
MARCH II, 1893.] J cieufific �tueritll. ts1 

I and if with water to what color ? A. Temper to a .traw 
eolor. 2. I. there any rule (and if so, what) to determine 

------------ the number of ampere turns necessary to produce a given 

Curtain fixture, J. L·.··�aker ....................... .• 492,7051 Pulley ;or sand re�I., friction. W. Ri�ha�d •....... 492.632 
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V B�ct'�;ei\ie . cutter:" sutton ·h'Oi'; 492.
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'I'M charge for lnsert ion  u'fUi,er t his head is One DoUar a line 

for each insert ion; about eig h t  words to a line. Ad"er

tisements must be received at publication office as early as 
Thursday morning to appearin the followi11{J week's issue 

.. U. 8." metal pOlish. Indianapolis. Samples free. 
Wood pulp machinery. Trevor Mfg. Co .• J,ockport, N.Y. 
Portable and Stationary Cylinder Boring machine •• 

Pedrick & Ayer. Philadelphia, Pa. 
The Improved Hydraultc Jacks, Punches, and l.'ube 

Expander.. It. DUdgeon. 24 Columbia St., New York. 
Stow flexible sbaft. Invented and manufactured by 

Stow Mfg. Co., Binghamton. N. Y. See adv., page 111. 
Screw machines, milling machines. and drill presses. 

The Garvin Mach. Co., Lail<ht and Canal St •.• New York. 
Centrifugal Pumps for paper and pulp mill •. Irrigating 

and sand pumping plant,s. Irvin Van Wie, Syracuse, N. Y. 
Portable engines and boilers. Yacht engines and 

boiler •. B. W. Payne & Sons, Elmira. N. Y., and 41 Dey 
Street. New York. 

number of magnetic lines of force in a core of laminated 
Rus.ian iron or cast iron ? A. The rule. are rather long 
to be given here, and .hould be illustrated by examples. 
You will find them treated in Sloane'. "Arithmetic of 
Electricity," $1, and also in Thomson'." Electro-Mag· 
net and Electro-Magnetic Mechanl.m," $6. Either book 
we can .upply by mail. 3. Also the be.t way of magnet· 
izing pennanent .teel magnet. ? A. Simply hold one end 
against a .trong dyuamo pole. There are various other 
ways. You may .uITOlrud it with a coil of insulated wire 
or of wire who.e convolutions do not touch, and pass 
a .trong current through the coil. 

(4717) L. S. S. says: If a train goes 
5,000 feet per minute, and another train i. behind it, fol
lowing itlat the same rate of .peed, they are 50 yards 
apart, the last train has a cannon; when fired will travel 
the .ame .peed as the train (the cannon ball, of course); 
will that cannon ball get away from the last train, or in 
other words, if a �an .tood on the rear end of first train, 
could the cannon ball catch theman if aimed athim ? A. 

I desire to represent some reliable house. The Pacific Yes. coa.t preferred. Be.t of references. Addre •• Saini. 170 
(4718) J. L. P. writes: I have a ring ar

mature about 2}O inches in diameter by 2 inches across 
tbe face. It i. wound with 12 coils of No. 19 magnet 
wire, each containing about 11 feet or a little more, about 
135 feet in all. Do you think it could be u.ed a. an ar· 
mature for a .mall dynamo? I have a .et of field cast· 
ings to fit, and want to use it for something. A. Your 
annature will an.wer for a .mall dyuamo or motor. You 
cannot, however, expect very much from it. Con.ult 
SUPPLEMENT, No. 641, for inforumtion as to tbe con· 

Lisbon St., Lewiston, Maine. 
Guild & Garrison, Brooklyn, N. Y., manufacture steam 

pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, tllter press pumps, etc. 

Split Pulley. at Low prIce., and of same .trength and 
appearance a. Whole Pulleys. Yocom & Son'. Shafting 
Works, Drinker St., Philadelphia, Fa. 

Perforated Metal. of all kind. and for all purposes, 
general or special. Address, stating reqUirements, The 
Harrington & King Perforating Co .• Chicago. 

• truction of a .mall motor. 

cutter. Cake cutter. Pipe cutter. Stock cu� Pu •• le. G. 1.'. & M. H. Bradley ....................... 492.005 ter. Wa.her cutter. Rack. Bee Hay rack. 
fle�:a\":;;!:.!i��: If: �'1��h�oii;i:::::::::::: ':::.: !�:� �:ll��;i!p�lf:��':,�i<j�fv�i�<i���';�::::::::::: ::: 492,458 
Dental engine, C. E. Rhone ................... 492,�, 492,433 Railway block system, electric, F. O. Blackwell . . . 
Disinfecting- apparatus, F. S. Coon .................. 492,662 Railway, conduit electric, J. H. Bates . . . . . . . .. . . ..• 

Disinfecting devi ce, J. Pickering. . . . . . . . . . . ... .... . 492,631 Railway crossing, W. C. Fletcher .................. . 
Bgg�8,·�:n�ft.fbl�·t��'l��Yldiii,;;· ':i!J:' Y: M'oore:: t�:m �:Il::�';:be:t'!a� C;tif.1iupii.!i:oif·:::::: . : ::::: 1rt� 
Dovetails, pattern for moulding, E. Kuhn .. .... ... 492,728 Railway rail and chair, H. C. Evans . .... .. . ... ..... 492,464 
Dredging spuds, device for locking and operating, Railway railS, automatic lock joitlt for, J. L. 

F. H. & G. W. King ...... .. . . . ......... ...... .. .. . 492.687 Pope ..... ... .. ........ . . ...... .. .. .. .. . ... . .. ...... . 492.558 �::. w��.: 6r�����n.fria:;.achment. D. E. Wa •• on. 4112,701 �il::� :��:�'J�I6l'.���h �Jd. �.���'::::. ":.: ':::.::: !�:� 
B�ifll�� ��Y���o��.l�J ::r���n��:::::: �:l::� �;:fa�� ci':!f:� �����m�t�: ���::: :::::: !�:� 
Du.t pan, D. K. Barnhart................... ........ R'Iilway track tie rod. A. J. Moxham ............... 492.469 
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ElectriC motors, switch for operating shunt Register. See Cash register. wound. F. H. Berry ...... .. . ... . ...... .. . ... ..... .  492.<156 Regl.tering trip .lin, conductor'., H. W. Libbey .. 492,764 
EI���:; w�irWgJ��l��.� .����i��. ��.� �.��i.���: 492.4&1 lre�':5"t!t �afe�tg\: 'carpeiiier:: '::. :'::. :':. ::'92.757: !rz:� 
=���in��B'e�'raI�n�!�

ei��!::fiOii ;'iiidu.;:··· 492.405 :�.��:st"e�"e�� �:�:·t.;n�e K.������.�:,:::::::: :::.:: !�:� 
Eyeglasse.! De Celie. & -Well . ......... . ...... ... .... 492.622 Saw guide. ban� E. F. W. Worn . .. . .... .. . .......... 492,511 
�:�: �1ffi,g:11�fi: se;,r.:::::::::: :::::: :: ::::::::::: !�:� �::!�o:ac�ine: :o
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Feedwater heater. A. MUler ... . ........ ... .... ..... 492,411 Screw thread., attachment for machine. for rOll-
Fence. folding, W. Purling ... ...................... 492,614 ing. H. K. Jones ................................•.. 492,468 
ll'ence wire strands, implement for tightening, J. Seat. 8ee Carriage seat. 

