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THE ENDORSEMENT OF FIRST-CLASS ENGINEERS AND MECHANICS THROUGHOUT T�E COUN'£RY has fully de- THE AMDnI�AI BEtt TEtErH�NE ��. 
Inside Page. each insertion ... .... .,. �j cents a line. 
Back Page each inser<ion - - - $1.00 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 head 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 morning to appear in next i8�ue. 
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but it is almost worthless if the elastic is not good. Will you please send us yo�r ad
dress by postal card and glve us 
the privilege of telling you the 
whole of our story'! If you will 
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i
�SI'J$� �hitofl�:!fJ� within your reach in any State 

or Territory. 

monstrated these valves to possess the followin� advantages over·all other valves nOWln use: 
1. A perfectly tight valve under any and aU pYeSSU"" Of .team, oil., or gases. 
2. Sand or grit of any kind will not injure the seat. 
3. You do not have to take them olf to repaIr them. 
4. They can be repaired bY any mechanic in a few minutes: 
5 The el ... ticity of the Disc allows it to adapt itself to an Imperfect surface. 
III Valves having gronnd or metal seats, should sand or grit get uJ'!ln the seat, it Is impossible to make them 

tight except by regrinding, which is expensive if done by hand, and if done by machIne soon wears out the valve, 
and in most cases they have to be disconnected from the pipes, oft.en costing more than a new valve. The tJe:Q.kins 
Discs used in these valves are manufactured under our lH80 patent, and willstandanupre8BUre a/steam, oils, O'racids 
JENKINS BROS .. 71 John St., N. Y.; 105 Milk St., Boston; 13 So. Fourth St., Phlla.; 54 Dearborn St., Chicago. 

THE TEST OF THE ROADS 
FOR TEN YEARS, 
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COLUMBIA 
BICYCLE & TRICYCLES 

sUPERIOR TO ALL OTHERS. J. MEANS & CO. Illustrated catalogue sent free. 
43 Lincoln St., POPE MFG. CO., Boston, New York,Chicago, Hartford. 

EastOD, loIass. 

COMPRESSED AIR FOR TRAMWAYS. 
-A paper by Norman Selfe. discussing the comparative merits of compressed air under high and. 10w pre�f.mres, 
as a motive power for street cars. Contained in SCIEN-
��� AT�

E
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STEAM ENGINES. 
Horizontal and Vertical 

Dredgin g Machinel'y, 
Flout'. Powder, Slate and 
Flint iU ill lllachine,'y, Tur-4.�....c,,-,'7=:::;::':-<'- bille Wate,' Wheel ... 

York Mfg 00., York,Pa. U. S.A. 

THE SIEGE OF ALEXANDRIA BY 
Julius Cresar.-By Rear. Admiral Serre, of the French 
Navy.-The situation of anCient, as compared with 
modern, Alexandria. Cresar's account of the siege of the 
City. Deductions to be drawn from the account. 1Hus .. 
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]0 cents. To be had at this office and from all news
dealers. 

AIR, PURIFICATION 
Prince, M.D. An experimental study in relation to the removal from the air of the dust or particulate material. 
i':.Tlc�1��t����:.ce?iTI��rrit����· "cU:liS:t:J. ,%d
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THE ECLIPSE OF ALGOL, WITH THE 
latest Determinations of its Distance and Dimensions. -By Royal R Hill. An interesting account of recent 
��glis dOi��::si6�ri�}iil�S ��btf��:ilh�f o�h�t!t:!t!lWr�: How a cardboard model of the phenomena of 11:8 eclipse 
may be made. With 8 figures. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No. :i:iS. Price 10 cents. To 
be hadat thisoffice andfrom all newsdealers. 

M ICROSCOPES Tele8cOjle8, Speclacle&,Barom,-
ters9 PhwmametersJ Photo. 

flraphic Ordfit$ for Amateurs, Opera Glasses, <fe. W.H. WALlllSLEY &: CO.successorstoR.ItJ. 
Beck, Philadelphia. Illus. Price List free to any address. 

