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Founded bV Mathew Carey, 17'%. 

HENRY CAREY BAIRD &. CO. 
Industrial Publi.hers. Boobellers, and Importero, 

S] .. Wnillur �t.. Philadelphia. (la •• U. S. A. 
I[irOur new and Revised CataJog"ue 0 f Practical and 

Scientific Books. 88 pag"es. EVD, .and our other C aLalo�ueB lind Circulars. the whole coveI'lngo every branch of SCl
ence applied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his 
addre�8. 
- �---.------------

VANDUZEN SJr,.M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
Always in Order, never Clogs nor 

'.''.'"0 .......... Every Pump Guaranteed.. 
1.0 SIZES.-to 12000 Gallon. per Hour. 

Cost $7 to $75 each. Address 
THE VANDUZEN &. TIFT CO., 

102 to 108 E. Second St., tincinnati, O. 

N'OTICEl. 
MINIS1'RY OF PUBLIC WORKS. 
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with its branch lines, on the conditions of the act of 
concession and the specification, copies of which will be 
forwarded to th?s� who apply . for them by letter ad
dressed to tlle �Imlster of Pubhc Workb, Cairo E!!"ypt 
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. Persons tendering should indicate the width of the 
hne, and all other dispositions relative to the tyPO of 
per.manent way . and rolling stock, and the terIll for 
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� the concession. This term may not 

The Egyptian Government reserves to itself t.he right I 
of sel�ctipg and accE7pting whichever ofter it prefers, or ' 
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any offer, however advantageous it may 

LIGHTNING WElL-SINKING MACHINERY MANUfACTURERS. .Hyrdaulic, Jetting, Revolving, Artesian} DIamond Prospecting Tools, Engines Boilers Wind Mills, PU.mps. Encycloped'in., 1,00d mgsJ Earth's Strata, Determi. . 'ty water;mailed,25e. 
leah W ell Worb, 

Anrora,In. 
[ 11 & 13 S. CaDal 

St." Chleagu, .IJI. 
L Da1Iao, Tonto 

HYPNOTISM: ��c�:i�i�n�Q1��:J�nl��t�fe� 
book, just out, I'l 00 100 page pamplilet, 10c. Address 
PROF. A:><DERSON, S. A. 1I, 1H2 Oltate St., CHICAGO. 

K &. ORE BREAKER 
Capacity u p to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
all other Breal!e s combined. 

Builders of High Grade Mining 
Machinery. Send for Catalogues. 

CATES IRON WORKS, 
;')0 C �o. (:lilltfJlI �I: • •  C hicngo 

136 C, Liberty Street, New York, 
237 C, J'rankHn St .. Boston. Mass 
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owning oc controlJing patented novelties which could 
be manufactured out of this material. 

Address J. G., Box 773, NEW YORK. 
-����� 

Before you Order and Sl1bliilocl"ibe to your 
FOREIGN PERIODICALS 
for next year, please send for estimate to G. E. STE CHE ��p���e? �lifoao�:':-ld :eri�(iicals. 

Branches.-LEIPZIG, LONDON, P .ARIS. 

The McCONNELL 

G�rm Proof Filt�rs 
REMOVE MICROBES 

-AND-
All Kinds of Disease Germs. 

I s a Fater ana Cooler Combined. 
The ice as it melts is filtered. 

No other gravity filter does this. 

The McConnell FIlter CO. 
BUFFA LO, N. Y. 

THE MODERN MARINE BOILER.-
By A. B. \ViHits, U.S.N. Description of the principal 
features of the boilers of the United States man-of-war 
New York, with a plea to inventive minds for the pro
duction of a type of boiler which shall do away with the 
necessity of the present enormously lar�e and heavy 
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conjointly. Contained in SCIENTIFIC AMERICAN Sup
PLE\lENT, No. �.,.O. Price 10 cents. To be had at this 
Office and from all newsdea_l _er_s_. _________ _ 

STEVENS PATENT IDEAL 
COMBINED DIVIDER & CALIPER 
No. 62. Price, per set, all nickeled .. $4.00 

Packed for transmission by mail. ��. � \�. Ideal Surface Gau!'<es, Depth Gauges
a ., ;1 \ Ideal and Leader Spring Dividersan 

. ; l \ \ \ Calipers, and Fine Machinists' Tools. 
'1 ; � \ ;:lr" lllustrated catalogue free to aU. ,1/ • J. !o!TEVENS ARM.S & T OOL CO. 

