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The above are charges per agate hoe-about eight 
words p�r 1in�. This notice shows the width of the line, 
and 'is set- in agate type. Engravings may bead adver­
tisements at Hie same rate per Rji!ate line. by measure­
ment, as the letter press. Advertisements must be 
received at publication office as early as Thursday morn­
in!! to appear in next issue. 

Jdtuttftt �tUtricau. 
PIPE COVERINGS 

Made entirely of A:;BE STOS. 
Absolutely Fire Proof. 

BR!IDED PACKING, 1IIILL BOARD, SHEATHING, CElIIENT, 
C:El:.A.x.DIE:JiJ�S-S:.;>'E:tVC:JiJ 0<> .. FC>C>T E. 

BRANCHES: Phlla,24 Strawberry St. Chicago, 86 E. Lake St. 

FIBRE AND SPECULTIES. 
aT:EI: ST., :tV. Y. 
Pittsburg, 414 Lewis Block. 

TO BUSINESS MEN. 
!PENBERTHY 
� AUTOMATIC 

IMPROVED 

INJECTOR, 
What is more a.!!�ravattn� than Jeaky 

valves, whether in House, Office, or }1"'ac-

The value of the SCIENTIFIC AMERICAN as an adver­
tisinji! medium cannot be overestimated. Its circulation 
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Why 20,(0) have been sold in two years. 

.Because they cost leas than others and do 
equal work. Lift 20 feet and work from 

bead as well. Re-start themselves 
and require no watching. Will1ift 

IWlI�J�ri��vV:!�
h J��{Sln�i�:O��V���:: 

Accept no valves as Jenkins Bros. un­
less stamped with our "Trade Mark " 
like cut. 

JENKINS BROS. 

ries. and is read in all the prinCipal libraries and reading rooms of the world. A business man wants something 
more th!ln to see his advertisement in a printed news­
paper. He wants circulation. This he has whe n he 
advertises in the SCIENTIFIC AMERICAN. And do not 

, through hot pipes, work from 25 to 
150 lbs. pressure. Parts removable 
without disconnectinli!. alsu inter .. 
cbane-eable. Send for pamphlet. 
Penberthy Injector Co .• Detroit. Mich. 

THE PHONOGRAPH.- -A DETAILED 

':'1 John Street, New York. 
101i Milk Street, BOIIton. 

21 North lith Street, Phlla. 
54 Dearborn Street, fJh1caao. 

THE ONLY PRACTICAL 

let the advertising agent influence you to substitute 
some other paper for the SCIENTIFIC AMERICA N. when 
selecting a list of publications in WllW n yuu aeCide It i8 
for your interest to advertise. This is frequentJy done, 
for the reason t.aat toe aJ;£ent ji!ets a Jarger commiSSIOn I from the papers having a sm�ll circulation th.&n is aUow­
ed on the SCIENTIFIC AMERICAN. 

Ii'or rates see top of first column of this page, or ad­
dresa 

MVNN & CO •• Pnblishers, 
description 01 the new and improved form of the pho­
nograph jU8t brought out by Edison. With 8 engrav­
ings. Contatned in SCIESTJFIC AMERICAN SUPPLE­MENT, No. 632. Price 10 cents. To be bad at this 
offi'Je a.nd from all neWSdealers. 

Wheeling is Belter than Walking. 

Victor Bicycles 
Are Better than Any Others, 

Catalogue Free. 

Overman Wheel Co., nIakers, 

Low-Priced Typewriter 
F irst·Class, Rapid, Durable, Business 

WORLD TYPEWRITER, 44 charac· 
ters, $1 0; 77 characters, $ 16. 

Catalogue free. Typewriter Dept. , POPE MFG, CO ., 
Boston, New York, Chicago. 

BOSTON. MAS:;. � POP SAFETY VALVE 
INVENTORS and otnerS desirin 'new articlesmanufac- A E ELIEF VAL ·E turedand introduced.addressP.'b.Box86.Cleveland, O. 1(l�W T R R V - IJU( IMPROVED STEAM GAGE 
THE KODAK CAMERA sinale"nell ��f!�w���!.�d ���2�:;e�� 

Makes 100 IUfStnnlnneous used ,in connection wit� �team, Air: and Water. 
Pictures by simply pressing a Sole Agents for Cla� k s Llnen Fire Hose. 
butto�. Anybody can use it who CROS;;-B"'y" SYTOERKA'M GAGE & VALVE CO 9IsO�ft��; St. �ag ':;fp��.

waif�Pid 
N�;gt1lii:�!r . BostOIl, Msss. 