Whittaker .......................................... 492.617 Separator. See Centrifugal .eparator. 
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Filter. pre •• ure water. L. W. MOzingo .............. Sheet metal ware, hollow. W. Edge ................ 492.463 lfil'e communicator or disvlay device, G. T. Ware Signal. See Railway Signal. 
Firearm, magazin e, J. M. & M. S. Browning... ..... Signaling apparatus and circui� Hall & Picker-
Flue, drain, or pipe cleaning device, W. Dundon .. 492, 393 nell . ...... . . .... . ... .. .... ... . . .. .... .... ... .... . ... 492.482 
Folding mechani.� L. C. Crowell .................. 492,700 Signaling apparatu •• electric, W. H. Kenyon ...... 492.497 
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FuJ,����·B. Archer ................................ 492,653 �\',:,';d·�E8?���;. J.i:<i �����,::a·uiom·aiic:W:·(i: 492
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Gauge line holder, A. S. Snyder .. . .. . . ... . .......... 492.636 Sprinkler. See Leach .prinkler • 
Ga rmem hook . F. E. De Long .. .. . . . .. . . ... 492.741 t 0492,745 Stake .boe, C. Hedge •....••........•.•••..•..••.••.•. 492,520 To Let-A .uite of de.irable offices, adjacent to th" 

Scientific American offices, to let at moderate terms. 
Apply to Munn & Co., 361 Broadway. New York. 

Fine Castings in Bra8B, Bronze, Composition (Gun 
Metal), Gerumn Silver. Unequaled facilitie.. Ja •. J. 
McKenna & Bro •• 424 and 426 East 23 d St� New York. 

Garment .haper. J. E. Leavitt.. ......... .. .. . . . .... Stand. See Wa.b .tand. 
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i� � :.�:.� .. 492.702 
Gss meter, S. Williams . .... ... .. . .... ...... . . ... .  u. . Steam bOiler, D.A. Refm'snet al. . ..... ........ ..... 492.766 

11'01' 'Whlcb LeUer. Patent of tbe 8r�a�'{,!���� f.'\l'arro��.g���: . . . . . . . ... . . . .. 492.500 ��::� �!�:i:eiI�rG� ·dc : .��.�e�t�:::::::::::: ::'.::: t�;l� 
GllIB!! leers, window. J. H. Lubbers ................. 492.765 Steel, converting malleable iron into. A. J. Hin-

Tbe be.t book for electrician. and beginner. in elec- U nited Stale. 'Were Granted 8�:: �l��:�,c�Jt��iier; A:: Stark: : :':::.: :.::::::: �1� Stil?
e
:g:

e
r;;�' iii.iiiliiti·on· aii<i"puritiCitiion:of' iiy: 492.679 

tricity is "Experimental 8cience," by Geo. M. Hopkins. Graindrtll spring device, J .  M. Fender ........ ..... 492,4.65 drocarbons. 1.1• McGowan ........................ 4 92,421 By maiU4; Munn & Co., publi.her., 3QI Broadway. N. Y. February 28, 189 3, 8;;!'rtng
s�p'H'�u:a: ·g;.�����e· iioof 'guard: 492,451 ����ii���fei ;.��';'���ariie,,:::: : : : : ::::::: :: : : ::. ��:t1,� Kennedy Valve Mfg. Co .• manui'r. of brass, iron gate Ra·lway . rf ce cattle guard Sewer guard Sto H Cl t 492 712 

valve s, patent indicator valves, Ilre hydrants, globe. an- AND EACH BEARING THA'I' DATE. Guide,',r. E. P�.t ................ : ... .. ......... . .  : .• 492.749 Sto;:: �fl�·E. A. ild��iii.::::::::::::::::·::::::::::: 492:718 
gle, check, radit\tor, and safety valves, 52 Cli1f St., N. Y i!f:��t��� v.sg:i��.���.��
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. :". �����'.'.' . . :: m�:�i :���� �c��We����n .......................... 492,487 

Canning machinery outfit. complete, oil burner. for [See note at end of lI.t about cople. of the.e patent •• ] Hand wrencb. F. B. Ide.... ..................... ..... Street .weeper, F. C William •. ..................... 492.489 
.ordering, air pumps, can wipers, can testers. labeling I �g:g:·o��flfv�t�:.i�?"J:Durlia;n:::::::::::::::: ��f:;� J.��I:r�Ki�;'����: .� .. �: :�:��
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machines. Presses and dies. Burt Mfl(. Co • • Rocb.ll.ter, Alann. Bee Burglar alarm. Hotel alann. Watch ����t:';���§,. ��}h�r .�:.i����: :::::::::: : ::: ::: :�:m suproJi:J: See Garment .upporter. Skirt .up-
N. Y. Alk,;W..-::'pparatu. for recovering. H. Blackman... Harve.ter binder ten.ion needle. T. A. Strode .... 49'M44 Swaging macbine. needle blank.!. T. Smith ...... 492.589 

Competent persons who desIre agencies for a new Amalgamating ores, C. C. Ormsby...... ............ Hay press, W. H. young ............................. 492.652 Swaging mach ine, rod. "'T. H. Dayton . . . . . .. . . . .... 4�,574 
popular book. of ready sale, with handsome prOfit, may Amalgamator, C. C. Or.mby......................... Hay rack. Cal>" lien & Crabtree ................ ..... 492.709 Swaging machine. wire. W. H. DWton .. . . 492,572. 492,573 
apply to Munn & Co .• Scientific American office, 3QI 1��!i\';'.',':���e.JG�T����!'on:::::::::::·::::.: He
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as heater. Swagingrods, etc •• ruachine fo�. • H. DaY
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5, 492,576 
Broadway ,�ew York. 1���i���t010';.le:i;:.';.�t;'I�Ct��rdmaciiine.;" ii 492, 

19 �::�:�'f�': i1�:i"c;;s: etC: ·A. 'Hi: Lytioi: :::::: :::::: 1�:�� �:li��Oi�� 9rr':m�:i1�{rttcb:"""""" '" ....... 492.619 
t1rBend for new and complete catalogue of Scientific Hoare .... ............... . ........... . ........ _ . . . . .  492,681 Heating attacliment, W.  Rennyson................ Tackle block. H . C. Jo tn,on . .. .... .. . ... .. .... ...... 492,496 

and other Book. for sale by Munn & Co •• 3QI Broadway, 1:�I� ��i "f���la�� ci'::fr�"c�� £'E :'til:: : :: :: :.: ��:� ��\'i.W�: �l�R: �: \';�';,�?':':: :::::::::::::::::::: 4 'I.'el
�re

h��� �.���:�I. �t��i��.��:��i� 
•. �:. �:. �.��.��� 492,4� New York. Free on application. !i1�.1��£1�f:�J'. t.1vn��:��:::::::::::::::::::::: !�:� �����, ��!�::r!�itfK�g�t. w. E. Hall............. Tel

:¥::�ft.� �.i��.����:���.�.�����l .. �?:.,.����.�.����-. 492,483 
��£'lfJij�:ti.FH����.l'i��:: :.:: .::.::.:.:.:4!ii.761i, 492,422 Hooks and eye., eye for, J. M. Stewart ............• 492.442 Telephone tablet. J. R. Pruyn ................... . ... 492.587 

HINTS TO CORRESPONDENTS. 
Names and Address mu.t accompany all letters, 

or no attention will be paid thereto. This i. for our 
infonuatlon and not for publication. 

