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The new material, U Linenoid," Westfield, Mass. 
For pumping engines. J. 8. Mundy, Newark, N. J. 

., C. S." metal polish. Lndianapoiis Samples free. 
Improved iron planers. W. A. Wilson, Rochester. N.Y. 
Heading machinery. Trevor Mfg. po .• Lockport. N. Y. 

of your motor must be placed. This is approximately 
40 ohms. The resistance must be capable of passing 7! amperes. 2. Wonld it do to solder the smaller wires at point.. of connection? A. Twist and solder. 3. Is it possible to run an alternating motor by a battery current 
passed throngh an indnction coil? If so, are snch mo· tors manufactured, and by whom? A. Yes. Address th� Westinghouse Electric Company, Pittsburg, Pa. 

(5741) H. A. J. asks: Will you please answer the following qnestions? What kind of wire is 
the core of an indnction coil made of, and how many feet of wire will it take for both primary and secondary, also how much of each? I would like to make a shock· 

Microbe Killer Water Filter. McConnell Filter Co., ing battery to give from 50 to 100 volt... A. Yon will Butfalo. N. Y. find excellent articles on induction coils in our SUPPLE· 
Wanted-Light machinery or specialties to bUild. P. 

G. Fleming's Machine Works, Ehzabeth, N. J. 
Pipe frame truck baskets, steel and wooden trucks, etc. L. M. Moore. Rochester. N. Y. See page 399. 
Steam Hammers. Improved Hydraulic Jacks. and Tnbe �]xpanders. R. Dudgeon. 24 Col U mbia St •• New York. 
Screw machines, milling machines, and drill presses. 'rhe Garvin Mach. Co .• Laillht and Canal Sts .• New York. 
Centrifugal Pnmps. Capa City. 100 to 40,000 gals. per Blinute. All sizes in stock. IrvinVan Wie,Syracuse,N.Y. 
Wanted-To bny patent or right to manufactnre an article of general use. Wm. L. Elder, Indianapolis, Ind. 
Carborundum -hardest abrasive known. Send for prl Ces of wheels, powder, etc, The Carborundum Co., Monongahela. Pa. 
Emerson. Smith & Co .• Ltd.. Beaver Falls. Pa .• will send Sawyer's Hand Book on Circulars and Band Saws free to any address. 
For Sale-Pnttying tool patent. See page 76. Address for terms and particulars, Theodore Witte, Chilliwhack. British Colnmbla. 

Models and experimental work. Small articles made in qnantity for the trade. For catalogne, etc , write L. 
G. Winn Mfg. Co., Indianapolis. 

Guild & Garrison, Brooklyn, N. Y., manUfacture steam pumps, vacuum pumps, vacuum apparatus, air pumps. acid blowers, filter press pumps. etc. 
The U Olin" Gas and Gasoline Engines, from 1 to 10 

MENT, Nos. 160, 166,229,569; a coli is very seldom made 
for so Iow a voltage. Those described by us run up to thousands of volts. A simple spark coil with iron wire 
core J.i!X6 inches, wound with two or three pounds No. 20 wire, with a circuit breaker, would answer your pnrpose. 

) A. H. B. says: Suppose a reservoir eleva 50 feet has two discharge pipes each 3 inches in ter, perpendicularly from the bottom. One pipe 1 long, the other 40 feet long, both di SCharge into the n air. Will one pipe empty it quicker tban the other, nd if so which one? Also what would be the result if the pipes were M inch in diameter, same length? A. The long pipe will empty the reservoir the qnickest in both cases. The short tnbe has only the hydrostatic pressure of the head of water in the tank, while the long tube has the suction dne to a vacuum in addition to the hydrostatic head of the reservoir, less the retardation dne to friction of the water in the pipe, which is small. 
(5743 ) J. D. asks: 1. Can caustic soda 

be substituted instead of caustic potash in the caustic potash batteries described in "Experimental Science"? A. Yes. 2. If so, what would be the current and E.M.F. of a pintcell using this solution? A. About the same as for canstic potash, from J.i! to 1 volt, and low internal reo sistance. 
(5744 ) W. S. L. asks: What zinc sur· 

horse power. for all power pnrposes. The Olin Gas En. face is necessary in a bichromate battery to prodnce one gine Co .• 222 Chicago Street. Buffalo. N. Y. ampere of current? That is, what snrface must be ex· 
Party having new U. S. and Can. pats. wants bnsiness posed to the liuid? A. This depends on the external reo 

partner in manuf. and for sale of rights. Staple goods. sistance. With low resistance, a zinc plate of two or Solid business. G. H. Gere, Grand Rapids, Mich. three square inches immersed area would answer. Large 'rhe best book for electrician and beginners in elec. carbon plates operate to prevent polarization and so tend tricity Is .. Experimental Science." by Geo. M. Hopkins. also to maintenance of a high potential, with conseqnent By mail U; Mnnn & Co .• pnblishers. 361 Broadway. N. Y.I current. For the original Bogardns '!niversal Eccentric Mill. (5745) W. J. S. asks if there is anything Foot and Power Presses, Drtlls, Shears, etc., address . . J. S. & G. F. Simpson. 26 to 36 Rodney St .• Brooklyn. N. Y. through whIch a horseshoe magnet WIll not draw; for 
Competent persons who de SI re SIlencies for a new popular book. of ready sale. with handsome pro tit. may apply to Mnnn & Co.. Scientitlc American Office. 361 Broadway. New York. 
Notice to Inventors of devices in wood wishing aBBistance in patenting, making, or marketing their inventions. Communicate with the subscriber, who has a large factory, where all kinds of hard and soft woodworking is done. Johnson.care ofScientitlc American, N. Y.City. 

• ;:W-Send for new and complete cataloilue of Scientific and other Books for sale by Mnnn & Co .• 361 Broadway. New York. Free on appli�ation. 
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HINTS TO CORRESPONDENT!:!. 
Name .. and Addre .... must accompany all letters, or no attention will be paid thereto. Tliis is for our information and not for publication. 
Reference .. to former articles or answers should give date of paper and pal'e or number of question. 
Inq uirie .. not answered m reasonable time should be repeated ; correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all either by letter or in this department. each must take his tu m . 
Buyer .. wishing to purchase any article not advertised in our colnmns will be Jurnl.Bhed with addresses of houses manufacturing or carrying the same. 
Special Written Infol"loation on matters of personal rather than general interest cannot be expected without remuneration. 
Scientific American Supplements referred 

instance, if yon put a needle on one .ide of a glass and the magnet on the other, the needle wlll follow the mag· net. A. A plate of iron will, by absorbing most of the lines of force, cut off the attraction of a magnet for iron on the other side of it. 
(5746 ) J. T. asks h ow cal'bons are plated 

with copper. as I wish to makp. carbon brnshesfor exciter for dynamo. I lind tbat carbon works better tban cop· per; not wearing the commntator so mnch. A. Electro· plate by relZlllar �,.m .. oopper eulphm;e (blue Yitrlol) bath. 
(5747 ) M .  N. J. writes: 1. Suppose an oscillating body making 40 oscillations per minute, requir· 

ing 2 ponnds pressure at each oscillation. If the motive power be snpplied by compressed air, pnmped by an ordi· narily strong person, what percentage of time would it 
require to keep the body moving ?-the compressed air to 
be pumped into a tank and power applied by some form of valve and piston action. A. Yon mnst give the distance the force must be applied throngh, whether the body is to be pnshed for an inch or a foot, or for what extent of motion. Mere pressure reqnlres no energy. 2. Has the idea any great disadvantages to overcome? A. None tbat we can see. Tile clock pendulnm and escapement are an example. 