P. O. Box 280. Chicopee Falls. Mass. 

jJ!p��::�:S B ICY C L E S 
Agts E'�To reduce stoclc we offer prices that are 
wanted sltiveinducements even In these times. 

Easy payn�ent8 if desired. A high 
·ade OrdlOary SU; ball bearing 
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to first pnrchaser in each town. Can suit any purp;e. 
Cats. free. Rous� Uazurd & Co. 16 G St. Peoria, Ill. 

FREE Afin,14k gold pi .. 
'So ted watch to every C�$ reader of this paper. 

Cut this out and spnd i t to us with 
your fullllame and address, and we 
wiJlsend you one of these elegant, richl�' jf>weled,gold finished watches 
by e:xpJ"f'SS for examination, And if 
you think it is equal in appearance to 
any$25.00 gold walch pay ourssmple 
price,i3.50,and His yours. We send 
with the watch our Jruarantee that 
,'on can return it at an v time within 
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r 
o
i
/c��!eS���(:�i:

r
�l :i�d �� 

will I(ive you One Free. Write at 
once, as we shall send out samples 
fer tiO da,'s only. Address 
THIZ NATiONAL M'F'C 

& IMPORTINC CO'J! !1M Daarbofll St .. Chicago, ,11. 

J titufi  fit �mtricatt. 
w. L. DOUCLAS 

$ 3 S HOE G-e���en. 
Best Calf Shoe in the World for the Price. 

"',..# .1... �ouglas' name and price i:, sta�p ed O�l the bottom before they 
leave �he factory to p rotect you ag:;unst hIgh pnces. Dealers who make 
the pnce on unstalllpC(� shoes to SUIt them selvcs,charge from $4 to $S for 
shoes of the same qu�hly as.W. L. Douglas 83.00 Shoe. If you wish 
to get the best shoes In qualIty for y�>ur money it will pay you to examine 
W. L. Dougl�.s Shoes when next In need. Sent by mail, Postage 
Free, when shoe dealers cannot supF,ly you. Send for catalogue with full instrucUous how to order by mai . 

W.L. DOUGLAS. Bolt 51>1. Brockton, Mall. 

HARRISON CONVEYOR! 
Ha!i:ITing Grain, Coal, Sand, Clay, Tae Bark, Ginders, Ores, Seeds,&'c. 
����i�i I BORDEN, SELLECK & CO., ! Ma��'�':,rsJ Chicago, III. 

To I� 'V'o�1:ors. 
a!j' � � � � i:: �i;�'r�;npu:�r;:�reF ;��i�'l .ii ��lI�l I!� ����:�: 
OI'S. Guarantees to work out ideas in strictest secrec�, 
�v��k�n�h�����d�g�t

m��ha�e ���d�u£g��lhe:e�lt
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uable ideas, which they lack .mechanical training lo de
velop. Novelties and patent:ed articles manufactured 
by contract. 1 �1 Seneca St •• Clevt"lnnd. Uhio. 
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Bookkeepiufl. �jxpert bookkeeping and 01100 Help
ful Hints." A conCise. practical, And original manual on 
the art of accountancy for all who desire to become ex
pert bookkeepers. By Marcus A. E mmons, Expert Ac .. 
countant. One volume, 8vo, cloth. 200 pages. I l lus-
trated. 189:1.. . . ........ .. . . . . . .. . . . .... . . . . . . .. '" ..... $3 .00 

Uritish Locomotivf"s; their Hliiltory, Construction 
and Modern Development. By C. J. Bowen Cooke. With 
nu mero us illustration.� from sketches and diHgrams by 
C. E. Jones and R. A. McLennan, and reproduction s of 

official drawings and dingrams. ;-)81 pages . . . . . . . . . $2.00 

I�ocomotive Cn.tt'chhlln. Containing nearly 1300 
questlOn8 Hnd answel'::-, eon(:erniJlg designing and C()ll
structing, repairing and running various kinds of loco
motive engines. Inten ded as examination questions 
a n d  to P08t a n d  remind the engine runner, fireman or learner. �'i' Robert Grimshaw. One VO l .• cloth. '362 
p.ages . . 178 lliustrat i,?n�. Containing also full descrip
tIOn, With large foldIng plate, of the famous engine No 9'.)9 recent� built and operated by the N. Y. C. & H. R: 
R.k. 7 fol ing plates. lo\l3 ... .. . ... . . .  '" .......... $:l.00 