ReCerences to fonner article. or answer • •  hould 
give date of paper and pal'e or number of que.tion. 

Inquiries not answered ill reasonable time .hould 
be repeated; corre.pondents 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 turn. 

Special Written InCormation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientific American Supplements referred 
to may be had at the office. Piice 10 cent. each. 

Books referred to promptly .upplied on receipt of 

Bed. sofa, J. Lewin.......... ... ........ .... ... .. .. . .. :g�::st��f!a�:�in':·:a�yl:��·, 'j): L� May·ow::.' :::.' 1:,':1 TelF.�.nh�k���l�������,. ������ . . ��. ,c�������� 471 
Bell, alarm, A. P. Merrill.. . . . . . . . . . . . . . . . . . .  . . . .. . . •  Hor.e.hoe, nailless, C. W. Crannell ........ .492.400. 492.481 Telephony, long-di.tance electriC, C. M. Haynes .. 
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. :>92. �5338· Hor.e.hoe, rope tread ... T. Doyle .... . .. . . . . . ... . .. . 492,665 1 Thill coupli ng, G. W. Bangher . ..... . .. .... . ..... .. . 

n � � _
. 

, Hotwaterheater.H.JS.CIarke ......... ......... .. 492;53il Threadcase,S. H. Boon e ... ....... .... . .. . . ... .. . .. . 
Belt .hifter. Scb.raub.tadter. Jr . • & Schilling ....•• 492.752 Hot water heater. H. T. Nye .. . .. ...... .. . . . . . . .... .  492,695 Ticket. railway, B. B, Anderson ................... . Bicycle gun Clip. J. S. Copeland ....................• 492,7411 Hotel alarm, electriC. J. McMurrow. Jr . . . . ........ 492,694 Tie. See Railway tie. 
Bit. See Bridle bit Hub protector. E. F. Ryder .. .. ......... . ..... . ... ... 4!l2.436 Tin plate, manufactUring, F. Rudelph ... .. . . .... ... 422.588 
Bituminous rock redUCing apparatus, E. R. Hydrocarbon burner, B. N. Hawes ..•.........••.... 492,466 Tire, J?neumatic, C. E. Hadley . . .. . . . . . . . . . .  e • • • • • • •  492,580 
BlcJ�0�:°.l.l:Oi8�iiig · bioci: . 'Puiiey iiiook: . 'T;':C� 492.639 I���r:��� ·br����f.�� M'.\� 'l,"erg . •••••.••••••..••• 492.394 ��:st���H�Jilt:e/:. �i.�����l.�::::::: ::: ::::: :'.:: :: �rt� 

kle block Jack. See wagOn
�
'ack Tool, combination W. C. Gilmer ....•••.•.......•... 492� Boiler. See Steam boiler. Water tube boiler. Jar. See Battery ar. 391 Tool driver. T. F. McLoughlin .... ...... .. ... ..... ,. 492. 

Boiler, H. A. R. Dietrich . ............................ 492,664 Jar fa.tener). C. C. ilt •.••••••.............•......... 492, Tool holder. G. Arm.trong .......................... 492.381 Bottle corking machine compres8)r, E. Ermold ... 4n2,540 Joint. See !:Swing jOint. Tools to handles, etc., means for uniting, D. 
Bottle openi�mplement, G. M.Casey ..... .. . . .. 492,570 

I 
Journal bearing •• compo.itlon for:J:.T. Richard. 492,750 Shield •.......... " ....•.... •.. ........•........... 492,474 

BoX
bo

i:""Let r box. Match box. Refrigerator f�li:: J�iI"a�����.� �����: ... ......... .......... . . .... 492.400 �Ice�a���Yi.ec.·��iiar.i·::::::::::::::::.:::.::::: !::� Bracket. See In.ulator bracket. Knitting macbine, W. Diebel. ....................... 492.539 l.'raction en�ine, C. H. Stratton ..................... 492.637 Braiding machine. J. W. Scblo .. .... .... ... .... .... 492.43'1 I",bel, H. J. Tibbal •.................................. 4�2.641 Train controlling apparatus, electriC, F. E. Kin.-
Brake. See Car brake. Wagon brake. Lamp, electriC ar�1.-W. P. Wiemann . . . ........ . . . . .  41J2�650 man............................................... 492,(()2 
Brake p�, C. K. Pickles .......... . ......... 492,747. 492.748 Lamp Iigl!ter, R. ",. Jolly ............................ 492.685 Tramway .witch. J. Y. Porter ....................•.. 492, 472 
Brick machine cut -oil, J. Creager . . • . . . ••••••. ..••.• 492,300 Lamp •• WICk carner for central draught. W. A. 'I.'rajJ. See Steam trap. 
Brick or tile cutter, Cornelius & Coll i n .......... , .. 492,663 Penfield ..........................................•.. 492.585 Trolley line�. multiple .Witch for overhead, W. 
Brick protectnr .... undrte<l, A. C. Contant .. . . . . . . ••.. 40'2.388 Latch and.1ock. J. A. G,e.e . . . .•• . . . . . . . . . • . . .••. . . .  492,494 . H. BrodIe ........................................ " 492.526 
Bridge gat'!> T. �'. Conklin .............. ............ 492,387 Leach .prlllkler, C. F. Well •....................•.... 492,647 TrUCk, ca!:, P. M. Kling ........................... .. . 492.727 
Bridle bitd.' E. Dri.coll. ........................ .... 49'4/i66 Leg attachment. artifiClal. R 1!l. McDuffie ...... . .. 492.58 3 'I.'m ••• J • .  �, Watson .................................. 492,504 
Brush,C. w. Parks ............ ................• G •••• 492,584. Letter box, house door,A .Smlth ........••....•.... 492,fJ6' TWisting-, doubling, windlng . or analogous ma-

Bru.h block. or backs, machine for .haping. J. Letter box, hou.e door, A. H. Stewart............. chines •• top motion for. J. & T�. Boyd . ..... . 492 003 
Cook ... . . .. ... ........ . .... ........................ 4112.660 Levee and dam structure. G. P. ,Anderton......... Typewriters, combined cop), holder and folio in-price. 

llIi Ilerals .ent for examination 
marked or labeled. 