(5748) R. H. asks: 1. H ow is the unicy
cle described on page 20, Jannary 13, 1894, steered? A. Unicycles are steered by balance. Shifting the center of gravity to one side turns them in that direction. 2. Also 
please state of what and how hard rubber is made. See our SUPPLEMENT, Nos. 249,251, and 252, for an excellent treatise. on the manufacture of all kinds of India rubber. 

to may be had at the office. Pnce 10 cent.. each. (5749 ) G W D asks' Would it be prac Book .. referred to promptly supplied on receipt of . • • . • 

price. i tical to run a Cream separator with a motor and furnish 
Mineral .. sent for examination shonld be distinctly the electricity by a gravity battery and a storage battery? marked or labeled. If so, what would be the cos� and could a person not an expert put it in? Where can I get them, and could I 

(5739 ) 0. V. S. asks: 1. I want to make make the gravity battery? A. It would be practical, ex· cept that a great many gravity battery cells wonld bere· qulred. To charge a single cell at the fnll rate 50 gravity cells per sqnare foot of positive plate wonld be needed. You could make the gravity battery. A certain amount of expert knowledge is needed, especially in running the storage battery. 

a motor from the hand power dynamo described in Sup· PLEMENT, No. 161, for running sewingmachme. I am making drum armature with 12 coils. What size wire mllst I use on lield and armatnre to rnn from storage batteries. each cell having 8 plates 4J.i!X8? A. Wind the field to a resistance of 5J.i! ohms. with No. 21 wire. Wind the armature to a resistance of 6 ohms. Use wire (5750 ) H. C. R. asks for the best sub· 
of size to give this resistance. 2. What is the amperage stance, wood or compOlmd, that would give the �test of such a cell? A. One and one·half amperes. 3. When amount of expansion when immersed in water at boiling cell is formed, how many gravities will it take to charge temperature. Object, to secure a limited pressure from it? A. Two and one·half in series for each cell, and said expansion. A. A zinc rod gives the greatestamonnt enough in parallel to give nearly 1J.i! amperes of current. of expansion among the metals. A hard rubber rod of 4 How long will it take to charge? A. Ten hours if same length will have a greater amount of expansion. 
you have current enough. 5. Can I run a 1 gallon plat· ing bath with 1 cell. nickel plating? A. Yes. 6. How (5751 )  M. c. C. writes: 1. Will the in· 
many storage cells will it take to light a 2 candle power closed sample "t wiregi ve good result.. if used in making 
lamp two hours each night, batteries being charged duro core of armature for motor described in SUPPLEMENT, 
ing daytime with gravity cells? A. Three cells. 7. In No. 641? A. Yes. It would be well to oxidize and 
making plates for storage battery should they be pnnched' shellac it first. 2. How many ponnds of No. 16 wire 
full of holes and filled with red lead? A. You may do does the field require? A. 3J.i! ponnds. 3. How many 
so. See our SUPPLEMENT, Nos. 845, 838, 159,also SelEN. ponnds of No. 18 wire does the armature require ? A. 
TIFIC AMERICAN, No.2, vol. 61, No. 20, vol. 69, No. 9, vol. 2J.i! pounds. 4. Is it single or double covered (cotton) 
68, for storage batterIes. 8. How long will the plates IBBt magnet wire ? A. Double covered is preferable. 5. How 
when in constant use? A. With care, for several year . many convolutions are there in each layer of lield mag· 
If not rightly treated. they may deteriorate in aJew.days. net? A. 34 feet. 6. What is the resistance of motor as a series machine? A. 2 ohms if wonnd with No. 16 wire on 

(5740) M, E. C. asks: 1. I have motor armature, 2 '6 ohms if with No. 18. 7. Could I change it wound for the incandescent circnit of 110 volts, 2 amperes. to a shnnt machine by simply changing the size of wire 
I wish to use it on an arc light circuit of 2,000 volt.., 9J.i! in field and not in armature, and if so, how much? A. amperes. the voltage at the point where the motor is to The motor Is described as shunt wound. The winding be mserted being 1 .000. Could I aCcomplish this by a has 00 be adapted to the potential maintained or to the branch circuit? A Between the point.. of attachment of combination of external resistance and potentla� accord· your branch a resistance of U of tbat of the field magnet ing to circnmstance8. 
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INDEX OF INVENTIONS Fence po.t. Bronson & Helland ..................... 513.451 
�:g: �:i·s�p�r¥:i&:p:R';i.t'.·. ·::.·.·::. ·::.·.·. ·:::::::. �}�� 

Por which LeUers Patent ot the 

United Stale. were Granted 

January 23, 1894, 

Fence. rail. M. S. Smi th ............. ................ 513.344 Fermentation, apparatus for preventing. J. R. Power ........................................ , ..... 513,199 File and the like provided with pins and devices for securinll papers thereon, paper, M. Kragen ... , ........................................ 513.331 Filter, attachable. T. C. Andrews ................... 5 13.�92 Fire apparatns. J. B. Hnnter.......... .... ... .. ... 513.265 "-ND EACH BEARING 'rHA T DATE. �i�� ��1fE:ur.���e,.�-;.\'::iJ.·. ��W.hMinter:::::.:: �}i:� 
�i�:p'�:f��.n!. 'if�1iW:: .�' .. ���.����'.'.'. ':. :::: �}�� [See note at end of list about copies of the.e patents.] Fine cleaner. C. E. Davey ............................ 513.176 

A.dd ·ng ach 'ne Bnrr 'dge &M r.hman 513 452 F Folul�l�tgo:;paecrf,rndej.UcSl·tracbullea·rW.J .. GR·.�.aCuD· o .. n·a·l· d  ... ·.·.·.·.·.· .... 551133·.14g Adj�sta�e sireen. J.�. 8ymes� ........ ::::::::::.: 513;468 .u 
Air brake attachment. T. L. Richardson ........... 513.145 i���i:n"�r,'�Olaint �."iJ�� ·telii::::::::::: ::::: :::�: ��g:lm Air brake mechanism. antomatic. G. S. Jetfrles .... 513,267 Fork holder. safety. G. Sasse ........................ 513,202 Air purifier, return, D. W. Marmon . . . . . . . . . . . . .•••• 513,123 Furnace. See Smoke consuming fUrnace. Smoke 
f1�:;:8.::�� Wall�' �����rmting' appiiratus', 'X: 5l3,1M preventing fur�ace. 513 100 '1'0 h' 513 158 ��aacece·. Em·eLch• aFri'l rC�l·s·to .. k .. e·r· ... R ... ·N· ·e·w .. t·o .. n· .·:.·.·.·.·.·.· ..