�gv��g o�!:,�\��
ra

C;� The CUSHMAN Patent be ufled indoors. 3 Pinion Geared Scroll ChuckS 
Division of I,Iabor with their latest improvements 

-Operator can finish are unexcelled. Made in all sizes 
his own pictures, or from 2� inch to 12 inch diameter, 
send them to the fac. and are sold by the trade all over 
tory to bE' finished. the world. 

Morocco covered Ca- Manufactured by 
mera,in h a n d s o m e  The Cushmnn (:huck Co.; 
s o l e -l e at h e r  case. Hal'ttord, Conn. 
loaded forloo pictures, 

see SCI. AM., Sept. 15. '88. 
PrIce, S:la.OO. Reloading, S!J.OO. 

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

S end for copy of Kodak Primer with Kodak Plwto�raph. 

THE ARMSTRONG MFG. CO. 
BRIDCEPORT, CONN. 

WATER, GAS AND STEAM FITTERS' TOOLS. 

THE COPYIN G PAlJ.-HOW TO MAKE 
and how to utle ; with an engravillg'. Practical directions 
how to prepare the ge latine pad, and also the aniiine ink 
by which the copies are made; how to apply the written 
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43,",. Price 10 cents. For sale at this office and by all 
newsdealers in all parts of the country. 

SECTIONAL COiVI:'DTUGS INSULATED AIR ' .  J:.on.J.D. 

B��:u�i���rJ.I���p�tti�I��t.
es

N�o.l to 10. Made 
trouble landing- every bite. 7 samples, 25c. 
No.5.30c. per doz., postpaid. Best Eng­
lish Spring Steel Bass Hook.s, IOe. a doz. 
SP OO N HOOKSfor 
pike or bass, 15c.; rubberc .......... .-" 
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��:b�:rded linen line, 25c. postpaid. 

Chinese grass line. 30 ft., 25c. 75 ft. reel. 35c. postpaid. 
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PAT�NT 

11 JACKET KETTLES, , 
PlaIn or Porcelain Linp.d. Tested to 100 lb. /, 
pressure. Send for Lists. . 

HAND, BURR & CO., . , 
6U and 616 Market llt .. Philadelphia. Pa. . 

:B:. �. JO:B:NS' Established 185S. 

Stocks and Die. for Pipe. and Brass Pipe, 
Wrenches. Pipe Vises, Pipe Cutters, et c. 

Catalogues sent free on application. 

$60 Screw· Cutting Foot Lathe 
� �:�����rrgii
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;: ]Lents, Chucks, Mandrels. Twist 
• D�\sh�o

�� �l!f.
ers

L�t'iies on 
,a .. 1S payment. 

llend for catalogue of Outfits 
d for Amateurs or A n;'sans. 
.. Address H. L. SHEPARD, 

II> �����M��" AGEN'J' 
c:I 134 East �d S'u'eet, 
� Cincinnati, Ohio. 

THE EIF FEL TOWER.-AN EXCEL· 
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and WhICh is to form a part of the lI'rench Exposition 
attractions. may be found, with description, in the SCI� 
F.NTtFIC AMI'�RICAN SOPPLEME�T. No. rJ.54. To be 
bad from newsdealers or at this o:ffi.ce. Price 10 cellts. 

Asbestos PATENTED Roofi ng 
FX�E-:E=-�C>C>F. 

This is the perfected form of Portable Roofing manufactured by us for the past 
thirty years j is adapted for use on steep or fiat roofs in all climates, can be 

easily applied by uns�nled workmen, and costs only about half as 
much aR tin. Samples and descriptive price list free by mail. 

H. W. Johns Mfg. Co.,S; Malden Lane, N. Y. 
CHICAGO. PHILADEI.PHIA. LONDON. SOLE MANUFACTURERS OF 

H. W. Johns' Liquid Paints, Asbestos Fire.Proof Paints, Sheathings, Building Felts, Asbestos Steam Packings, 
Boiler Coverings, etc. VULCABEI3TON Moulded Piston"'od Packing lUngs, Gusket8, etc. 

OTTO DAS EN.IINES. ALUMINUM�ijEELifACK SAW 
. Over !Ja,OOO �old.. Frame and 1 doz. blades, $2; Blades per doz., 8-inch, $i HorIzontal ..... Otto ... Gas Engmes. by mail upon receipt of price. Hard but not brittle. Vertical.: . ..... Otto .... �as Englnes. CRE:;CEN'l' lUFG. CO., CI.EVELAND, O. TWIn CYhnder •. Otto···t·g: ��ll���· ",. New catalogue of ��ngineers' Specialties. 

Combined .......  Otto.. and Pump •• 

Combined ••••. . .  Otto.. �:rl �;ra�gs 
OTTO GAS ENGINE WORKS, 

CHICA.GO, PHlLA.DELl'HIA.. 