-�---- "- -- - --- --------
COMPRESSION OF AIR.-DESCRIp· 
tlon of Messrs. Dubois & Francois' improved air com, 
pressing machine, devised for the use of the 1arger in_ 
tr�St\�:

S
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O
��!t�g i�u�)���·el:���nfi�;rd�¥�ft: Contamed in �IENTIFIC AMII1RICAN SUPPLEMI!:NT. No. 435. Price 10 cents. To be"had at thisofficeand from 

all newsdealers. 

THE CURTIS 
RETURN 

STEAlM:I: TE.A:!?_ 
For returning steam condensed un
der pressure automatically into the boiler, whether taken from above or 
below the boiler lever, without loss or waste. Manufactured by 

""IIiiTHE CURTIS REGULATUR CO., 
BOSTON, MASS. 

Send for Circular NO. 19. 

AMMONIA SULPHATE.-A PAPER 
by Watson Smith, F.C.S., describl

�
.Gruneberg's apwra-
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PL"M�NT, No. ii66. Price 10 cents. To be had at this 
Office and from all newsdealers. 

UNE�UALED 
For House, Barn and 
and all outbuildings. 

An;fbody Van Put it 0 .. 
PRICE LOW. 

Write for Sample and BOOk. 
143 Duane et •• N. Y. City. 

SHEPARD'S NEW $60 
Serew-Cutting Foot Lathe. • 

INDIANA PAINT de. ROOFINO 00. 

GAS ENGINES. Foot and Power Lathes, Drill Presses, Scroll-saw Attach
ments, Chucks. Mandrels, Twist Drills, nu�s. CuHpet:s. etc. 

$l. I�athes on. trial. Lathes on 
� l��ii���� P'ge���t;;r catalogue of Outfits 

for Amateurs or Artisans. 
Address lL L. Shepard, Agent, 134 E. 2d St.,Oincinnati, O. 

Mention thIs paper. 

� 
FIRE AND WATER-PROOJ/ BUILDING FELT. 

FIRE-hOOF PAINTS, STEAM PACKINGS, BOILEB 
COVERINGS. ETC. 

Samples and descriptive Price List free by mail. 
B. W. 10llNS IrI'F'G CO., S71o!AIDEN LANE, N. Y. 

Best m principle, workmanship, and materials. .. 
An unequaled sma,n Motor a<I!Wted to aU 0I!e1J. , . ' 
When the motor is nQt at work, the expense of running it ceases 
Simp�e, �afe, Econoliticlll, J)� ... able. 'NO-eXU'R insurance. Four Slzes: 1 H. P., � H. P .• 1 man power, and Dental Engine. These Engines are especially suited for Gasoline Gas for country use. urSend lor IU'lUltratP.d Uatalo!1Ull. ". ! 
ECONOMIC GAS ENGINE COM.�ANY, 

Office and Salesrooms 84 :J:>:JiIY I!iiJT. .. _ y. 

ATTRACTION.-AN IN-
teresting j}aper by William' Tbomson,. discussing the question whether the attraction between any particle 
of matter in one bOOy and any particle of matter in another ern tinues to vary inversely sBthe square oftbe 
distance. when the distance between the.nearest points of the two bodies is diminished by various degrees. 
With 3() figures. Contained in !icIEN'l'IFIC AMEIUCAN 
��'b�L;a�Ea�ihi;;

o
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CTEARNS· 
.1I1!'''� V'r Wlm:II\!f@JMi'Dmo; 

LOW IN PllICE. IIIGII IN rlNlSlL , 
24 in. high. Run of Screw, � 

in. All parts in erchang
able. EX ensioncrankfor large drilling. Chuck holds % 

round or tapered square drilL 
£.C.STEARNS.&Co \. 
WID FOB·�Iag)LAR � 5'lftACUSEJI. Yo, 

T HE ARC ELECTRIC LIGHT.-A RE-
cent address before the New York Electric Ligbt Asso-
��

at
�r��c �r�h�� s'l:��� �'"l.'iJ, ri'tv�"a': ��:':;�ll';g:.) in the past, and what are lts futUre possibilities. 

