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Mechanical Movements 
POWERS, DE.VICES AND APPLIANCES. 

Burst Wat�r Pi"�S a (bing of tb� Past I PROPOSALS. 
You clln now make all wa�erplpes as secure from burstln" luwlnter �s ln slimmer. 

SEALED PRUPOSALS WILL BE RECElVIllD A'l" Tbh pneumatic system I.H tbe on�y one whicb successfully prevents �be annoy- tbe office of the Ltght-House Engineer, Tompkins­tDg and c08tly bw'stlng of water pipes. It bas solved a great economic problem. ville. N, . Y., until 12 o'clock M., of SaturdRY. the �7th da ... HI"bly endorsed by Arcbltects •. Engmeers and Municipal Omclals. No new bouse of May. lE99. and tbeu opened. for furnlsblng tbe ma. sbould be com\:leted without thiS 
.8yste�. RDd all house owners should avail them- terial Bnd labor for tbe completion and delivery of tile By OARDNER D. HISCOX, M. E. 

ThIJJ doub/t.-s!ope caus." the expanding ice to slide into 
the air-dome, taking t.he strai n 0' Ute pipe. The 
air-cushum. a1.8o prevents 
"Hammerin{1," Gavered bU U. S. and Foreign Patofflts. 

selves of this • ounce of preventlOu ,I In season. : metal work for tbe East Face Wharf, LiglJt H O.l!;e pr Send for Illustrated Book!et. g iving fuU oxpmnatlml and discount. Dppot, 'l'ompkinsville. N. Y., in accordance wltb .pecill-Autbor of .. Gas. Gasoline and Oil Engines." THE PNEUMATIC DOillE MANUFACTURING COMPANY, f;;��at���:
e
��fj;'���d��nb����J':t�gg'tcis and other 

301 E Street, Nortbwest. Wasbinll'ton, D. C. U. P. HEAP, :lIeut.-Col.. Corp. of Engineers. U. S. A. Large 8vo. 402 Pages. 
with Descriptive Text. 

1649 I1hlstrations, 
PRICE, $3.00. 

A dictionary of Mechanical Movements. Powers. De-
.:���s. �:�� 1ft'it:r8C:8n:�t���9 �����:t�t�re� 
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e
bI:�r�: mecbanlcal movements, devices1 and applhmces, cover ... In� nearly the wbole range of toe practical aud toven· Uve field, for the use of Mechanics. Inventors. Engineers, 

Draugbtsmen. and aU otbers Interested in any way in 
mecballtcs. 

-SEC'l"IONS.-
1. Jtl�cbanlcal Powers.-Wel"bts. Revolutlou of 
�. T:��:�i��r:;:

r
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l
�pSes���l:: �Cc.. tiOD Gear, Spur, Bevel, and Screw Gear, etc. 

3. M��rg\��Wi:�er�f Q�:n'ti�i��-:�g3e1pJ!1{ae���:.
e
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: TOOLMAKERS' • 
• UNIVERSAL : 
: SURF ACE GAUGE. : • Complete de.crlptlon In • • our 112. page Catalogue of • • �!�� ¥o

e
r
c��nlcal 'l"ools . • • THE L. S. STARRETT CO. • • Box 13. ATHOL. MASS., U. S. A. • •••••••••••••••••••••••••••• 

4. Steam Power-Boilers and A,linnC18'- j F.nglnes. Valves and Valve Gear. Paralfel MOtion Hear. Governors and 'Eolittne Devices, Rotary 
EnglDes, OSCIllating Engines. -:-__________ ____ ______ _ :i. s�o"r:l'en�..:,I�::a'i_��o;;.���t��':ids��t�.�ump.. '180 

6. Motive Power-Gasllnd l'iasolineEolI'ines. - Valve Gear and Appliances. Connectmg Rods 
and Beads. Japntna Launch 7. Hydraulic Power and Devices. Water 
Wbeeh, Turbines, Governors, Impact Wbeels, 
Pumps. Rotary Pumps. Sipbons. Water Lifts. Ejectors. Water Rams. Meter •. Indicator •• Pres- 16 ft. witb I�' B. P. Engine is my Specialty. �'astest and sure Regulators, Valves. Pipe JOints. Filters, etc .. 