•.. .. "13.'." Annu���o�·;,r. .... iem;A:·L.·Vo'ii:::::::::::::::::::: 513:352 .... 0 ..... 
Bag.J. W. Hil ........................................ 513.323 8:::feeap�:..�:�f�cit'b���.f.alt��ht ............... 513.116 
i:�� ��U:�·iDrl°�����llieiiey ',i'Myers:::::: ::::: gli;tli 8: n�ge�.e�f.:;,�';g���nE: rrO� ��l�::::::::::::::: �l�lM Battery. See Secondary battery. Gas motor Igniter. W. F. West .. ................... 513.289 Beating-out machine. Forster & Taylor .... ....... 513.385 Gate See Sliding and swinginl/: �ate Bed. Invalid. J. Eg�ert ........ ...................... 1113,310 Gate; W. E. Wieland .................. : .............. 513.355 Bedstead and concb. M. Rlttberger ................. 513.419 Glass decorating apparatus, F. E. Gnant ........... 513.l8U Bell. electric. C. Tnmbnll. Jr ................ 513.219. 513.220 Gold and silver from cyamde solutions. appara· 
��1:.f���j�W��l1�����: .e����.r.i�. �l.l: .�:.�:.��.� �}&� GoJ�sJ��&:;������afJ.aG.e����::: :'.::::: ::: glglt Belt. G. E. Zeltmacher ............................... 513.448 GGrraaltne dbUarm. P •. 

sTeUemleoYf&SkDye ... L. a ... M.R.t. y .. r ..
..
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...
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.
........•.• 551133,.2Of>373 �:�c�e�!!.cF�t (�!���r ........................... 513.387 C 

13 Gun barrel. Kings]and & Sanger . . . .. . . .. . . . . . . . • . . .  513,398 

�T�:�ie�'j�l: �ic�����·:::::::::::::::::::.:·.: '::.::: g13:1� Gun. breech· loading. J. M. Brownl ug ............ .. 513,301 

Bicycle gearjn�, D. C. Frazeur ...................... 513.101 ����a���:�:k�B�a;:�ri.��:::::::::::::::::::::::::: gl�:� Bicycle .uppo • J. A. McGinnis .................... 513.2� Hammer. power. L. D. Howard ...................... 513.326 Billiard table, bookcase, and desk, combined, 8. Hammer, stonecutter's bush, J. O'Donnell ........ 513,196 A. Faribault ................................ ...... 513.314 Harp for bicycles. wind,!. Armer .................. 513.168 Blackboard and desk. cOwblned, H. E. Bntler ..... 513,080 Harrow. circle1..H. JaeUlsch .......................... 513.329 Block. See Building block. HHaarrrrooww'. dd1!sSkk •• CT.' sBo. ·ghgsarp ................................................. '.' ...... 5
5

1
1
3
3 •. 
072827 :�':.'t.er s��wi1��::oJ : Knode.... .. ................. 513,189 S 

Boiler. See Steam boiler. ����:t:���r:,�J�3�'li �'J: ����cke;.miin·. ·.: ': .. :::: gltfZ¥ Bolt. Grnbb & Peeling ................................ 513.182 Harv" .. ter elevator. F. A. Judie ................ ..... 513.397 Book covers. machine for makmg, C. J. Coles Hay loader. J. L. & P. C. McCreary ................. 513.410 
et at ................................................. 513,453 Head·block air cnshion. W. E. Dean ................ 513,091 BOO�cK1f�f�;���I� .. �.���.�. �.�� ... ����:.�i�.i��: .. �:. 513.436 Heater. See Oil heater. 

Book support and leaf bolder, J. M. Lloyd . . . . . . . . • 5 13,402 ��:r�fff����::c���o�cuCitrx!:!G���·M·oore zl�:� Boot tree clasp. A. D. Warner ....................... 513,253 Hoisting and COnVeYin'i>machine. D. I. Calhoun .. 513.082 BO��o.l':� .. ����s���. �������:. �.���I� •. �:.�: 513.348 �� ��:¥t!��to9ik. aWiiimetree ·!l,ioi<:· · · · · · ·  513.135 
:g��r�a���n�o:!e��:���c: Snowden: : : :::::: gl�:m Ho���rr ��t��,e��i� �s::��r�t!f!l.��?����� .. ��.r. 513,280 ��'!;. GSe�u6'��'::��· ·ii,;ii-i.rake:Safi;iy·bri.ke: 513.278 �orsesgoe·bB.�: Fink .. ii: .... ji.if'O· .. b ........ . . . ���.4� Vehicle brake. Hg��:;h�: f:�e::\�:.'� .f.�eCove ll : .. �. ::::::::.:': 51�:�'O Breast compressor, T. R. Chambers .......... .... ,513,(8) Horseshoe swaging machine H E Darby 5 1345G Brewing vat. H.Strater .............................. 513,215 Hose clamp.S.J. Hart ...... .' ... : .. : ........ ::::::::: 513:3;2 
:�i�!e':':;���� .sfo·[)LJ�W.S8.�; .·e;,�:::::::: ·.:· ...... :.:: g}l.� Hnb. C. G. Berger .................... . .............. 5 J3.2f>ll 