Hedges' Electric Lamps. Description of a verr curious 
form of electric regulators exhibitedattheParts Electri
cal Exbibition. by Mr. Kellingworth Hedges. With 4 
cuts. Both of these papers are contained in SCIENTIFIC AMERICAN SUPPLEMENT,No. 315. Price lOcents. To 
be had at"thls office and from all newsdealers. 

Chandler 8a Farquhar, 
177 Washington St., 
• BOSTON. 

GOLD MEDAL, PARIS, lR;'l8. 
BAKER'S��� " 

Brookfast Cocoa. 
Warranted absolutely p ..... " 

(Joooa, from which the excess of 
Oil has been removed. It has three 
times the strength, of 00008 mixed 
with Starch, Arrowroot or Sugar, 
and is therefore far more economi
cal, costing l e08 than one cent a 
cup. It is delicious, nourishing, 
strengthening, easily digested, and 
admirably adapted for invalids 88 

as for persons !n health. 
SOld by Grocers e\'erJWhere. 

W. BAKER & CO., Dorchester; lass. 

PROPOSALS INVITED 
For drilling an Artesian Well, at this Institution. Well 
to be :twelve inches for first two hundred feet, below 
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ticulars, address the undersigned. Right reserveS to 
r('ject any and all bi ds. LV ClUS J. LAMAR, Steward, Lunatic Asylum, Stste of Georgia, near Milledgeville, 
Ga., May 7, 1887. 

B A R R E L MACHINERY. 
E. &; B. HOLlIIES, 

BUFFALO, N. Y. 

AIR PUMP, AN INEXPENSIVE-BY 

95 MILK ST. BOSTON, MASS. 
This Company owns the Letters Patent 

granted to Alexander Graham Bell, March 
7th, 1876, No. 17 4,465, 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 consequences 
thereof, and liable to suit therefor. 
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THE SCIENTIFIC AMERICAN ARCHI

TECTS' AND BUILDERS' EDITION is issued 
monthly. $2.50 a year. Single copies, 25 
cents. Forty large quarto pages, equal 
to about two hundred ordinary book 
pages; forming, practically, a large and 
splendid Magazine of Architecture, 
richly adorned with elegamplates in colors, 
and with fine engravings ; illustrating 
the most interesting examples of modern 
Architectural Construction and allied 
SUbjects. 

A special feature is the presentation in 
each number of a variety of the latest 
and best plans for private residences, city 
and country, including those of very 
moderate cost as well as the more expen
sive. Drawings in perspective and in 
color are given, together with full Plans, 
Specifications, Costs, Bills of Estimate, 
and Sheets of Details. 

Architects, Builders, and Owners will 
find this work -valuabUf �rnishing 
fresh WIg l'$e.ffi!fctW"S' All ww 

, contem� OU1 mg or 1mpi'oving hom�s 
or erecting structures of any kind, have 
before them in this work an almost end
less series oj the latest and best exam plts from 
which to make selections, thus saving 
time and money. 

Many other subjects, including Sewer
age, Piping, Lighting, Warming, Venti
lating, Decorating, Laying Out of 
Grounds, etc., are illustrated. An ex
tensive Compendium of Manufacturers' 
Announcements is also given, in which 
the most reliable and approved Building 
Materials, Goods, Machines, Tools, and 
Appliances are described and illustrated, 
with addresses of the makers, etc. 

The fullness, richness, cheapness, and 
convenience of this work have won for it 
the Largest Circulation of any Archi
tectural publication in the world. Sold 
by all newsdealers. 

MUNN & CO., Publishers, 

361 Broadway, New York. 

Building Plans and Specifications. 

PATENTS. 

Agents for Fay's" Yankee» CALIPERS 
AND 

Barnes' Foot Power Machinery, 
AND DEALERS IN 

lIIaehinists' Supplies of Every Kind. 
Send two stamps for illus. catalogue. 

G. M. Hopkins. Directions for making an efficient air 
pump for both exhaustion and compression, from rna· terialscostin� one doUar and fifty cents, and with the expenditure of not more than two or three hours' labor. 
With 20 figures. Contained in SCIENTIFIC AMEHICAN 
SUPPLEMENT, No. :iti9. Price]O cents. 1'0 be had at 
this office and fromall newsdealers. 