8. Air Power Appliances.-Wind MIU •• Bel· I best made boat In tbe world for tbe money. 
lows, Blowers, Air Cbmpre880rs, Compressed .\ir 

9. El;,':,
o
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a
�'i:'n��:':ic��':.:�l}�·.;::�, C. L. B ARKER, Pittsfield, Mass. 

tors. Motors, Wiring, Controlling and Me08ur- I _____________________ _ 
tng, Lighting, EI ectric Furnaces. Fans, Search 
Light and FJlectric Appliance.. PHOTOGRAPHERS 10. Navlf,atlon and Roads.- Ves.el •• Salls. Rope 
,!Cnd
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r';;�g����:tg;�r:: TRY TO LID 0 L I Bicycles, and Motor Adlunct!< For Dry Plates and Bromide 11. G::IW�r';;; �!� 'b'flf.f..�ri�t'�r' �g�{'�to�

IIM'�tY�a Paper •. Acts rapidly, i. staln-
Gear, F.piCyclicai and Planetary Trains, •. Fergo- les8 and can be used repeat-
800'S" Paradox. �g!�

.
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e
� ! lZ. Motion and Device .. Controllina' illotlon. Pure Tol\dol hr profe •• loD-te�����ts8to

n
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a:i spe�:.a��1uI:tec��: als, 000. ounce. Recommt'nd. 
Variable Cranks, Universal Shaft Coupllll�s. b�a��r:�lf it�

a
���r;r

t
_W:�: Gyroscope, etc. ' C I BI Cbl 13. Horololl'ical. - Clock and Watcb Muvements' __________ �p:..e_ r_o_._A_ t_a_. _O_ C_k..:. __ ca�,,_o 

14. ll\��i�'ir': i�SQuarrYln , Ventilation, Hoisting. PHOTOGH,APHY IN COLORS - FOR­Conveying, PulveriZ�ng, Separating, Roasting. 
Excavating. and Dredgtng. mulas for produclIlg pbotograpbs In colors by tbe Cbas-

1:5. Mill and Factory A�pltances. -Hangers, Shaft ftagne process. SCIENTIFIC ,A�IERI(,AN SUPPLEMENT, 
Bearings. Ball Bearmgs. Step •• COuplings. Unl- Nos 1114 and 11 Z:i. Price 10 c�nt. each, by mall. 
versal and Flexible COlJplinlZ8. Clutcbe5 Speed from thl8 offlce and from all newsdealers. 
fiears, Shop 'rool.. Screw 'l"breads. 80lst" l Machine'!, Textile 1fpuances, etc. 16. C����ui�idonp:t:dpUlrl��e.t��k�xl1i';;o�:.stmfe E50XPE
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C'E Dr1ving, Dumpiu,R' {'srs. Stone Grips, Derricks, 

���::ls�r8u����r�n S&�\�::s. 
Roof and Bridge 

I 1'1. Draug'btiua Devices. - Parallel Rules, Curve DeJineatf')rs, Trammels, Ellipsograpbs, Panto-
18. Ml

r
s
a
l�"'a

e
!�ODS Devices. - Animal Power, Sbeep Shears Movements and Device8. Eleva­

tor�b Cranes. sewingt Typewriting, and Printina 
�:�ol��res, It���tR:tiC8�,T�;skSFu���� 
Acetylene Generators. Ga80line Mantel Lampst Fire Arms. etc. 

... " Copies prepaid to any address on receIpt of price. 
pr Send for De&crlptiv. Circular. 

MUNN &. CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 BROA DWA Y. N EW YORK. 
WE AR E THE I N VENTORS OF THE Pff CAULKING MALLETS 

, NOW USED IN ALL THE SHIP 
YARDS OF THE WORLD. 