BroUer or toaster, k. Groos ....................... .. 513J03 Hy�����igllr�:Sts::'o��::li�ne�i: :.����;�r��� 5 13,13 3 Brnsh. stencil. L. W. Baldwin ....................... 513.071 Identitlcation device. J. Saudek ..................... 513.150 
��m; :Jt;�:���: g�'lf.l�J�:::o�·.�: .�����t::.: ilg:� 1�3��; :ie� �;� '1��: . Webi;:::::::::::::::::::.::: �IH;l� �!\���fo�����;.gt�mrc�'!e�Aie·ier: : : :::: : :::: ::: ::: gU:��� Indicator. See Street or station indicator. 
Ca". See V .. lved can. Inba ler. W B. Spencer ............................... 513.153 
Capo tasto. F. R. & R. Whelan ...................... 513,165 ���';.y}8rre�t. Bd����:rli;.man·:::::::::::::::::::.:::: Mi;�l� Car and train pipe conpling. combined. W. N. Jack. See LiftinlZ jack. SewelL ................................... ......... 513,249 Jewelry and smal l ware. prodU Cing retlecting Car brake. S. V. Bahme .............................. 5 13,228 properties in. J. Esser ....................... : .... 513.312 Car brake. G. F. Brandan ............................ 513.298 jg��al�e;xR. ��ld�iN�tsford ..... . . ....... ...... . . .. _ 513.075 8:� �����!n�: �. �!��.::::::::::: '::::::::::::::::.::: m;:: Kiln. See DrYin� kiln. 
g:� ����U��: f: R.aUuri>iiy:·:::::::::::::::::::::::.: i}t� I�:fe�er�����cc��te':ley ...................... 513.175 
g:� 3���; fr·efgh1�.¥.'S�·Mtiiilii;'ii:::::::::::: ·:::: :·:.: �lt3M Knitting machme hOlddownf, H. C. Rightmire ..... 513.441 
Car, dum ping, E. A. Trapp . . . . . . . . . . . . . . . . . .•. 51�""6, 513,447 Kni:��n:J�r;:!f:vf:��:,�. �e�, i��pak�����!� 513.157 Car for elevated structures. Kirchner & Chase .... 513.268 Knitting machines. antomatlc electric stop mo. Car. fruit. H. A. Smith ............................... 513.208 La��.o.nef�c1/I.c· Barncc.hWel.' J"a'n"d'u' ·s·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. ·. 551133 •• 

2115111 g:�,�r.w�a:'II:t.'I:: Yng����"�:::::: ::: ::::::::: ::::: gI�:� Lard coolers and purifiers, indicating device for, 
g:�;�y!�Ifj�rni�io .. h�i�:ieet; ·S: ·<i:Lamme:::::. �lg;� Latt·s�co�:te:::�fion· ,ii . C': A: 'WiD'dmiiiler:: ::: : :: ��f:� Carts. co�ined holder and .upport for tiP. C. P. Lattice Or trnss girder. ii. Joly ...................... 513.187 McCla;r.than ...................................... 513.132 Lead. apparatns for the prodnction of white. 
8:ri���:':.l;j::: �f�Ea��r�.1bb���.� : :  : .... : : ::: gl�:rJ Morris & Bailey.. .. .. ...... .... .. .... .. .. .. .... . 513.130 
Chair foot rest. rocking. L. E. Armstrong .. 513,169. 513.170 tr;;��o=�;�.1lc-Lo�e:����I.I: : :: :.':::::::::. �����: m;m 8R�Bg��.f .. ��C�tr:;.'7,��.chmldt .............. 513. 284 H��%�'12kPr1;."¥t,.GWItW,lku8; KKlIl'EWi.iJ.·::. :.: ��� Chnrn. Davis & Sawyer ............................... 513,361 Lock. See Combination lock. Trunk lock. 
g��::::·p�:".!�.'t�y��WByio,r: :::.::::::::::::::: : : ::::: gUilJi tg��'��Ii:i�!d:;':�: 'doo;,: ii-: ·li:.·iliihiirliigwn·:::.: �lHl.� Circuits, means for neutrahztDg self-indUction Lubricator, C. C. Yonni'" ....................... 513,2'-.(1 in alternaiing. Thomson & RiceiJr ............. 513.349 [Malting apparatus. F. nuttel.. .................... 513;467 Cir���·e �T:�I����:::�I�PaW����in-:: 8�W.��!\�� ll:�il :t�p�g���r:,�fg�gg:�\�'iiite· s�f�:;�:::.u�ie� 513,342 
Cla:��zSee Ho';';·;'i"mp." 'Rubiier'dam ·cliiiDi>: .... 513.370 Met"�rit���a: .. ��rs�l:'!'�ic iiy�jiroce'�;' of '"D'ii 513,324 
ClasP. See Boot·tree clasp. apr,aratus for melting. A. F. I'Y. Kreinsen ...... 513.270 Clasp. W. B. Draper ........... & ............. ........ 513.094 Metal urfecal Elant. E. L. Ford ...................... 513.099 
g:�f�:l.·J:t'!'r "6�(:tgh��:;ln ... ��.�.��::::::::::: g}t� :f:�:::-for ee�tfm�f� 'f:;�Olnme and density of Coal drill, M. iiard.ocg ............................... 613.:m alcohols. etc. ... A V. L. Bedout .................. 513,293 Cock. stop and waste. H. Mneller ................... 513.272 Microphone. A.liroper ........................... ... 513.181 Cotfee Itirrer. I. M. Ginn .... ........................ 513.179 Milkrecept,.,le.J. M. Mattbews .................... 513.125 
g�ff��:s�:f�.;:,�efi.p��£Fa�?,f.'.�: .�.�i�����::::::::::. %�:;SJ Mil!nllF.ee Crusbing or grinding mill. Rolling 
g�l� :l'�r-:�c'h��nb?/'y����::::::::::::: :i>i8;:i24; m:gg Mind�J��"Jfil�rl. ���.���u". f��. tI.�i.�. �.�?�����.� .. 513.294 Coke oven. T. Bauer ........ ......................... 513,257 Mining machine. Benry & Cressey .................. 51S.296 Collar and stiffener therefor. S. D. McElroy ....... 513.337 Miter. level. and square. combined. Hatch & Color harmonizer. E. Kreutzer ...................... 513.399 Wenger ............................................ 513.183 Combination lock, J. 1'. Hoile ....................... 513,325 Mixinll materials, method of and apparatus for, Commutator for dynamo-electrlc machines, H. T. A. Edison ...................... ....... ...... 513.096 

L. Fee ................... .......................... 513,460 , Moulding machine. outside. C. D. Marsh ........... 513.192 
8�g��l�lb..t���-;,rtrilS.iiied .ieam: '6: Messick:.:: %l��zg :f����; l;:���. t.1h: eells.ii:: . :: :::. : :: :: : :::: ::: �13.3M Cooler. See Cream co01er. Mowers, 6!'rass collector for lawn, E. Anderson .•.. 5 Corn cntter. W, R. Clark ............................. 513.087 Music leaf turner. S. H. Redmond ................ .. Corn cuttin� device. Conrtri�ht & Powell .......... 513.380 Mnsical instrument attachment. M. J. Betz ...... .. 
g�Ft�� �':,��fri�'li :itljlva[o����:;�iie(j: ii".iey 513.346 ��:'te-:,xJ',;';l�:r th�ea1ii��Ydt;;':IOO . fO'r' iiolding; J: 513,458 