Brush making machine bandle. J. Cook ............ 492,661 Lever, etc., com¥euBating, H. Llndestrom......... dicator fOf, B. J. Welch .......................... 492,54.6 .hould be distinctly R���� aJl::'F����:';;;:;:: F H��:;''!:�oti'biirne':: 49'2,478 tl�t"l'rii'i:':;.'ir'!�te�c�'l. i���f.�� �: :: ::::: : ::: : : :::: 'flJ'��W!i�n�:�,b�1\
G
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Butter firkin, F. S. 9.good .................... ...... 492.470 Ljghtning arre.tet r, T.;W. Wheatley ....... · ·  .. 
92
· ."",. Valve, airJ F. K. Way: ... . ..................... "."" 492.587 

Button, C. T. MC Ch�tock ............................. 49"1..418 L!ghtn!ng arres er, A. Wurts ... ... ..... ... .  'Ie ,U"S'Ut Valves or steam engInes, means for operatm� 
(4713) C. C. says: Am contemplating a Button back., machllle for making. G. W. Lieb ... 492.534 L!ghtnlllg rod ball. E. K. Hum ..... . ............. , ... 492, throttle, F. E. Kin.man .... ......... .. ........... 492.403 

Button cabinet. A. R. Ingal.be ................•..... 492.683 L,quor •• method of and apparatus for punfymg Vegetation extenninator, A. A. Sbarp ............. 492,635 
cistern on a hill half a mile distant from house, to have Buttonhole cutter, A. M. Wright ................••.. 492.452 and .oftening. C. Heint •.. tj' ... . . . ... . . . ........ 492,M2 VehIcle running gear. A. Fay . .......... ..... . ....... 492.762 
2' L ,'nch p,'pe to hou.e. Amount of fall 73 feet, obJ'ect to Buttonhole facing. M. WG' Lowin.ky ............... 4ltZ,7 31 LL° ading at
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92·73
6
9

3
5 Vehicle wheel, R. C. Fay .. ... . . . . . . .. . . .... . . . . ...... 492,

7
53578 

7" Button hook •• forming. • Havell. . . . • . . . . . .  ....... oom .bu e enslOn eVlCe, Ulsan lC er . . . • , Vehicle wheel, J. Opdale ... .. ...... .. . . ... ........ ... 492, 
furni.h water for hou.e u.e and fire protection. What Button .ettlng machine, A. W. Ham............... Lubricator. See Axle lubricatoc. VelOCipede, Wat.erman & Lutber. Jr ................ 492.7M 

b h hr h ('able .upport .... G. P. Wern............... ............ Lumber, matched, J. H. Sbull ....................... 492.736 Vending machine. COin contaolled. W. Bennett •.. 492.756 will be probable height .tream can e t rown t oug Cake cutter. \'V. P. McA\i.�er ......................•• 492,41 Magneti� fields, <ran"former and mean. for de-
92 Wagon brake. automatic, C. A. Brost .............. 492.490 

1 inch hose with l4 inch nozzle? Can I throw same .ize Camera. See PhotographIc camera. velojJll� rotary. C. S. Bradley ................... 4 .480 Wagon. dump, M. L. Senderling .................... 492.562 
Can wrench, fruit, J. H. Dean ......... ..... . ........ 492,714 Mallet, J. ratz ....................................... 492,608 Wagon, dumping, D. F. Donegan ................... 492,623 .tream, u.ing 1 inch pipe for main? What will be the Car brake electriC, W. C. Fletcber .................. 492,492 Man�er, J. M. Reid ................................... 492,47 3 Wagon. dumping. W. H. Kaufl'man ... ...... . ...... 492,636 

pressure at hou.e? A. You can throw a l4 inch stream Car coupling� T. L. McKeen .. . .. .. ..... . . . . . . . ....... 492,610 Mar e .hootin�deyice. R. J. Chipman ............ !92,491 Wagon jack. J. A Corey .............................. 492,389 
Car fender, J. Nagele ........... ..... .......... ...... 492,423 Match bOX, F. Walli� ................................. 112.700 Wall protector. C. Gun.burg ..... " .................. 492.673 

38 feet high from a 2J1! inch main with .tated head. A Car wheel. J. W. Cloud . . . . . . . . . . . . . . . . . . . . . . . . . . . .•. . 492,(>29 Measure, rmg, J. WlCbelmann ...................... 492.500 Warp., machine for balling cotton, G. A. Ayer ... 492.506 
Car windows cinder, dust, and smoke excluder Measur�, scale. Boas & Weinmann ........ ......... 492,569 Washer cutter and carriage tool. T. Thompson .... 492,640 1 inch main would be of no value as a fire protectIOn , for, J. C. Fry ...................................... 492,671 Mea.unng and regi.tering apparatus, W. C. 2 Wasbing machine. W. R. Ha milton ............... 492.6'14 

about 10 feet in height only. For hou.ehold purposes Cars apparatus for electrically propelled, C. J. young .............................................. 49 .(53 Wa.bing machine. W. B. Reed ....... .. . . . . ...... ... 492.480 
tbe l,'nch p,'pe would flow in all .tor,·eo but the fn'ct,'on itt"t""r ............................................ 492,627 Measuring device, heat, Ayrton &

M
Perry .......... �92

2
. G702 Wa.hing machine. P. Vollmar ...................... 492.616 

� Carbonaceous material •• production or artiflctal Mea.urinl( macbine. cloth. J. M. eredith. Jr ..... • 9 . 34 Wa.h.tand and tabl,!, combined. C. M. Finch ....•• 492,530 
will give no force to a jet of any value, but will deliver cry.talline, E. G. Acbeson ....................... 492.767 Metal di.ks, machinery for the manufacture of Watch alarm, J. W. £<unamaker................... 492.611 
about 7 gallons per m,'nute Wl'th an open p,'pe. When Card mounting macbine. fillet, J. S. Dron.fleld .... 492,716 hollow bodie. from, T. B. C1atworthy .......... 492.571 Watchcase, F. Mink . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  492,629 

Carding cylinders, device for holding and Meter. See Ga. meter. Watchcase pendants, apparatus for fonning, C. 
tbe pipe in either case i. closed, tbe pressure will be 31Y. .tretchlnl( card clothing while being attacbed Milker. cow. J. We.tgarth ........................... 492.449 W. Butts ........................................•.. 492,739 

to, H. C. Kitching . ..... . ... ........ . . . . . ...... .... 492.404 MiXing apparatu •• R. Smith ......................... 492.475 Watch •• tem Winding and setting. J. W. Nuna-pounds per square inch. Carding engines, actuating mechanism fordotfer- Money drawer. electric alarm, W. J. Walker . ..... 49'J,646 maker ... , .......................... " .... , .....•.•. 492,612 
(4714) A. J. V. asks: Is it possible to car:li':.b:,o:;·n!.· iCt<:,.�rJ�'koob· .. i.i8m·fo·,:d'Ojj,ir: 492,537 ��;r�iu fi.'i.'i!��,:t:.���� by electriCity. key- ;:�:� h::'�'giJ�.d�£��af.:'11o,: ·.;;ppiYii.ii:·j: 492,615 

attain a greater .peed witb an ice yacht than the prevail· 
Ing wind ? If .0, under what circumstances, and what is 
the be.t record ? A. A fir.t-class ice boat, the ice in fine 
condition, tbe wind from tbe right quarter, will sail much 
faster than the wind. A wind of twenty mile. velocity 
per hour will drive the boat fifty or sixty mile. per hour. 
The best record we call to mind for an ice boat is 70 mile. 