We make Mallets of a II descrl 't'�' T tions. 'l"bl. i. our specialty. It 
lustrated Price List and Catalogue 
m
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E.tabllsbed 1843. 
460 E. HouSlon St., N .Y., U. S.A. 

ExpeIiInentat Scieace 
By GEO. M. HOPKINS. 

20th Edition R.evised and Enlarged. 
914 Pages, 820 illustrations. 

Price $4.00 In cloth: $6.00 In half morocco, postpaid 

THIS is a book full 
of interest and value 

for Te a chers, Stu­
dents. and 0 t he rs 
who de.ire to impart 
or obt,�in a practical 
knowledge of Phys­
ics, This sp l e n did 
work gives young 
and old something 
wor thy of thought. 
It has tnll u e n c e d  
thousands of men in 
the choice of a career. 
It will give anyone, 
young or Old, infor­
mation that will en­
able him to comt,re-I 
hend the 

provements 
day. It fur n i s  e& . . 
suggestions for hours of instructIve recreation. 

Send for large Illustrated Circular 
and complete Table of Content8. 

Qu1�Ji�ll:s�:����r �uSrk���I�O�� fr:�cr;,b
t
�hei:� 

invention is probably patentable. Communica­tions strictly contldeotlal. HaodbQok on Patent8 
sent free. Oldest a�ency for securlDg patents . . 

8P�C�����St�:,k:?t�o���§�r:����i t:e Co. receive 

Sci�ntific Jlm�rican. 
A handsomely illustrated weekls. LarlZest cir­culation of any scientifiC journal. Terms, $3 a year: four months, $1. Sold by all newsdealers. 

MUNN & CO.3618rOadWay,New York 
Branch Omce. Ii25 F St . •  W asblngton. D. C. 

LORD 

MUNN & CO., PUBLISHERS. 
Office of the SCIENTIFIC AMERICAN. 

36t BROADWAY. NEW YORK. 

Van Norman Duplex Milling Machines SCIE"TIFIC BOOKS °f::���
r
gi':,����· 

Perform tbe combined work of Horizon- MOD E LS for 'nventors. Estab. 1867. Catalogue. tal S�.Indle MillinII' Macblnes, Ver. J, C SEYL. 181 Madison St,. Cbicago. tical l'!pindle MillinII' Macbine .. , and in addition I cut a� aU ang!e.. Tbey are 
FOR SALE English patent No. 27.368 (1898) and 

Invaluable or all kmds of too� gauge and Frencb patent for same Invention. Ad· ::,x��ac����Dg�e'l"���ksa�edtlri\�. 'f,�t��! dre.s L. M. CAMPAU. !U Fort St" W,. Detroit. Micb. 
and fixtures. 

I FO R SALE u. S. Patent No. 683.756, .. An Improved 
WALTHAM WATCH TOOL CO., Sbaft Balance." Address A. S. La FONTAINE. care of A. P. M" CURACAO, W. I. Sprinll'field, MaRS • 

D RILL GRINDER FOR SALE ����t �g;. f.,8
,:;g� .:'�<I H:�i<)�:::�� The Yankee t dress A. R ICHTER,lI38First Ave,. Jewvork City. 

S'i;lJ:':.11'!fz�J'��IITs
w

l:��'tadt��'fi I�rg!� S of any brancb. Send be set for any Size In a few seconds. Gives WE BUY NOVEL TIE lists and discount for any desired clearance. Fully guaranteed. I casb, ROMAIN TALBOT, Berlin C, Germany 
"Can't Grind Wrona." CataLogjree . 

G. T. EAMES COMPANY. ,. 
ICE :��c�m:r�'����"l'n:;,:.in\-\:'V'it{.tJ" 250 As ylum Ave.. Kalamazoo. Mlcb. M�'G. CO .• b1I9 Clinton Street, Milwaukee. Wis. _... BICYCLE CHAINS 

' ..  Kept Clean and Oiled. Our chin bruab do>ee the • bu!llIDt

.