& Organ .. : ....................... , ................. 513.074 fl. Riley ............................................ 513.147 
coug���in:.e .. Gc: .. ��uJl.�:-ric ���gg�r .. in pipe ���zl�c����m�����: .����.i���:.�: .�:.�.���:::::: �U;� Crate cover and fastener. C E. & J. �'. Weaver .... 513.353 Nut lO Ck. J. Schirra ................................... 513.203 Cream cooler and soda fonntain, F. W. Merrill .... 513,127 Nut lock, R. C. Snowden ............................. 513.209 
g���gr�g �eeJ:;'d��gc�i�r.eli. J. R. Pamphllo� .... 513.197 �llth'::�hW�::�tt,.f..���:::::::::·.::::::::::::::: gU� Cultivator. � .. Hewltt. .............. ................ 51i1,185 �re concentrator belh H. J. Snmmerhayes ........ 513,216 Cnrrency strap; .R. i\P.urgin .......................... 513.211 ackage carrier. W. . Albach ...................... 513.449 
g:�:l� ���:;,�. M::.':,����::::::::::::::::::::::: giPJi �:��i::�: �8.r ����h�:·i!i:i;anda:::::::::::::::::::::: nt� Cnrtain stretcher. lace. A. P. Bohlinger ....... .... 513.073 Padlockil·roa.t & Slaymaker ........................ 513.160 
8�a:�:· t'!:'.:4Ji:n�c:lr:r�er�orD'ctiHei-·: .......... · 513,146 ���: Rseet.u��:ti: .... . . · . .. . ..... . .. .. ........... 513.269 
Dental engine bracket arm. adjustable. J. E. Paper spool or bobbin. G. E. Grimm ......... 513.317. 513,318 Stanton ............................................ 513,214 Pencil holder. S. L. Lazaron ......................... 513.2i!9 De'}�� '}':��c�s·Il'gA��t!b.I.� .an.�I.� .. ��������� 513.178 �g��'g�����r1h.���r���:::.·.·:::.·.·.·::::::.·.:5i1tOO5. ZU:� 
B: �lf.lt����: .��.���� .&. �.��.�: ::::: :::::::: :::: m:� PbO;i':,g:J'.P���:n�':,�a��.� . ��t���� . ����� . ��.�� 51S.ot9 Desk lid support. C. Dorff ....... .................... 513.382 Piano muffier or soft stoP. E. M. Quint ............. 513.341 Dishcloth holder. H. 1<'. Wheeler ........ ........... 513.223 Pistol. W. W. Kimball ................................ 513,237 Disinfecting apparatus. B. McEvoy ................ 613.411 Planter. check row corn. H. Pittman ............... 513.198 Dlstances,tnstrumentforascertaining, DeZiegler Plow, F. S. Moore ..................................... 5 13,336 & Hager ............................................ 513.377 Plow. G. Moore ........................................ 513.408 Door stoP. H. C. Lippincott .......................... 513,333 Plow sweep. J. F. Reeder ... ................... .... 513.417 Douche and bath contrivance, washing, T. E. M. Pneumatic tube systems, station for, H. C. Bnlow .............................................. 513,173 Kelley. .. ........ . ................................ 513,236 
B�f::. s�:!'bl�t�':' (M:�: ............................ 513.416 ��:�'dr�:�r� �� g:,t,;on ................ ' ........... 513.379 Drill. See Coal drill. Radial drill. Power. See Cbnrn power. 
B�?�\� ���in�:nJl!.eii.&cI!�i'?� : :: :: : :: : ::::::::: : :::: �lt� ����;n�rro�i,rt�g.\1.r.�':�chine for. T. H. Stack-Dust collector. J. K. Miller .......................... 513.434 honse .... . .. .................................... 513.212 Dnst or shavings collector. H. L. Day .............. 513.090 Printino; machine. platen, J. Winterton ............ 513,357 
g����·v�i.�: X:�:���·:.::·.:: '::::::::::::. :':::.: ':.:: m;ilN ����!ft�l��Sw\?';s�e&����� .. : .. :.'.::: :'.: : : . ::: :: ::: 5n:� Easel. G. W. McCann ................................. 513.195 Propellin� canal boats. electrical meaus for. J. Electri C conductors. means for cooling. H. A. 

I 
Sachs ......... . ................................... 513.466 Rowland ........................................... 513.422 Pulley. split. L. S. Bache ............................ 113.359 Electri C elevator. N. P. Oti .......................... 513.134 PulleYi split. H. F. Kullmann ....................... 513.118 

�I����:� l\�:�t'if���r;' f�;' S::'f�t.i;'iid.: . ·W:· 'j: 518.260 I ��:::p� ��iE��.fri'��.��I .... ���������.::'. :: :'.: :.M:i,3iS: ��tl�t Kelly ............................................... 513.113 Pump. ejector. W. B. Nevill .......................... 513.412 ElectrIC machine. dynamo. G. F. Dieckmann ...... 11111.459 Pump �overnor. air. J. T. Hayden .................. 513.106 ElectriC mwhlne. maJmeto, H. H. Taylor .......... 513.847 Pumr,. �draulic air. E. H. Weatherhead .... . . .... 513.204 

�I�ml� :::�t��: 5: gUi¥e�Jy'.'. :: .............. ::.: .. ::: .. , ..... :::: ilti11 k���a'l·drhh���ki.rMiii:::::::: '::.: :::::::::.':::::. %\i:1� 
�1:��r�oJ�� ;����I�I�fe�:ro��· J. E. Stanton .. 513,213 1:ft����e�I�':£� ·BIjlni'::fo�t.�.���.�·::.: ·:::.:: ·.:·::::: gl�:�3i Elevators. electric safety device for. R. W. Ma· Rail jOint. E. P. Caldwell ........................ .... ;13,081 grane ........... ... . ............................... 6l3,l22 Rail joint. M. C. Niles ................................ 513,275 En�r:am ���iIPe�Plex engine. Rotary engine. �:IIJ�intj�r��:,i�t�:!�Tc �'o�i��P�evice'fO;':' j: 513.340 Exhibitor. gOods. English & Hinnant .............. 513,383 L. �ope ........... ................................ 513.415 Fabric. See Chenille fabric. Railway rail, H. L. Stillman ......................... 513.445 Fan. antomatic. J. T. Vann .......................... 513.288 Railway Signaling apparatus. E. A. Winter balder 513.376 Fare recorder. A. Katzky ............. ............... 513,462 Railway snpply system. electric. H.S .  Pruyn ...... 513.440 Farrowing booth for brood sows. W. Johnston .... 513.186 Railway track sweeper. G. M. Brill ................. 513.230 Faucet, D. Devlin . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . •  513,092 Railways, span wire for overhead electdc, 8. H. Fancet. meB8uriDil. P. B. Bas.ett ................... 513.069 Short ............................................... 513,426 
J:��::a1.e:; •. �:'���IO� .�'. �.��l.��: ::::: ::::: ::: :::.'. %It.� Ra'fu:���rs�g���i:�'fr ��g�. °n't��:�n:'.!'E:��� 51I1,U9 FeDee machine, W. T. Suplnger ....... ............. . 613.371 Recorder. See �'are recorder. 
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Reel and barrel carrier, combined, H. Miller • • • • • •  518,129 
Reeling macbine, .T. Carsten .........•.•.• • • • . • . • • • • •  513,083 
Refrigerator car, M. S. Millard . . . .••••.••. .••. . . . .•• 513,19i 
Register. See Cash register. 
:�����ort�

e
ff. 'lE.