In connection with the publication of 
the BUILDING EDITION of the SCIENTIFW 

AMERICAN, Messrs. Munn & Co. furnisb 
Plans and Specifications for Buildings d 
every kind, including Public Buildings, 
Churches, Schools, Stores, Dwellings, 
Carriage Houses, Barns,' etc. In this 
work they are assisted by able and ex
perienced architects. 

MESSRS. MVNN It CO .. in connection with the publi
catlon of the SCIENTIFIC AMERICAN. continue to ex .. 
amine improvements. and to act as Solicitors uf Patents 
for Inventors. 

In thi.line of business they have had forly-<me yearo' 
����on �f

d
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prosecntion of A pplications for Patents in the United 
States, Canada, and Foreign Countries. Messrs Munn & 
fgr ����1���b��s�hiJl��������i����It��t��JIJl�i�: 
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 them i directions concerning 1 .. abels, COUyrig�ts, 
�����t�a��j:c�p�:�ses�m��sb�ni��g��:n�t :M: 
tents, etc. 

We also send, free of charge, a SynopsIs of Foreign Pa. 
tent Laws, showing the co.t and method of securing 
patents in all the principal countries of the world. 

ltITINN & CO., Solicitors ot Patents, 
361 Broadway. New York. 

BRANCH OFFICES.-No. 622 and 624 F Street, Pa
Clllc Building. near 7t b Street, Wa.bington, D. C. 

UARBOLIC ACID.-AN INTERESTING 
paper by l!:rankFrench,M.D .• treating of�be history of 
carbolIC aCtd, the mode of manufacturIng It. and its uses 
as a thet"ape"1l:tic agent, �nresthetic and dentifrip.e, its effect upon anImal organISmS, and the antIdotes. for it in 
cases of poisoning. Contained in SCIE"TIFIC A�CAN SUPI'LE'I"NT, No. 43�. Price IOcents. To be had at 
this office and from all newsdealers. 

Themostsnccessfllll.ubricator 
. lor Loose Pnlleys ill use. VAN UUZEN'S PA'I'ENT 
LOOSE PULLEY OILER. 
Higbly recommended by those wbo have used them for the past two 
years. Pricesveryreasonable. Every user of machinery should have our "Catalogue No. 55 j" sent free. 
VAN DUZEN & ·TIFT, Cincinnati. O. 

LEGS &.ARMS, (ARTIFICIAL) WITH RUBBER HANDS AND FEET. 
�e),!ostNatural, Comfortable II Durable Thousands in Daily �se. ' 

w •• IOP,,",-_ NewPatentl1l Important Improvements. U. S. Gov't Manufacturer. • III. Pamphlet of.60 Pages SENT FRAE. 
A. A. MARKS, tiD1 Broadway, New Yorl( Citro 

� New Catalogue of Valuable Papers 
?��!,t:J���� �gr:����t.�ERICA..� SUPPLEMENT, sent 

MUNN &; CO .. 361 Br08dway.N Y 

� HARRISON CONVEYOR! 
Ha!:ning Grain, Coal, Sand, Clay, Tan Buk, Cinders, Ores, Seeds, &0. g���i�i.1 BORDEN, SELLECK & CO.,lllla��'�':,rsJChicago, IlL 

© 1887 SCIENTIFIC AMERICAN, INC, 

Those who contemplate building, or 
who wish to alter, improve, extend, or 
add to existing buildings, whether wings, 
porches, bay windows, or attic rooms, are 
invited to cOJll1nunicate with the under
signed. Onr"work extends· to all parts of " ,-the �ollntrJ; E,simates,. pl�s, and 
drawmgs pro,rptl, prepared. Terms 
moderate. Address 

MUNN & CO., 

361 Broadway, New York. 

PRINTING IIVKS. 
THE .. Sc ientific Americ an" is printed with CHAS. 

ENEU JOHNSON & CO. 'S INK. Tenth and Lom. 
I)ard Sts •• Phila., and 47 Rose St., opp, Duane St., N. Y. 
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