::MIr.NT Is published 
weekly, and include8 a very wide range of contents. It 
presents the most recent papers by eminent writers in 
all the prin�ipal departments of Science and tbe 
Useful Arts, embracing Biology, GecloQ;Y, Minel'alo�y, 
Natnral History, (,.eo�raphy, A rchreology. Astronomy, 
Chemistry, E1ectricity, Lhtht. Heat, l'lechanical Engi
neering. Steam and Railway Engineering, Mining, 
Ship Bnildlng, Marine Engineering, Phot<:>gr:tphy, 
Tecbnology, Manufacturing Industries, Sanitary En
gineerinlit, AgriCll1ture, Horttculture, DomestIC Econo
my, Biograpby, MediCine, etc. A vast amollnt of fresh 
and valnable Information obtainable In no other pub· 
lication. 

The most imporlant Engineering Works, M ech,ml.ms, 
and Manufactures at home and abro&d are Illnstrated 
and described In tbe SUPPLEMENT. 

Price for the 8l'Pi'I,EMENT for the United States and 
Canada. $5.00 a year, or one copy of tbe SCIENTIFIC AM
EHICAN and one copy of the SUPPLt!:MH:NT, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
aod remit by postal order, express money order, or check. 

:l1·UNN &; Co., 361 Broa,'.way, N. V .. 
Publisbers SCIltNTIFiO AMEItICAN. 

• 

Building Edition . 
THE SCIENTIFIC AMlllRICAN ARCHITECTS' AND 

BUILDERS' EDITION is Issued monthly. $2.50 a year. 
Single copies, 25 cents. F'orty lorge quarto poges, eqnal 
to about two hundred ordinary book pages j forming a 
large and splendid M.ag�zine of A l'chilectnre, rich
ly adorned with elegant plates in colars, and with other 
fine engravings; Illustrating the most Interesting ex. 
amples of modern Architectural Construction a.nd 
allied subjects. 

A special feature Is the presentation In each nnmber 
of a variety of the lat�st and be,t plans for private resi
dences. City and country, including tho�e of very mod
erate cost as wen as the more expensive. Drawings tn 
perspective and In color are J(iven, togetber wltb full 
Plans. SpeCifications, Sheets of Details, Estimates, �e. 

The elegance and cheapness of tWs maltnlflcent work 
have won for It tbe I,arlre.t Cil'cnlation of any 
ArchltOOmra! publication in the world. Sold by all 
newsdeaJere. $2.50 a year. Remit to 

MUNN· & CO., Publishers, 
361 Broadway, New York. 

PRINTING INKS. 
THE .. Scientific American" is printed with CHAS. 

ENEU JOHNSON &; CO.'S INK. Tenth aDIl Lom
bard StI., PhiJa., aDd 47 Rose St., opp. Doane St,. N. Y • 
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