e
���'f����:: . . . . . . . • • •• • . . . • • •  513,162 

Rheostat, W. Meredith . . . . . . . . . . . . . . .. . . • . • • .. . . . . • . .  513,126 

���Sc%7:�t;"l1
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Rock drills, stand for supporting,.T. McCulloch ... 5�365 
Rollin" mill, J. G. Laune ....••...........•.• ........ 513;332 
Roofing, etc" composite material for. E. M. 

Pritchard ...................... : .. . . . .. . . • • • •• • . . . .  513,247 
Rotary engine, T. Harding ............•• • • • • • •• • • . • •  513,282 
Rubber dam clamp, J. W. Ivory . . .. . . . . • • • • • • • • • . . . •  513,328 

§:�gi
e
'b=��: I:k������:::::::::::::::::::: gU;m 

Sash 'fastener, C. H. Richter ................• • • • • • • • •  518,418 

�:�� t����:"T�'W.°l!:���.�: .�: ?:. �I
.I���. ::: :.: gH;� 

Saucepan, R. B. VanderbUrg ........• • • . . • • . • • • . • • • .  513;221 
Saw guard, C. G. Pickett . . . . • . . . . . . . . . . . • . . . . ...• . . . . 513.138 
Scale, penaulum, L. C. Farmer . . . . ..... ............... 513�117 
School seat, L. Petzeit ..............•• ........•.•.••.. 513,413 
Scraper, wheeled earth, W. E. Kilborn ......• •... . •  513,464 
Screen. See Adjustable screen. 
Screw cutting machine, C. W.Mettler . . . . . • . . . .. . •• 518,334 
Screw tapping machine or attachment, J. W. 

Hartl ey • • •• • •• • •• • • • • •• • •• • •• • • • • •• • •• • •• • • • • •• • • • •  513,363 
Seal, car, C. Myhre ..................••..• ..........•.. 513,274 
Seat. See School seat. 
�ro':,
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Shoe fastening. 'Wi. P. Cii>ie .  .... ... . .... . . . . .. . . . . . .. 3 085 
Signaling apparatus, electrical time, .T. H. Gerry _ 
Sliding and sWlDging gate, T. C. Long . . . . . . . . . . . . . •  
Smoke consuming furnace, I .  W. Beckwith... • • • •  070 
Smoke preventing furnace, C. L. Stacy .......• • • • •  SI3,IM 
Solderin" Ir.m, R. B. Vanderburg . . . . • . • • . • • . • • • • • • •  513,222 

�����::,
a
8:ti.VJoor;:�:::::::.:·:::::::::::::::: gU:t1� 

Speed regulator, E. Salomon .............•••.......• 513,148 
Spindle bearing, W. E. Allen .................... ... 513,227 
Spring. See Umbrella spring. 
Staee effeets, mechanism for the production of, 

M. L. Fuller ............... . . ...................••.. 518,102 

��:::'t
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d
s��� T. A. DlCD . .. . . . ... .  513,093 
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Steam engine. direct-acting, W. E. Hill ............ 513,107 
Stereotype block trimming apparatus. A. Kayser. 513,330 
Stopper. See FIne stopper. 
Stoppers, opening lever for bail. W. Noe . . • . . . • . . •  513,338 
Store service apparatus, H. D. B. Williams .....• •• 5l3,166 
Strap. See Box strap. Currency strap. 
Straw stacker, E. W. Kruse ........ ; . . . . . . . . . . . . . . . .• 518,400 
Street or station I ndicator, H. R. Kuersten . . . • . • . •  61\l,1l'l 
Street sweeper, Palmer & Phelps . . ... .... . ... . . .... 513,438 
Sulphonic compounds making pure, E. W. R. 

Schroter .................. ....................•.••.• 518,204 
SWitch. See Telephone switch. 
Switch and signal apparatus, F. L. Dodgson ....•.. 513.231 
!Syringe,.T. Lalonde . . . . . .............................• 518,238 
Table. See Billiard table. 
Tack driving machine, M. R. & F. N. Ethridge . . .. 51?,384 
'l'elephone call registering apparatus

t 
L. Kahn . . .• 513;364 

��l���g�� �;;.��!:;;�f:.-w.1i�\!.�iv�n. :. ��?.':�'.'.:. �lt� 
�:P.;:.:'t�i�al'h�:���

e
M:� s�afl.i'g����: : :::::: :: ::::::: �u:� 'l'He dressing and finishing machine,.T. Rspp ....•• 513,140 

'J'i1e, roof scale, W. Ludowici.. ...........•.......... 513,430 
'I.·ire, bicycle, A. Meyer . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . .  518,438 

R!'�a�����!: ii.
T
c'Plou'rliind::, ::::::::::::::::::. 

Tool or hatchet. combination, C. A. Ketchum . . . .• 
Toy fence, W • .T. & E. Phelps . . ••••••.•. ••••••••••••• 
Toy, magiC, R. Armstrong . . ••. . . . . . . . . . . . . . . . . . . • . . •  5 
Toy plstol,.T. K. Medrick ...................•........ 5 
Track cleaning appru.:atus, R. L. Mason ...... . .... . 5 
Track,overbead. J. H. Cook . . .. .. . ... ............... 5 
Transrormers, coolin!?, H. A. Rowland ............• 5 
Transformers. COOling the iron 05, H. A. Rowland 5 
Trap. See Sparrow trap. 
Trolley whee'.o. G. C. Bonrderoonx . . . ............... II 
Truck, han� 1tObin80n & Fe

l]$
u.son . . .•. . • • . . • . • . . .  
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Trunk look, L. HlJle brand .......................... . 
��� tgr :ol���i8:' miic�iiie' 'for' 'making 

taper. S. P; M. Tasker .......•. ..• . ... ........•... 
f���=\��fg�8n-':'H��r�.����·::.::::: 
Umbrella spri!'l!, Price & Fretz ................... , .. 
falvu, L. J. Hin. .................. ; . . . . . ......... . . .  .. v:1;'" ?g�lIder....lllo�},�y:t'" :.: : . ....... . .. . .. .. 
,....... ... Ilt.;'WP"ratustor reHtting stop, UF. HiIT::-:� 
V al:::t.trri'�f�.i!m!i �� �� lI':"Lo;�n�������� 518,l2l 