New York Agency, IS Velley Sneet. ' KE-EP COOL' PULLEYS Cheapest,Li!(htest.andBest. Made b� •. : • Hardwood Spht P. Co., Menasha, WIS. 
CLAltR'S 

Light - Running Ventilating 
F.A.JSTS. 

Adapted for Ventilating and Dry­
ing of every description. 

Catalogue free. 
GEO. P .  CLARK, 

Windsor IJocks, Conn. 

GRAPHOPHO� E AND PHONOGRAPH. 
-An interesting account of the Edison, Bell, and Tain-
�il�Pf��i�� 
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Contained in SCiENTIF1C A1I1ERIC.A;-.; SUPPLEMI�:-.JT, No. 
669. Price 10 cents. To be had at this office and from 
all newsdealers. 

ALLE --£: 7 CASTINGS FROM SI'ECIAL tRNS � . ===-CABL AND FINE GRAY IFION ALSO STEEL 

DEVLIN !ceo;{, FINETINNING J� pl\1T 
G 

J TttOMP.�EHIGH AVE � AME�I�;�Hs�Gp'HllA 
NN 

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 Patents 
for Inventors. 

In this line 0 f business they have had forty-two years' 
I'xperience. Wl d now have unequaled faciHties for the 
preparation of Patent Drawings, Hpecitications, and the 
§��t:;.����Ji :J:ll!g�!i
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Co. also attend to the preparation of Caveats. Copyrights 
for Books, Labe1s, Reh;sues, As!ongnments. and Reports 
on Infringements of Patents. All bUsinesb intrusted to 
them is done with special care and promptness, on very reasonable terms. 

A pamphle t sent free of chanze, on ap'plication, con ... 
taininll' fuB informfLtion about Pat.ents and how to pro­
cure them; directions concerning l�abels, Copyriji!hts, 
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tents, etc. 

\-Ve also send, free of charge. a Synopsis of Foreign Pa­
tent. Laws. showin/i! the cost and method of hecnring 
patents in all the principal countries of the world. 

mUNN &; CO., SollcitoFIIJ ot· PatentllJ, 
361 Broadway, New York. 

BRANCH OFFICEB.-No.622 and 6U F Street, Pa· 
OIIIc Building, near 7th Street, Washln!(ton, D. C. 

VAN DUZEN 
CAS ENCINE 

NO BOILER. N OCOAL. 
NO ENGINEER. 

Extra WATER RENT 
or INSURANCE. 

INSTANTLY STARTED. 
DURABLE, RELIABLE, 

SAFE and ECONOMICAL. 
fordes.,riotllon and prices. 

Van Duzen Gas Engine CO" 
E.2nd St., CINCINNATI, O. 

THE AMERI�AN DELL TELEPH�NE ��. 
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 consequenceb 
thereof. and liable to suit tht'refor. 

HOME-MADEINCUl:lA TOR.-PRACTI-
cal directions for the mMnufacture of 3n etIective incu­
bator that has been carefully tested and found to per� 
form all that may be reasonably expected j with direc­
tions for operating. With 4 figures. Con tamed in SCI­
ENTIFIC AMI!:HICAN SUPPL1i:MI1:NT. No. Ci30. Price 1 0  
cell1OS. To be had at this office and from all newsdealers. 

ANNOUNCEMENT! 
Improved methods and special tools make it possible 

for us to manufacture Elevators, to be operated from 
line of shafting, at a larji!ely reduced cost. 

Purchasers desiring a safe and reliable Elevator, 
which has stood the test of 37 years' use, should apply 
to us for an estimate. 

All nur Elevatur machinery is made of the very best I materials, and by skilled workmen. 
I Also manufacturers of Hydraulic Passenger and Freight Elevators. . 

OTIS BIHI'I'HEItS & CO .. 
3S Par!< Row. New YOI·I<. 

TIMBER AND SOME OF ITS DISEASES 
-An elaborate and a very valuable series of papers 
shOwing the various causes of the decay of timber and 
how in maD v cases it can be prevented. ' Illustrated with 
39 engravings. Contained in SCiENTIF.lO .. AMERIC AN 
SITPPLEM>:NT, Nos. 631', 63S; 640',"643. 644, 
64,",. 6�6. 661, 664. 66�. Price 10 cents each, 
or $1 for the entire series. '1'0 be bad at this Office and 
from a11 newsdealers. 

II· CUTLER DESK BEST IN THE WORLD. 
A.CUTLER &, SON, 

• B ,_. F F A L O. N. Y . LJ S A 

© 1889 SCIENTIFIC AMERICAN, INC 

361 Broadway. New YOI·I •• 

Novelty H�TR rurl�n 
Expose an Immense 

Heated Surface. 
Extract all the Heat from 

the Gases. Ji'urnish Pure 
Warm Air in abundance. 
Fifteen Years of Test.. 