c a�i'!'i'r�:c�rLan�\�����; j::A.: ·Stepben;.·.·.·.·.: .:: I MU:i�rin�t��e'gt reeds: trimmer f'Or::A.: '�'iacb': t�:� wate�
i
:ube 'bOiier; 'Ii: E': Lindemuth:::: ::::::: :::: :::� Carriage, Currier & EIIi. ......... .••........... ....... Nail machine. Wlre, J. Steve�son. Jr . . . . . . . . ...•... 492,� Water tube bOiler,J. Pierpoint .............. 492,556, 492.557 

Carriage. J. SpOtford ... Jr.............................. Needle threader. It. L. Hastlllg •.....•.............. 492, 
5 Waterproof .uit, u. Van oostrum .................. 492.643 

Carriage, child's, G. H. Best ........... ............. Nut lock, M. E. Dempey .............................. 492,71 Wear plate, J. Cnurchward .......................... 492,528 Carrjage .eat, Morrill & Well....................... Nut lock. G. Gibson .................... ...... 492,672. 492.722 Weighinll and packing machine. automatic. J. A. 
CarrIer IIttacnment, E. W. Ro ••.................... 4 Ore cru.hlnl( mortar

h
A. Schulenburg .............. 19292, .634392 O.tenberg ........................................... 492485 

Case. See Thread case. Watch case. Oven, baker's, F. Du rkop ........ : .. , . . . . . . . ... . .  � . . 
'to ,' Welding metals electrically, C. L. Coffin . .......... 492,'113 

Cg.h regi.ter and indicator. J. B. Aufuldl.h ....•.. 492,454 Oven, portable baking. Fitch & Kmgsland ......... 492,Ml Well boring apparatus
! 
arte.ian, F. O. Brown .. . . .  492,536 

Cash re,i.ter and indicator. W. F. Z. Desant ....•. 492.761 packinl.' .heet. T. McGowan ........... ............ 493.420 Wheel. See Car wbee . Vehicle wheel. 

per hour. 8:tr�g :n���:;-.?�4'r:o;��:.·F · .. i\:.vei.deii::::: ��� �:er b: �:,t.f::'· w. Liddell ...... .  : ........ .. .. 492. ;�fNle��:e.8"c���'3r�u��: l
r
�:��.3L::::::::::: 

492.384 
Centrifugaf separator, P. M. & D. T. Sbarples Ir). 11.311 Paper holde� and cutter, roll. E. J. GIlle.ple...... Wbjffietree Clip, W. M. Myer ...................... .. 

(4715) G P d W"th te ChaIn and the manufacture thereof, A.. 8bed- Paste, adhesIve, H. Lobdell ......................... WhIP, H. J. Buso ........................ ........... .. as ro ucer says: 1 s am lock ... ........... .......... .......... : ........... 492.439 Pattern for draftiug ga rment •• adju.table, Fre- ° Winding machine. W. C. Pierce . . . . . . . . . . . ..•..•...• 

iPt discharging fifteen cubic feet of .team, at pressure of Cbair base, E. E. Koken . .. . . . . . . . . . . . . . . . ... . . . . . .. .  492,554 not & Eyboulet ..... . . ........... . . ................ 492.6'1 WindmIll governor, T. L. Rege.ter . . ... ...... ... . . . r Check holuln gapparatu •• A. N. Southwick........ Pencil .harpener. J. R. Foster ..... ................. 492,0!!i1 Windmill tower, M. R. Martin ................. ..... . l!5 pounds per .quare inch per hour, what .hould be di· Cbuck and drill . II. Meister... .. . . .... .... . . . . . . .  .•. Pen bolder. G. McElwain . .. . ..... .... . . . ............. 492,555 Window frame and .asb, 15. H. Ba .. . .. ... ... .. .... . 492 
mension. and fonn of a cone to induce blast of air under 8��g:' ���� A.f���"::;c;;:::::::::::::::::::::::::::·.: ��g�gg:��l� ':.'::,':�.�: r.,nt�::�: ��.::.�.::::. :.::: t�;�� Wr�r��c�

ee Can wrencb. Hand wrench. Pipe 
grates of gas producer, or mixture of air and .team of CIgar. f.. M. HaITi •................................••.• 492. Photograpbic camera rel(i.tering device. P. 

492 &2 Wrench. W. H. Kaltenbeck . . ... . . .................. .  492.401 
the proportions of twenty of air to one of .team by &�:p�u'B��iJ3����b�ecl:;! �bmidt et al ....•.... 492; Pi.Jg'!�I::':�'.:n�e;·iI:P:Ci, .. pm ... i.:·:.::··:.:·::.:·::: 492:886 
weight ? With temperature of air at 60° Fah., what Clip. See Bicycle I(un clip. '&;b.iffietree clip. Pierai.ingand lidding machine. W. R. Gaudie ••.• 492, 531 
• hould be temperature of this mixed blast, and what pres- ggt�:� 1f1.':'�Olri��

i'i��n o<;�r;,:tiniid.;vic;;.Tj: 11,310 ��e !it:.''br:$�French ................. .......... 492 
.ure,ln inches of water, should it develop? A. Steam Clu��'r.'�a�er:·.::::::::::::::::::::: .: :: :::: :::: :: : �:� �g: ���,�iI�ai{l�[ei.iioiise::::::::::::::::;:::: Is.ue. from a finely tapered nozzle at.800 feet per .econd C'oin-act uated boxes detecting apparatns for, G. Planter. D.:T. Bowser . .. .... .. .. .. ................ . . 
at 25 pounds pressure and expands to 700 volume. of A. Tauberscbmidt . . . . . . . . . . . . ... . . . . . . . . . . . . .. . . .  492,582 Planter. seed, J. W. Tulll(le ... : . . . . . • . . . . . .•.•..•...• 

Coin-controlled Ilpparatus, M. Slough .. .. .. .... ... 49'.1,535 Plant.t..cont1'lvance for tralnmg growing bop, J. 
mixed .team and air from the area of tbe nozzle. For Coke oven, G. Hotfmann ............................• 492,400 A. t"artr ldl(e .. ...... . . . ....... . .................. . . 
the quantity of .team, 15 cubic feet per hour, you will Color di.k rotatinlUDachine M. Bradley . .... ...... 492.6()j, Plotte!" D. C. Hud.on ...... . . . . .. . ........ . ........ .. 