�:l�U�i:'hr�wfn����e.DYi;,:'8.vai: • • . • . • . • . • . ... - 513,256 

Veblcle brake, E. Hays . . . . . ................ . . . . • . . . .  513,39i 
�:��g:�:J��,* �8�8a!il·. ��� ���:: : :::: :::::: ::: XU;� 
�:�iJ'a�:�r �:��� ��1'i{;'fo�·.T· P. Harding. .• 518.319 

Vise, portable bench, W. P. Shaw . ............ . .... .  513,206 

��f ��;:.�h�i: !!!�\:iiie:'iL' p: iii&iJi..on·:::.::: gU:m 
Washing machine, E. F. Blank ...................... 513,297 
Washing machine. U. P. W .. Iter .........••......... 513,374 
Water tower. D. A. WOOdhouse . . . . . . . . . . . . . . . . . . ..• 513,167 

�:l\
n
3:U��� �a��&e�s�J',J,�!"Jien:::::;·:::::::: gn:� 

Wbeel. See 'I.'rolley wbeel. 
Whillletree. C. S. Sharp . . . . . . . . . . . . . . . . . • • • . . . . . . . . • .  513,286 
Whillletree hook, J. R. Davis ..............•..•..••.• 513,309 
Window or curtain 1ixture, G. A. (''risson .......... 513,307 
W ire stretcher, h A. Palmar . . . . . . . . .. . . . . . . . ...•••• 513.437 
Wrench. See Monkey wrench. Nut wrench. 
Wrench, L. P. Davidson .............................. 513,300 
Wrench, J. T.Matthews . . . . . . • • . • •• . . . . . . . . . . . • . . . • .  513,271 

DESIGNS. 

�'Ii:!�;��:"io?ioI;e����·.M:K�&ikY::::::::::: �m� 
Hair crI

�
r. M. Schutz ................ • • • • • • • •  ,; • • • •  28.016 

g��R. ·�drJ'i�:.�:::::::::::::::::::::::::::::::::: ilRS 
Stove doo�

i 
L. Kahn.. . .. .. . .. . .. . .. .. .. . . • • • • • • • • • • • . .  28,014 

�:�;,
b
b�d���;,�;,�· ��ii.B���iey:::::::::::::::::: D:8R 

Woven fabriC, W. T. Smith ......•.....• . • • . . . . . . . . • • •  23,017 

TRADE MARKS. 

fh"vI�:�"i:g�r..���'li\'!7l�gf�:\ft�t��rilrig;;r �� 
Baking powder, B. 'I.'. Babbitt . . . . . . ... . . . . . . . . ... . . . . 24,083 
Baking powder, .T. Butler . . . . . . . . . . . .. . . • . . . . . . . . . . . •. 24,084 

«��t"esJ.,��:h���'C\f;�n
L
�P8��pany·:::::::.::: �l&\ 

Bntter. Smyrna Creamery Company . . . . . . . • . . . . . . ..• 24,085 
Candy and candied fruits and Howers, Stern & 

Saalberg . .. . . ... . . . . . .. . . .. .. .. . . . .. . .. .. . . . . . . . .. .. 24,(91) 
Canned meats. vegetables, fish, and fruits. Harris-

Payson Company... . ............................. 24,080 
Clothes wringers, American Wringer 

�,n6 

wg��t�� .. ��r���.�. ��.��� .. "':" �tm 
tlJer '�rqllnd !'ll"1lals, q. p, M�Qll � , -, 
················i��

·
i:l!i�iiAAJ·::·:::::;:··: 

IIlj'J a�!I sQllOtifjCl. �1f.m .. .. 24.003 
for �� \ ... W'll Firm 

•••••••• , •• . .  ,. ••.•••••...••.•.••••••.• 24,094 
'J. N.llarller . . . . . . . • . . • . . . . . . . . . . . ... 24,096 .,.: l. Kuhne . . . . . . . . . . . . . . . .. . • . . . . •  24.100 

Paper �d enve opes, writing. Z. & W. M. cr
�l1J.l, 24,105 Remedies� certain�named, Dysmenotine Company �097' 

Remedy f ds, and all diseases of the 
throat . G. McComaS .. · .... ·· . . . . . .. 1 
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lIClitilln and <\f31111111 fit 
f lillY pa,t .. nt In print 

from thl. oftloe tor 
aile atate tho n .. me IIIld number 
and remit to Munn &; Co., 861 

j titutifit �mtritad. 
�i'lverfigement$. 

---���------.. -----
ORIHNARY RATES. 

In.lde Pnsre. euch hUilerrion .. ..  .,;) cents n line 

Bilek .P1l2e� each illMel·tion .. ...... $1 �OO n line 

or Pur some classes 0 f Advertisements, Special and 
Higher rates m'e 'requiTer[. 

The above are charJles per Rg'ate line-about eight 
words per line. This notice shows the width of the line. 
and is set in agate type. l1lllJZravings may head adver
tisements at the same rate per agate line, by measure-
��fve� !�e�;U�:-atft:
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morning to appear in the foliowinQ' week's issue. ELECTRO MOTOR. SIMPLE. HOW TO 

:�f�; d�ij�ra�����t�Pt:t;iPt�°i' �e������� 
amateurs to make a motor wnich milzht be driven wltn 
advantage by a current derived from a battery, and 
which would have suttic1enti power to operate a foot 1�,1�� 11 ���:�hb�n�:?���� �� ��ii��

e 
1�E�?�':ii 

SUPl'L"" > NT. No.641. Proce 10 cents. To be had at 
tbIs oJl1oe and from aU newsdealers. 

Made to 

Fit An., 

Kill !'rame 
without 
change. 

Cuts every substance with unexampled rapidity; 
always sharp; emery face Never Dressed. As 
much more Durable than other stones as they are 
Harder. Never Glaze; grind everything. Moat 
Rapid Grinder known. 

Send for Circular. 

and Stereopticons. Oil, Lime, or Electric Light. View. of World" 
Fair. Scripture, Temperance and otber subjects for profitable pllb-
lio lectures or private talks. 16 Beekman St. New York. Ca��ues J. B. COL T &. Co. 189 I4 s.ue St., Chlcago, ru. 