Universally Satisfactory. 
Send for" Our Furnace Book." 

Abram COl Ston C 
MANUFACTURERS . 

Philadelohia and New York. 

KEY SEATING lllacltiueslllld 20" l),i!I •• 
W. P. DAVIS, Rocbester, N. Y. 

or::s:: E 

J titutifit �mtti,au 
ESTABLISHED IS46. 

The Most Popular Selenlilie Paper in the World. 

Only 83.00 a Year, inclndina l'ostage. Weekly. 
;)2 Numbers a Year. 

Thl� widely ch'culJlled and splendidly lllustrated 
paper is published weekly. Every number contains six .. ' 
teen pages of useful infolmation and a larg8 number 01 
original engraVings of new inventions and discoveries, 
representing Engineering Works, Steam 1\lnchinery, 
New Inventions. Novelties in Mech.anics, Manufactures, 
Chemistry, �lectricity, Tel egraphy. Pbotography, Archi­
tecture. Agriculture. Horticulture, Natural History, etc. 
Complete List of Patents each week. 

Tenus of Subocrlption.-One copy of the SCIEN. 
TIFIC A:\IERICAN will be sent for one yoor-52 numbers­
postage prepaid, to any subscriber in the United States 
Or Canada, on receipt of t1l1'ee dollnl·. by the pub­
lishers; six months, $1.5 0 i three months, $1.00. 

Clubs,.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The Slld'est way to remit is by Postal Order. Draft, o. 
Express Money Order. Monoy carefully phlced inside 
of envelopes, securely sealed, and correctly addressed, 
seldom goes astray, but is at the sender'� risk. Ad­
dress all letters and make all orders, drafts, etc. pay· 
able to 

�'O'NN &; CO., 
361 Broadway, New York. 

• 
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Scientific American Supplement. 
This Is a separate and distinct pnbl!cntlon 'from 

THK SCIENTIFIC AMERICAN, but !i.unUorm therewitb­
In Size, every number containing sixteen large pages full 
of engravings. many of which are taken from foreign 
papers, and accompanied with translated descriptions. 
THE SCIICNTfFIC Al\llGRlCAN SUPPLIi:MICNT is published 
weekly, and include� 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. Geclol(Y, Mineralogy, 
Natural History, G-eo�raphy, Archreology. Astronomy, 
Cbemistry, ElectriCity, Liji!ht. Heat, Mechanica] Engi. 
neering, Steam and Railway Engineering, )Iining, 
Ship Building, i\larine Engineering, PhotogrHphy, 
Tecbnology, Manufacturing Jndustr1es, Sanitary En­
gineerinji!, Agriculture, Horticulture, Domestlc Econo_ 
my, Biography, Medicine,etc. A vast amunnt of fresh 
and valuable information obtainable in no other pub-" 
lic8tion. 

The most impurtant Engineering Works, Mechani8ms. 
and Manufactures at home and ab1'o&d are illustrated 
and described in the SUPPLEMENT. 

Price for the SVPI1Lll:MENT for the United States and 
Canada, $5.00 a year, or one copy of tbe ScIENTIFIC AM­
Ell.ICAN and one copy of the SUPPLEMIC�T, both mailed 
for one year for $7.00. Single copies 10 cents. Address 
and remit by postal order,expresamoney order, or cheCk. 

illUNN & Co •• 361 Broadway. N. Y .. 
Publishers SCIENTIFIC AMEIlICAN. 

• 

Building Edition. 
THE SCIENTIFIC AMERICAN ARCHl'J'ECTS' AND BlJILDERS' EDITION Is lssued monthly. $2.50 a year. 

Single copies, 25 cents. Iforty large quarto pages, equal 
to about two hundred ordinary b{)()k pages; forming a 
large and splendid 111agazine of Al'cltitecllIl'e, ricb­
Iy adorned with elegant plates in colm-s. Bud with other 
fine engravings i illustrating the most interesting ex .. 
amples of modern Architectural Construction and 
allied subjects. 

A special feature is the presentation in each number 
of a variety of the latpst and best plans for private resi­
dences. city and country, including those of very mod­
erate cost as well as the more ex.pensive. Drawinga in 
perspective and in color are given1 together with full 
Plans, SpeCifications, Sheets of Details, Estimates, �tc. 

The elegance and cheapness of tbls rnallnlflcent work 
have won for it the I�urgel!!Jt Circulntion of any 
Archl�ec<ural publication in the world. Sold by all 
newsdealer.. $2.50 a year. Remit to 

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

TP�l!!�!!!�.pr!t��!t 
ENEU JOHNSON & CO. '8 INK, Tenth and.:t.ODt.. bard SU., Phila., and 47 Rose St., opp. Duane St .• N. Y. 
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