Column. metalliC. W. C. Ghol.on .............. """ 492.518 Plow. u. Hart.ell ................... ................ . 
need a taper nozzle � inch diameter, and for its be.t Cord covering machine. T. Adam .. . . . ... . . . . ....... 492.618 Plow. combination heel swe'l1' J. R. Dean ...... ; .. 
Work and for 300 cubic feet of air per hour, requires a Cord for .a.he., etc� E. Maynard ................... 492,582 Pocketbook fa.tening, J. E. nner ............... .. 

Cord or twine .nearing mecbanlsm, E. T. & E. H. � Pocket knife. C. C. BalSton........ . . , ...... . . . ... . .  

6 inch tube 30 inches long, deliveriug the mixed air and Marble . . . . . . . . •••. . . . . . . . . . . . . . . ...•.•..••. . . . . . . . .  492.408 Polishl achine. H. Gei.enhoner 
.team at a velocity of 6 feet per .econd and a water gg����eecc���Iiiig:··FJ1tji . . .,;:tii.ei ooup:.: 492;721 �:.-. See sa. er

. 
pres.ure of � of an inch. ltng. Thill coupling. PrInting InIdng mechani.m, L. C, Cro-

Crn>totn'aphlC IDJItrument, B. Harte ....... ........ 4,92,677 well .. ........................ . .... ............... . . . 4,112,700 
(4716) A. J. B. asks (1) the best way 

to _per horse Mhoee and bani for per!IUUMlnt m.ognetll, 
CUltIvator, A. R. Davil ..... ......................... �1iOO Pl'Intlna _ retfllterlnll device, H. A. W . .... .... 8::::::r�t!. :t:iJii'iOiiCiwiiW:W;'viObiI: 18: pJ!'�iicii;·4ii�·ii.·Y;HQOiij::::::::;:::: ii;iiii 
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DESIGNS . 

���n�?:.'1�W:fim.sha:·.:·.:·.:::·.: ·.:·.::::·.::·.·:::.:: �i� 
Ea.el, A.,r. Parlin .....................•..•............ 22.244 
Gimp. H. Hook . . . . . . . . . .. . . . . . . • . . . . . . •• . . • . . . . .  22,245, 22.246 
Medal C. F. Naegele ... . .... . . ......... .. .. .. .. . ...... 22.240 
Medal. J. A. yount .................................... 22.241 
Music rack. G. Porteou ................................ 22.249 
Pattern for quilting. A. C. Diehl. ... . .. .............. 22.247 
��gg�;�: �'li�;;';e·.�::·.·. : :::::: :: .... ::::::::::::: .. :::.::� �� 
Square. dressmaker' •• J. E. Fle.her •••••••••••••.••.• 22,248 

TRADE MARKS. 



BlaCking and dressing, shoe, Reliance Manufac-
Bo;�

r
��1fJ. fti'g,:f�f.

y
p;.otiiY·&·co::::::::::::::::::::: �� 

Boots and shoes, leather stays for, W. A. Neely ... 22,523 
Calcimine, W. A. Hall . . . . . . . . . . . . . . . . . . . . . . . . ..... . . . .  22,562 
Cathartics, Allaire, Woodward & Company . . . . . . . . •  22,Sn 
Coa

�
, 
�:::ti;l'/�?

n
�: .�� .���:.s. �?� .���. �? �:�:.�: 22,521 

Co
n���!e��.'::��� .. ��.�� .. ��?���� .?� . ���:.�:�: 22,554 

Corsets, Gage-Downs Company ........ .... . ..... , .•• 22,519 
Cusm etlCs, T. H. Bates . .. ... . . ......... . . . . . . ......... 22,5<11 
Dentifrice, S. S. White Dental Manufacturing 

Company . . . . . . . . . . . . • • • • . . . . . . . . . . . . . . . . . . • . . . . .•••• 22,M2 

Di
���T�;g!, ��:y�i��

d
�isf�����r �8�.��� .��?��. 22.574 

Extract or colorinp; material for food. Waverly 
Man uf acturinll' Co . . . .. . . . . . . . . . . . . . . . . . . . . . . .•. . . .. 22,540 

Filters, 011, F. A. Nus baum ... . ... . . ... ... . .. ......... .  22,575 
i .sh, whole, cut, and boneless, L. Hough Co . . ..••.. 22,538 
Flour, G. T. Chester . . . .. . . . . . . . . . . . . . . . . . . . . . . ....... .  22,534 
Flour, wheat, Daisy Roller Mill Company . . . • . . • . . . .  22,535 
Glass cleaning preparations, Reliance Manufac-

turing Company . . . .. . . . . . . . . . . . . . . . . .. . . . . . . . . .... .  22,557 

W,!i�: �2tl!�i�
e
b
i
��;:r:irg:���

t
sw�D" :*�flra�c.:', �:� 

Japans and varnishes, Herberts & Dax . . . . . .. .... . . .  22,563 

�g�t dJ���
,
��t������r������=. ��������:. 22,577 

Lard substitute, Anglo-American Provision Com-
Me��rio,;ic:'j:p:Giibect:::::::::::::::::::::::::::: �;?Jl 
Medicated beverage containing wild cherry. P. M. 

Hanney . . ... .•• .••.••••. . . •.•••. . . . . . . . . . . . .•••. . . .  , 22,533 
Milk, cream, butter. and cheese, New York Con-

densed Milk Company . . . . . . . . . . . . . . . . . . . . . . ....... 22,536 
Mlner81sprin� water, H. K. Wampole & Co . . . .. . .. 22,527 

���:��, i�:l��::n�
n
a�d

ac
\�

n
�i���P�:refor: 

22,553 

011 f"���
,
�'.!�:a:';���.!'fh

e
:r,J R�;!.r.r�·ufi.ctu;.:. 22,517 

ing Compa.ny . . . . . . . . . . . . . . . . . . ..•••••••• . . . . . . . .  _ . .  22,564 
011s, I ubricating, Allen, Bradley & Co . • . . . . • . . . .. . . .  22,565 

papl� 'Ji�'i:'a��
s
cg,',',

d ':f��. ��� .���
i
.�: .�: 22,518 

Paper, waferproof, F. W. Bird & Son .... . . . . ........ 22,516 
Penclls, eyebrow, E. N. Gaillard . . . . . . . . . . . . . . ... . . ... 22,543 
Pens of all kinds, Firm of William Mitchell . . . . . ... 22,515 
Pep

��'nJs�tg�;t
t
�

, cg��::.��� . . �.� . �����. �.��� 22,539 
Pills, cathartic, C. B. Riker . . . . . . . .. . . . . . . . . . . . . . . ... .  22,572 
Pills for sick and nervous headaches, E. T. Leach. 22,;'70 
Plaste .... of-paris, J. B. King & Co ...... . . . . . . . . . . .  22,561 
Polish for silver and like wares, Reliance Manu-

facturing Caml'any . . . . . ... . . . . . . . " . .. . .......... 22,558 
POlish, metal, Rehance Manufacturing Company,. 22,559 

�!iSb 'at�efo�e�h�c:�ar:.�f:01�����g�f.Hfi1.y E: 22,560 

�ll . . . . . .... . ... . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 22,573 
Re