Bulbs and T"bprous Rooted Plants. 'l'heir 
history. description. met hods of propagation. and com
pl ete direc�ions for their sUQ�essful culture in the gar
den, dwelling, and greenhouse. By C .  L. Allen. 311 
pages. Illustrated. N. Y., 1893 . . . . . . . . . . . . . . . . . .. . ili2.00 

Cements. Pastes, (Bu{'s, and GUIIlS. A prac
tical guide to the m anufacture and application of the 
varIOUS agglutinants required in the building, metal
working, wood-w(Jrking, and l eather.working trades, and 
for workshop, laboratory , or offire use. With upwal d 
of POO recipe� and formulre. Compiled by H. C. Standage. 
1 2mo, cloth. 164 pages. London, 18.93 . ............ $1.00 

VEI.tOCI'ry OF ICE BOATS. A COL- o,�����o����re'. �2�0��I�r�l. �!������� i1rJsfr��fo��: 
lection of interesting letters to the editor of the SC!EN- 1892 . . . .. . . . . . ...... . . . ..... .. . . . . . . .. ... ... ..... . .. . .. . $3.00 
TIFIC AMEHIC AN. on the Question of the speed of ice 
bO:'l1�, demor.stratmg.how and why it i� that these Craft A new dictionary of terms in electrical science and 
,'3�11 iaster I han the W ind which propels them. III ustrated allied branches. The definitions cover the me!tning and 
With 10 expl,lnatory diagrams. Contained in t;CIENTIFIC �����g�I�1���i������c���:� ��g�:��� °e1a�l�r���fv

u;�: ���:hi�Nat �g�PoL��E�1J f�g� �l !:w���Fer�O
. 
cents .. vised OF newly calculated t,ables of equival�nts. '�rhe 

Rubber Rolls and Wheels. 
Power \Vringing Machines, Drying and Ventilating f;:;��' All stym1i Ifb�k�.�a�t� r{f(�' Catalogues 

work allIS to be the most complete and relIable ever 
published. Synonyms are given after each title. Cross 
references are freely used. The work really constitutes 
a cyclopedia. of the science. and is an invaluablettddition 
to even the smallest t\f electrical libraries. 

Dyeing. A manual of dyeing; tor the use of praC'ti
cal dyers. manuiu,ct.llfPrs. studenls. and all interested in 
the art of dyeing. By Edmund Kneeht, Christopher 
Rawson and Richard I�owenthal. With nu merous illus
trations and speCimens of dyed fabrics. 3 V()}�. 8vo, 
cloth. 1893 . . . . . . . . .... . . . . . . . . . . .............. . .... $l.'i.OO 

Dynamo. Practical dynamo building. with detail 
drawings and instructions for winding, giving correct 
sizes of wire, dimens",ons of iron, etc. A180 diagram for 
house wiring. By L. C. Atwood. One volume, 8vo. cloth. 
143 pages. Illustrated. 1893 ... . ..... . ........ ... . . . . $3.00 

The J)ynamo. Its theory, design and manui"acture. 
By C. C. HaWkins and 1:;" Wa11i8. With 190 illustrations. 
520 pages. 1 vol. cloth. 18.93 . . . . . . . . . . . . •. . . . . . . . . . . .  $3.00 
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tern Maker. Illustrated with 250 engravings, and in
- eluding a number of useful shop notes and memoranda. 

London, 1893 . . . . . . .......... . ... ............. . . . . . . . . .  $1.50 "THE DENSMORE" 
After thorough trial in competition, was awarded the con
tract to supply machines to the U. S. WAR DEPARTMENT 
and its bureaus for the ensuing year, making another 
notable victory for the " World's Greatest Typewriter." 

� Descriptive paIll]Jhlet with testimonials from great 
concerns mailed free. 

Densmore Typewriter Co., 202 Broadway, New York 

M achl' ne 
Ice, etc.,ln a few minutes, $10 and Ull·_ Filters, $1.25 and up. Cooker�, .$l. 8eltzateurs 
to prepare one's self soda water, $4.50 and up. L. DERMIGNY, 126 "' . 26th St.,N. Y. 

Foundations. A practical treatise on foundations, 
explaining fully the principles involved. By W. M. 
fs\ll{.��: . . ��.

e
. ;.�I, .. 8v� • . . 402 .. pa��s .