U. WorkJ automatiully. cleans both aid ... 
Can'" I'et out of ordPr, t.epl cbAin free from dut, 
mud aDd Ahrsye oiled 6U eentapOll paid. MODey 
tefuD'led If YOD are DOi. Khd to own i '. E.-ery pur-

. . truTct�&flIIcO.�:ti.a�laOiBit:.: thl�KO.1U. 

• Bacbelor's Buttons made 
, i!��nIe ��eon� i>�8��:�; , .t slip on in a jiffy Press a lit-

tle lever-tbey bold like grim I I' deatb! but don't I njure tbe 
f a b r c .  Instantl:r rei eased 

. ;�d,� dl�r����·at.!%g�:I�h��_ 
... 

ing collar buttons and otber 
.. useful novelties made with 

these fasteners, free 00 request. 
American Rinll' COM Box P. Waterbury. Conn. 

ACETYLENEoEALERS' HAND BOOK 
[nformation net, 42 pp. 10 cts. 
F.COBTEZWILSON &Co .. Cblcago 

TURBINES lY'" Send for Circular ''In.'' 
JAS. LEFFI;L &. CO Sprinll'field. OblO, U. S. A. 

-----

M O D r:" L S I .... CATACO�U.S 'R�. 
� � UNION MOOn WORKS 

& CoE.ARS ';:u 193 CLARK CHICAGO 

GRINDINI MILLS FOR HL PURPOSES. 
BO.8"rrd'lB Patent Unl. 

versal Eccentric Mill. Address J. S. & G. F. SIMP. 
SON, Zf" Rodney Street. Brooklyn, N. Y. 

NOVEL TIES & PATENTED ARTICLES 
Manufactured by Contract. Pnnching Dies, Special Ma­
cbinery. E. Konigslo .. & Bro .• 1818enecaSt .. Cleveland,U. $525 Agent. proHts per montb, ,\VIII frove it. or j?ay forfeit. New articles jus out. 

A Il.50 samp'l� and terms free. 'l"ry us, ELEC'l'ROGRAPB CO., 28 Bond St., N. V. 

GAS ��Q GASOLINE ENGINES 
WATE.R MOTOR..5 

BAC.KU� WAT[R MOTOR CO NE.WARK N JUS A 

for DRYING Uraln. Sands, Clayo. Fer-i � .A. N"TE'I> , . t11llers, Colfee Wet Feeds Cbemical. 1 Salt SUKar eic. Also � 0 F F E it RepresentatIon In Cblcago and Western territory for • 
BEST MAOHINES 

HULLER'S and CLEA�ER!i\. fir.t class specialty or novelty. Hlgbest references. 
17' Send for 6tn mustrated Catalogue. JT Address full particulars 
S. E. Worrell, Hannibal. Mo .• U. S. A. D. A. JOHNSON. 101 Gaff' Bldll' .. Cbicago • 

Exoerimental & Model Work 
Cir. d: Bdvict fr ... Wm. Hardam & Son .• �1 Rose St.,N. Y. 

VOLNEY W. MASON & CO., 
Friction Pulleys,Clutches&Elevators 

P ROV IDENCE R. I .  

BERESFORD'S 
The BREAK-UP of 

CHINA 
WILL LORD BERESFORD'S famous Mission to China de­

termine the commercial future of that country? The book 
gives his opinion of the commercial outlook, based upon 

observations and interviews with the great Chinese Viceroys and 
foreign merchants in China. He decides in favor of the policy of 
the" Open Door." He decides against" Spheres of Influence." 
He is clear, concise, and convincing. He presents in one volume 
the political and commercial situation in the great Empire whose 
very existence is hanging'in the balance from hour to hour. It is 
a book for the economist, for the American business man, and 
for all those who are interested in the commerce of the world. 

With Portraits. One Vol. 8vo, Cloth, Ornamental, 13 00 

HARPER BROTHERS 
Publishers, N ew York and London 
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