�fMri:�:Sl.��.�� ��� .��
d
.
n
�:.�

,
. ����� .. �

e
.��� 22,569 

���
t
�: �!b;'T�� R�tf:�!� ����f:?�t��i��' CoiDj;siiy: ��i 

s
oa

�o:::����
y 

. .  ��. ��.i��t: .�i
.�� . .  � . .  �.�������::.�'\f. 22,550 

Soa
�
, 8��������'. �.�� . . ������. ��.�������?��

,
.��

a
i� 22.MB 

Soap powder, P. Nehrbass . . . . . . . . . . . . . . . . . . . . . . ... .. .  22,545 

b
to

�:'v�
e
#g�s. 

a
8;i, �"a1.:'t�: &

t
t�:::':�y ������.� 22,578 

Tobacco, plug. W. W. W"od & Co .. ... . ... . . .. . .... . .  22,526 
Tonics. bitters. liniments. and sirups. J. W. James 

& Co ........ . . ... . . . . . . . . . . . . .. . . . . . . ... . . . . . . . . . . .. 22,567 
Tooth powder, Reliance Manufacturing Company. 22,M4 
�'i���!:,"fi':"p��::WJc�&)'inpany::::: :2iI:,5(iti'to �;�rl 
Whalebone, commercial, New England Whalebone 

Manufacturing Co . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . .. 22,525 
Whisky, Bigbie Bros. & Co . . . . . . . . . . . . . . . . . . . . ..... . . .  22,529 
Whisky, J. Gillon & Co . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  22,530 
Whisky, Mitchell Brothers . . . . . . . . . . . . . .. . . . . . . . . . . . .  22,531 
Wines and cordials, J. P. Str"ub . . . .. . . . . . . . . . . . . .. . .  22,528 
Wire netting and wire cloth, Clinton Wire Cloth 

Company . . . . . . . . . . . . . . . . . . . ..... . . . . . . . . . ..... . . ... 22,524 

A pl'iDted copy of the s�eCification and drawing of 
r��.l'J'

t
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t
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1�� !'�fl

e
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i
f���h':d 

a
�loE,

a
��r: �IiIc�1�� 

20 cents. In ordering please state the name and number 
of the patent desired. and remit to Munn & Co., 361 
Broadway, New York. 
Canadian patents may now be obtained by the in-. 

ventors for anr of the inventions named in the fore
goinJit list, provIded they are simple .. at a cost of 140 each. 
If complicated the cost will he a llttle more. For full 
instructions address Munn & Co., 361 Broadway. New 
York. Other foreign oa<Ants may also be ohtalned. 

Inside Pall'e, each in8ertion - - 'il cents a line 

Back Page, each in8ertion - - - - $1.00 a line 
The ahove are charges per agate IIne-ahout 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-
���fv� !re ��fi�tfJ':ss6ffi�d�rt�:�e:s 

TY:;::!d�; 
morning to appear in the followi� week's issue. 

Patent Foot Power Machine 
Complete Outfits. 

Wood or Metal workers without steam 
rg,

wer can successfully compete with 
ll}NlJ, s�'1\fIWG

us
�¥acWn:.�; 

latest and most improved for practical 
Shop Use, also for Industrial Schools, 
Home Training, etc. Os talogue free. 

Seneca Falls Mfg. Co. 695 Water Street, Seneca Falls N. Y. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIFIC AMERICAN Sup
PLEMENT, � 9. Price 10 cents. '1'0 be had at this office 
and from all newsdealers. 

WI LS 0 N O'IED IRON 
RS CTHuA IMpR� PLANE . 

k 
. RD SIZES r W.A.WILSON �PT IN STOCK. RIVER ST ROCHESTER.N Y 

The Sebastian-May Co 
Improved Screw Cutting 

�:�e�LATHES 
��

l 
&�

e
:��is1�'

u
��sa D�il�����1 

Outfits. Lathes on tTial. Cat ... 
IOl{ues mailed on application. 
16il to 16' Hi.hland Ave •• 

SIDNEV. OHIO. 

ALUMINUM: ITS USES AND AP-
plications. A valuable and interestin� article byG. L. 
Addenbrooke. Contained in SCIENTIFIC AMERICAN 
SUPPLEMENT, No. Sil9. Price 10 cents. To be had at 
thls'offi ce and from all newsdealers. 

New Full Mounted Lightning Screw Plate. 
Send for Catalogue. 

Wiley &; Russell Mfll'. Co., Greenfield, Mas"� U.S.A. 

IM:PROVED LATHES MODERN 
ENG INE DESIG NS 

Also Foot Lathes, Tooll! 8!ld Supplies. Catalogue Free 

Sebastian Lathe 00. �lCN�Tt.rtolIr:.�t 

HYDRO-CARBON BURNER 
For Burninll' Vrude Petroleum 
under low pressure (Meyer's patent). 

Adapted for all kinds of Iron and Steel 
Forging, Tempering and Welding, Anneal
ing, etc., for Burning Sewer Pipe" Heating 
Asphalt, Oxidizing Lead,GeneratmgSteam 
and an endless variety of special wcrk. 
tor::;uf:ru::���W����g:'o:.l'J'�i:i:!� 
Standard on Fuel Burner Co. 

FORT PJ,AIN, NEW YORK. 

Steel Type for Writin[ Machines, T. A. G. !�!���§f�:ft!'������ 
J. D. MALLONEE, M'f'r. STOCKTON, N Y. tu

d
yV::;�t�te��?��s

a
��t�

r
\.rgr

v
:!;:,'ii'fa�������O 

0
.ii��: 

. . WELL DRILLING IACHINERY, 
�IIIH�",,-�:afe and Territory In the �nlon. 

MANUFACTURED BY 
WILLIAMS BROTHERS, 

ITHACA, N. Y., 
Mounted and on Sills, for 

deep or shallow wells, 
with steam or horse 

Brothers 

OIL WELL SUPPLY CO. t1 &; 92 WATER STREET, 
Pitt8hurg, Pa., 

Manufacturers of everything needed for 
.A.�TEU!l:J:.A._ �EL>X.S 

for 
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t
s�:,

r 
��rie�

l, fna��es�
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Cordage, Drilling !Fools, etc. 
Illustrated catalogue, price 
lillts and discount sheets 

on request. 

TRADES UNIONS, THE TENDENCY 
of.- By Herbert Spencer. An a ble paper, pointinel out 
the great mfficultles of dealin" witb complex social 
question8. Contained in SCIENTIFIO AMERICAN Sup
PLEMENT. No. SOl. Price JO cents. To be had at this 
office and from" all new8deal�rs. 

WM. BRAVER TANK WORKS, 
(INCORPORATE�.) 

Manufacturers of Iron and Steel 

STORAGE TANKS. 
OFFICE, 

3d Floor, Rookery Bldg. 
CHICAGO, ILL. 

• 

Models Made 
And experimental work of all sorts done 
in a first-class machine shop, with facili
ties, organization, and inclination to help 
develop thought as well as to work. A 
primer to send. 

'l'HE .TONES BROTHERS ELECTRIC Co. CrN"rL 0. 