. �� .f�)ldi.�:$ha.t�i; 

How to Know the Wild Flowers. A Guide to 
the names. haunts, and habits of our common Wild 
Flowers. By Mrs. Wm. Starr Dana. I llustrated by 
Marion Satterlee. Containing descriptions of more than 
400 flowers, with 100 illustrations. 298 pages, square 12mo, 
cloth. By mail, postpaid . . . ..... . . . . . . . . . . . . . . . . . . . .  $I.aO 

IJiqnors and PreM crv es. The manufacture of. 
Tran�Jal.ed from the French of J. DeBrevans. With 65 
illUstrations. 19 tables. 200 pages. 12mo, cloth. 
1893 . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... .  $3.00 

1llechantcs. The Science of Mechanics. A critical 
and histOrical expos itIOn of its principles. By Dr. Ernst 
Mach. Translated from the second Germa n edition by 
r:t'homas J. MCOOrIDltck. With 250 cuts and illustrations. 

MAfEELFYOAUR- MECHANICAL ENGINEER OR DRAUGHTSMAN: 
i One volume, 12mo, cloth. 504 pages. 1893 . . . .. . . . .  $2.50 

J Mine FOI'eman's H andbook of Practical and 
Or qualify to take charge of or to superintend the manufacture of machinery, by de- '.rheoretical lnformation on the Opening, Ventilating, 
voting your idle hours to Home �tudy by the method of THE COltRE�POND. and Working of Collieries. Questions an d answers on 
:EN(�E SCHOOL OF MECHASICS, Scrnlltoll, Pa. 'To begin, students need only practical and theoretical coal mining, designed to nssist 
know how to read and write. Moderate charges. Send for E'REE Circular. �����������. 0��
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EXPERT MODEL MAKING.E.t;M�"�U 
J. C. SEYL, Prop. Chica!'<o Model WorkS, Chicag<,>, Ill . . 179 E. Madison St. Write for Catalogue of Model Supphes. 

h!1�:��'I��¥� te�r�J �gAl��g����:t:;i��c�:ri� 
the most remarkable success. Many thousands 
of the best patents have been secured through 
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moderate terms, enjoys a world-wide reputation. 
Any one who has made an invention way 
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& CO XII communications strictly confidential. A Handbook of Information concerning patents 
and how to obtain them spnt free. 

Patents taken through Munn & Co. receive 
special notice in the Scif'nttfit: Arnf'ricrtrl) and thus 
are bl"Ju�bt widely before the public without cost 
to the Inventor. 'I'his splendid paper issued 
weekly, e]egantly illustrated, has by far the 
largest circulation of any scientific work in the 
world. $:1 a year. Specimen copies Bent free. Ad. dress .l\'IUNN & CO., NEW YORK, 001 Broadway. 

Model & Experimental Work. :.,�����:e 
Advice and ideas not cbar�cd for. Rend for particnlars 
till-RHA]}! <\:; !SON, 98 John Street, :NEW YORK. 

lYON &. HEALY, L. 66 Monroe St., Chicago 
Will Mail Free their newly enlarged .&>"""'''-''1_ 
Catalogue of Band Instrum ents, Uni· 
forms and Equipments. 4:00 }o'ine 11-
IU strations, describmg every article h· 
required by. Bands or Drum Corps. 

Contains Instructions for Amateur Bands, 
Exercise!> and Drum Major's Tactics, By· 
Laws, and a Selected List of Band Music. 

VOLNEY W. MASON &, CO. 
FRICTION PULLEYS, CLUTCHES, ana ELEVATORS 

PROVIDENCE, .R. I. 

STEEL TYPE fOR TYPEWRITERS 
StenCils. Steel Stamps, Ruhher and 

Metal 'l'ype Wheels, D ies. etc. 
IUodf" Hnd Exptn'irnelHal \\ ol'l{� 
Small l\la-chinerv, Noveltie:�t etc., man

ufaMured by speCial eontruct. 
New York Stencil Wks. 100 Na'sau St.. N.V 
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CH 1;(:J'i!'. showing the only perfect system ever deVised for 
holding and driving drills. ltoreh!l1 Agpn�ipJiO : Ph. Roux et Cie., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr., Nueu Prom

�Dade No.5. Berlin. Germany. Selig, Sonnentbal & Co. , 85 Queen Victoria Street, Londo� E. C .• England. 

* THE . , MUNSON" TYPEWRITER. * 
ThiS machine is an "evolution," the outgrowth of years of experience and the 

best �'ii'ci'.1!�
e
�f �����g�.

work iltu��i:p��)f,eat��"o:�t�O the 
Ensily opel'ate(l, with Un iversnl Key Board. 