MA �E�J; O
A
UR- MECHANICAL ENGINEER OR DRAUGHTSMAN j 

Or qualify to take charge of or to super ntend the manufacture of machinery, by de. 
voting your idle bours to Home "'tudy by the methnd of THE CORRESPON D. 

ENCE SCHOOL OF MECHAIHCIO. Scranton. Pa. To begin, students need only 
know how to read and write. Moderate charges. Send for �'REE CIrcular. 

ICE-HOUSE AND COLD ROOM.-BY 
R. G. HatHeld. With directions for construction. Four engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, No. ;")9. Price 10 cents. '1.'0 be had at this 
office and from all newsdealers. 

WELL DRILLING MACHINERY, 
MANUFAOTURED BY 

WILLIAMS BROTHERS, 
ITHACA, N. V., 

Mounted and on Sills, for 
deep or shallow wells, 

with steam or horse 

OIL WELL SUPPLY CO. 
91 &: 92 WATER STREET, 

PI'l'TSHURG. P A. 
ManDfaot.1ll'ers of everything needed for 

ARTESIAN WELLS 

GAS ENGINES & VENTILATING FANS 
The best Motor in the world for driving all kinds of 
}��tl��:�
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co1fee mills, ventilatin:J! fans, ice crer.m freezers, meat 
choppers,etc� In use the world over,and recommended l!Y water companies everywhere. Address for circnlar, 
BaekulIWater Motor Co., Newark, N. d •• 1.( .S.A, 

Tbis macbine is not a che .. 
PJ����:f;'· a�d�a�i1i:: l� 
tbis country. It is tbe m .... 
chine on which the uSeam-less" bose are n:\l'dll. Six 

Doz. Paira I'll ordinl'ry 
d!lYIl work for 
Irirls and boys. It i8 the only 

rel'l1y good Hand Ma
chine in Americs. For 
full particulars address 

Branson KachinG CO'I 
504 ST. JOHN ST., 

PHILADELPHIA. PA. 
The distribution of your power is as 

important as its application. I know a good 
deal about the economical distribution of pow
er. Perhaps I could give you a few pointers. 

Inquiries answered free catalogues sent free . 
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P. PRYIBIL, 488-500 W. 41st St., NEW YORK.. 

ibpn�EL TINac:!!����:,�!!!e!�����!,T���:.�����YOR8,11t 
.. Tne JEFFREY MANUFACTURINQ eo., COLUMBUS, o. 
.. . IF" Sen4!f¥/' "\!a" C<#<II_ "C." Branches: CHICAGO-NEW YORK. 

Ask your Hardware Dealer for the 

" Lightning" Screw Plates, 
Reamers, etc. 

For Electrical Work, Bicycle Work, .. tc. The 
Dies are Adjnstable for wear. Finest Quality 
aM Largest Varietll 0' Sizes. 

WILEY 8c RUSSELL MFC. CO. 
Greenfield, Maas •• U. So A. 
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DtAMOUR & LITTLEDALE. 

MACHINISTS AND TOOL MAKERS, 
204-206 East 43d St., New York. 

Drawings, Patterns, Models, and Experimental Work. 

� NICKEL 
l:' AND .� ELECTRO-PLATING 

§ Apparatus and Material 
.-t THE � Hanson & VanWinkle 00. o �ewark, 1'. J. 

81 LIBERTY ST., N. Y. 
23 S. CAN AL STREET, 

CHICAGO. 

THE MODERN ICE YAC HT. - BY 
Geo. W. Polk« A new and valuable paper. containing 
full, practical directions and specifi('atioDB for the COD
struction of the fastest and best kinds of Ice Yachts of 
the la.te8t� most approved forms. IllUstrated with en-

drawn to scale, showing the form� positiOn, 
arrangelLtmt of all the parts. Contained in SCIEN . 

TIFIC A�fERICAN SUPPLEMENT, No. 6�4. Price 10 
cents. To be had at this office and of all newsdealers. 

VANDUZEN SJ��M PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
never Clogs nor -ii.,��,; ;P,';';;;' Gua.ra.nteed. 

per Hour. 
87 to 875 e.ch. Address 

THE VANDUZEN &, TIFT CO .. 102 to 108 E. Setond st., Clndnnati. r 

I t ���s �r�!! �h�� y�uM!�� !�!c!�t��e� 
in quantities. write to THE JONES BROS. ELEC
TRIC CO., 28-30--32 West Court St , Cin'ti, O. 

ICE·BOATS-THEIR CONSTRUCTION 
and Mana�ement. With working drawings, details, and 
directions in full. F'our engravings, showing mode of 
construction. Views of the two fastest ice-sai.ling boats 
used on the Hudson river in winter. By H. A. Horsfal l, 
M.E. Contained In SCIENTIFIC AMERICAN SUPPLE
\lENT, 1. The same number ahm contains the rules and 
reg:ulations for the formation of ice-boat clubs, the sail. 
jn� and management of ice-boats. Price 10 cents. 

SINTZ GAS ENGINE CO. 
GRAND RAPIDS, MIOH., 

U. S. A. 
Manufacturers of the SilJtz l"'ta .. 
tiollal'Y Rod lUarlne (.n", and 
����jn�':;��t!'8im!sj)T�� 
Lillbting. Runs with manufac
tured or natural gas -Boats and 
launches. Prices within the reacb 
of all lIT Se"d f 01' Catal"ll1te. 

Mention this paper. 

Rubber Rolls and Wheels. 
bines, Drying and VentlJat11llJ 

made to order. Cataklguea 
• CI.AI!.K, 
WindJiilor IJock"., CtUUh 
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Fourteenth Edition of 

Experimental Science 

A GREAT BOOK FOR THE HOLIDAYS. 

REVISlIlD AND ENLARGED.. 
l�O Paces and 110 Superb Cut. added. 

Just tbe thing for a l!ollday present tor any man woman, student, teacher, or any one interested in science. 
In the new matter contained in the last edition w 11 be. found the Sclentilic Use of the Phon

�
Pb, the curious 
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t.� Optlc .. 1 Projection of 0 ew e«perim ents in Projection, lri some pOints in Photo-

t':f!t�� 0 on', �f��1rt:aj8"r�8'FT�� er, Electrical er, lec' c Cbimes. How to Color 
M'hn:'���:�k�

t
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d
:le�: titlc readers. 840 pages, 782 fine cuts, snbstantlally and beautlflll.!;r bound. Price in cloth, by mall. $4. Halt morOC(!()" =I;). 

tJr'Send for illustrated circular. 

MUNN & CO., Publishers, 
Office of the SCIENTI'IC AMERICAN, 

381 B�Q4J)WAY. !lEW YORK. 
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