�111111111"' ... Delaney's Metallic Gaskets 
and Flanges make everlasting 

joints. Delaney's Ex
pansion PRckio8'8 for 
steam, water and ammonia. 
are best and cheapest. 
I.I"hf;d�Ig!':'Ie� �t�:' 

lllil waukee, Wi •• 

� HARRISON CONVEYOR! 
Hai3fmg 6rain, Coal, Sand, Clay, Tall Bark, Cinders, Ores, Seeds,"'c. 
����.I BORDEN, SELLECK & CO.,iMa��'�':,r8JChicago, ilL 

VANDUZEN SJ�I}M PUMP 
THE BEST IN THE WORLD, 

Pumps Any Kind of Liquid. 
Alwa.ys in Order, never Clogi Dor 
freezes. Every Pump Guaranteed. --10 SJ:ZES.-

to 12000 Gallon. per Hour. 
Cost .7 to .76 each. Addres. 

THE VANDUZEN & TIFT CO., 102 to 108 E. 8etond St .. Cintion.ti, O. 

BARNES' 
New Friction Disk Drill. 

FOR LIGHT WORK. 
Has th.SB Great Advantages: 

The speed can be instantly changed from 0 to 1600 
:nthbeu�!d��: S:�����:'lw�:J;��: ama.llest or lar�st drills within its range-a won
derful economy in time and great "'viDa' in chiD bre&k_. Send for catalogue. W. F. & INO. BARNES CO" 1999 Ruby St" Rockford, Ill. 

REFLECTING TELESCOPES 
HIGH POWER, 8l!P¢or to Refrootors In defining 
power at ONE-THIRD THE COST. Cireular illus
trating '"' and � Inch apertures free. 

w. C. EllGEVOMB, Mystic, Conn. 

VOLNEY Wo MASON C; CU., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PIlOl'lI)KI'ICK. R. I. 

To Z:u. v-e:u.1:orB. 
an�·I:a!�:�':.:e'r:w��r..f'i��Nlt��.�����'ifl. 
�S· an 
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work. ¥housands of men have crude fgoug� really val
uable Ideas, which they lack mechanical training to de
velop. Novelties and patented articles manufactured by contract. 1�1 l!!eneca tit •• Cleveland. Ohio. 

MECHANICAL 
ll�'!l!s� HI!, U!!!nu, BA!hA� �� 
To begin, students only need know how to read and write. DIPLOMAS Awarded. Low Price8. Bend for FREE 
Circular to TH.E OORRESPONDENCE SCHOOL OF MECHANICS, SCRANTON, PA. 

© 1893 SCIENTIFIC AMERICAN, INC. 

[MARCH II, I8c}3. 
ON L Y 

I
A Practical Little Book. 

25 .. HOW TO MAKE A I H.P. 
MOTOR OR DYNAMO." CE NT S llluatrated with pI ..... and aU d.t.lle. 

Stamp8 Addre.. . .  
Accepted. 18 Park Itow, N. Y. Electncal Renew 

If you are interested In 

ELECTRICITY 
send for our special Price List z. 

BELLS, BAT'I'ERIES, PUSHES, 
WIRE, MOTORS, 

And a full line of general 
ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
Electrical House Fnrni81,inll's, 

32 & 3i Frankfort St .. N. Y. City. 

VELOCITY OF ICE BOATS. A C OL 
lection of interesting letters to the editor of the SCIEN. 
TIFIC AMERICAN on the question of the speed of ice 
bORtS, demonstratinll how and why it. is that these craft. 
sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contained in �CIENTIFIC 
AMERICAN SUPPLEMENT, No. 214. Price 10 cents. 
To be had at this office and from all newsdealers. 

SYLPH CYClES�� 
Pneumatics enough; sprlnga 

..d1!:;�.D!�e�s! .. y fo�c()Il!lort&safety 

EST A B).ISH ED 1"4il. 

The Most Popular Scientific Paper in the World 
Only $3.00 a Year, Including P08tall'e. 

Weekly-il2 Number8 a Year. 

Thi8 widely cil'clllated and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful information and a large number of 
original engravin�s of new inventions and discoveries, 
representing Engineering Works, Steam Machinery, 
New Inventions, Novelties in MechaniCS, Manufactures, 
Chemistry. Electricity Telegraphy, Photography, Archi
l4lture, AgrIculture, Horticulture, Natural History. 
etc. Complete list of patents each week. 

Terms of SubsCl·iPtion.-Qne copy of the SCIEN
T1ll'IC AMERICAN will be sent for one year-52 numbers
postage prepaid, to any subscriber In the United States. 
Canada, or MexiCO, on r�ceipt of three doll ars by the 
publishers; six months, �.50; three months, �1.00. 

CIII bs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit Is by Postal Order, Draft, or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly addressed, 
seldom goes astray, but Is at the sender's risk. Address 
ail letters and make ail orders. drafts, etc., payable to 

MUNN &; CO., 361 Broadway, New York. 

---0-
THE 

Identifie �mtritaU Jupplttutut 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but Is uniform therewith In size. 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. THE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week
ly. and includes a very wide range of contents. It pre. 
sents the most recent papers by eminent writers in all 
the principal departments of Science and the Useful 
Arts. embracing Biology. Geology, Mineralogy. Natural 
History, Geography. Archreology, Astronomy Chemis
try, ElectriCity, Light, Heat, Mechanical Engineering. 
Steam and RaIlway EngIneeting, Mining, Ship Building, 
Marine Engineering, Photography, Technology, Mann
facturing Industries. Sanitary Engineering, Agriculture. 
Horticulture. Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable Information 
Obtainable In no other publication. 

The most irnportant Engineering Works, Mechanisms. 
and ManufactUres at home and abroad are lJIustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and Mexico, $5.00 a year; or One copy of the 
SCIENTIFIC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for '7.00. 
Single copies, 10 cents. Address and remit by postal order, 
express money order. or check, 

MUNN &; CO •• 361 Broadway, New Verk, 
---0---

�uitding �dition. 
THE SCIENTIFIC AMERICAN ARCHITECTS' .AND 

BUILD;ERS' EDITION is issued monthly. $:I.liO a year. 
Single copies, 25 cents. Forty large quarto pages, equa 
to about two hundred ordinary book lrages: forming a 
!arge and splendid Mall'azlne of Architecture, richly 
adorned :with eleqant plates in colors, and with other llne 
engravings i illustrating the most interesting examples 
of modem 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 resi
dences, city and country. includinp; those of very mod
erate cost 8.8 well as the more expensive. Drawings in 
perspective and in color are given., together with full 
Plans, Specifications. Sheets of Details. Estimates. etc. 
The elegance and cheapness of this magnificent work 

have won for It the Largest Ch'cuJation of any 
Architectural publication In the world. Sold by all news
dealers. PJiO a year. Remit to 

MUNN &; CO .. Publi8her8, 
361 Broadway, New Y ork. 

BEATTY Pianos. 01'lI'an8, 833 u� Want I14mUt8, 
Cat'gfree. �'1F.Be8tt}'. W .... b'ton.'N.J. 
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