INTERCHANGEABLE STEEL TYPE WHEEL, 
.lurable and easily kept in order. ;ro keys, 90 characters. Weight, with carry

ing case, 16 pounds. Special wheelS for ditferent janguages. Send jar circular to 
* * THE MUNSON TYPEW-RITER. CO., * * 

16� S. La Salle Streer, Chieago, Ill., U. S. A. 
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gravings . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . •. . . . . . . . . . . .  $3.75 

Miller's Handbook. A handy book of reference 
on the subjects of mineral deposits, mining operations. 
ore dressing. etc., for the use of students and others in
terested in m ining matters. Compiled by John Milne. 
16mo, cloth. 313 pages. I,ondon. 1893 .............. $3.00 

�I odel'n Freneh Artillery. 'I'he St. Chamond, 
De Bange. Canet. and Hotchkiss systems, with illustra
tions of French war ships. By James Dredge. 4['0, half 
morocco .......... .. . ..... . . ... ... ........ ....... ... .  $20.00 

The mechanical execution of this work is most ad
mirable. 

Ore ])eposits of the United States. By J. F. 
Kemp. 8vu, cloth. Illustrated. 18.93 . . . . . . .. . . . . . . $4.00 

Orn alnent. A Handbook of Ornament. Systematic. 
ally arranged for the use of architects. decorators. han
dicraftsmen. and all classes of art students. By Ii'. 
Meyer. 'l'ranslated from the fourth revised German 
edition.:;OO full-page plates, containing 3000 illustrations. 
8vo. cloth. 550 pages. 1893 . . . . .... . . . . .. . ..... .. .. . . $3.6 0 

Ornamental Ca r p e n  t r y . In Three Parts. 
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Part 3. Oriental tattice Work, by C. H. Ozanne. Il lus. 
trated with nUmerous original dpsigns and working 
drawingR. Edited by Francis Chilton Young . (Amateur's 
Practical Aid Series.) 12mo. cloth. London,1893.. .aO 

Palreollrapby. Handbook of Greelc and Latin 
Palreography. By EdWard M�·lUnde Thomp!:2.on (Interna
tional ScientIfic Series, Vol. 70). One volUme. 12mo 
cloth. ;,4;, pages. 1893 . . . . .. . ... . . . . . . . .. . . . . . . . . . . . . $:l. oti 

Resistance of �hip!iil and Screw Propulsion. 
By D. W. 'I'aylor. 8vo, cloth. 234 pages. 1893 . .. $3.71} 

I'StnrMnps and Luminous �tarl!i. A method tor 
quickly learning-the names and positions of the constel
lf1.tions, the movements of the planets, etc. By R. A. 
Proctor and A. E. Beach. One quarto vol. clDth. 
18\13 .. . . ............... . ...................... . ........ . $:l.50 

Steanlsbips a n d  Their Macbin�ry, froln FJrst to l,ast. ByJ. W.C.Haldane. 532 pages. 123i1lustra-
tions. 8vo, cloth • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  $6.00 

Telephony. A mHnual of telephony. By William 
Henry Preece. F.R.S., and Arthur J. Stubbs. 12mo. 
cloth ......................................... ........ $4.50 

Theory of Structures nnd Strength of MD
·terial s. By Henry T. Bovey. Dean of School of I !::����. ����n
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The '1'beory and I'ractice of Modern Fram�d ! �tructu res. Designed for the use of schools, and for 
�ngineers in professional practice. By J. B • •  iohn8on. 
c. W. Bryan. anrl Jr. E. f}'urneanre. One vo1.. 4to. cloth. 
Containing over 500 pages and 250 cuts, incl nding severa l 
full-page half·tones and folding plates. 18.93 .. $10.00 

Vnl'nishes, I�acqllers. Printing Ink�, and 
�?a�l��:. ��!�rc� f�:�d�Jith:r:r
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lacquering, including the preparation of putties and (If 
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pages. 1893 .... . . . . . . ... . .. ..... . .. .. . ................ $3.00 

FEEE. 
Our entirelv new Catalogue of Scientific and Tecbni· 

cal Books, C()llttltning over 3,01)0 ti tles, and embracing 
more than 300 different subjects, with Authors' In.dex, 
Will be maIled free on applicatjon to aQY address i1l 
the world. Address 

MUNN &, 00., 
Publishers of the "Scientific American," 

361 Broadway, New York. 
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