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XBusiness ani! "';}PersonaL 

The charge for Insertion und£r this Mad is One noaar a line 
Jor each insertion; about eight words to a line. Adt!er
tisements must be received at publicatwn Office as early as 
Thursday morning to appear in the following week's issue 
Acme engine, 1 to b H. P. See adv. next issue.. 
.. U. S." metal polish. Indian .. polis. Samples free. 
Cheap 2d-h .. nd lathes & planers. S. M. York. Clev'd. O. 

For Sale-Valuable patent. A. M., box 109. Bull'alo. N.Y. 
Shingle machinery. Trevor Mfg. Co., Lockport. N. Y. 

Patent Open- Side Planing and Shaping Machines. Pedrick & Ayer, Philadelphia. Pa. 
Steam Hammers. Improved Hydraulic Jacks. and Tuhe Expanders. R. Dudgeon. 24 Columbia St .• New York. 
Stow flexible shaft. Invented and manufactured hy Stow Mfg. Co .• Binghamton, N. Y. See adv •• page 46. 
Screw machines, milling machines, and drill presses. The Garvin Mach. Co., Lailrht and Canal Sts •• New York. 
Centrifugal Pnmps. Capacity. 100 to 40.000 gals. per minute. Allslzes in stock. Irvin Van Wle. Syracuse. N.Y. 
To Let-A suite of desirable offices. adjacent to the Scientific American offices, to let at moderate terms. Apply to Munn & Co •• 361 Broadway. New York. 
Fine Castings in Brass, Bronze, Composition (Gun Metal). Germ .. n Silver. Unequaled facilities. Jas. J. McKenn .. & Bro., 424 and 426 East 28d St •• New York. 

Hydrocarbon Bumer (Meyer' S patent) for burning crude petroleum under low pressure.. See adv. page 
381. Standard all Fuel Bumer Co., Fort Plain. N. Y. 

The hest hook for electricians and beginners 1.0 electricity is U Experimental SCience," by Geo. M. Hopkins. By mall. $4; Munn & Co., puhlishers. 361 Broadway. N. Y. 
Kennedy Valve Mfg. Co., manuf'rs of brass, iron gate valves, patent indicator valves, fire hydrants, globe, angie. cbeck. radiator. and safety valves. 52 C I lIl' St . •  N. Y. 
For the original Bogardus Universal Eccentric Mlll. Foot and Power Presses, Drills, Shears, etc., addreBB J . S. & G. F. Simpson. 26to36 Rodney St.. Brooklyn. N. Y. 

Canning machinery outfits complete, oil bumers for soldering, air pumps, can wipers, can testers, labeling machines. Presses and dies. Burt Mfg. Co., Rocbester, N. Y. 
Competent persons who deSire agencies for a. new popular book. of ready sale, with handsome prOfit, may apply to Munn & Co., Scientific American Office, 361 Broadway. New York. 

Wanted-Traveling man for forge. One who under .. stands the business and is capable of making estimates on marine, railroad, and machine for�ingB. Apply by etter, with references, box 1040, Pittsburg, Pa. 
lrSend for new .. nd complete catalogue of Scientific and other Books for sale by Munn & Co •• 361 Broadway. New York. Free on applifmtion. 

• 

ItS 
HINT S TO CORRESPONDENTS. 

Nallies and Addres8 mnet accompany all letters. or no attention will be paid thereto. This is for onr information and not fot' publication. 
Ilelerences to former articles or answers shonld give date of p .. per and page or number of question. 
Inq IIlrles not answered in reltsonable time shonld be repeated; correspondents will bear in mind that some answers require not a little research, and, though we endeavor to reply to all eith"r by letter or in this department. euch must take his turn. 
S"eclul Written Information on matters of personlll rather than general interest Cllnnot be expected without remuneration. 
Scientific AlDerlcall Snpplements referred to may be had at the office. Price 10 cents each. 
Books referred to promptly snpplied on receipt of prIce. 
IUlnera'" .ent for examination should be distinctly marked or labeled. 

(4661) J. Q. A. asks: 1. What truth is 
there in the theory that wat.er imprl'gnated with filth 
from drainage becomes pure or usable hy passage 
over successive fall •• or by being thrown to a height 
into the atmospheref A. There is a good deal in the 
theory, not· so much. however. but that every effort 
should be made to start a water system with pure water. 
Aeratiou cannot be relied on to destroy all injurious 
matter. It is known to do some good. 2. Is the Thames 
water at London made use of after simply throwing to 
a height of 50 feet? A. We do not know of any 
such use of the Thames water at London proper. 
Much of the London water comes from the New River. 
a. no any American cities use impure water after such 
treatment? A. Aeration is used in this country, and 
river water from below cities is often used. but how 
mnch of the improvement is due to dilution and how mnch to aeration is as yet unsettled. 

(4662) A. B. asks: 1. Is there any sim
ple method which c"n be rei ied upon to precipitate the lime contained in hard water and yet not injure the 
water for drinking purposes? We understand the lime 
cannot be climinated by filtration. Is this a fact? A. 
Water may be hard from the pre.ence of calcium sul
phate or calcium bic,,,bonate. The latter can be precipitated by Clark' a softening proces�, which consist.s 
in the addltion of just enou!l:h lime water to precipi. 
tate the whole as nentral carbonate, followed by filtra
tion or settling. Calcium sulphate cannot he removed 
by any practical process. For either impurity. simple 
filtration is u.eles.. 2. How may hranches and trnnks 
of small trees be seasoned in the round to prevent splitting? A. Try painting the ends with metallic paint or 
coat with hot ldtch. 

(4663) V. N. asks if there is a chemical 
or chemicals which will prevent water from freezing. 
and if so. to how Iow a de!!ree of temperature. A. A 
strong solution of calcium chloride will not freeze 
above -8°F. Glycerine mixed wIth water will lower its 
freezing point a number of degrees. Alcohol will do 
the .ame. 

(4664) D. C. G.-Eight square feet of 
radiating to one .quare foot of heating surface in boilers 
is the usual practice. 

(4665) Bubscriber.-No reward is offered 
for .perpftl1l1l motion, 

J titutifit �tutritil. 77 
TO INVENTORS. 

An eXDerience of forty years, and the preparation of more than one hundred thousand applications for p .. -tents at home and ahroad. enable us to understand the laws and practice on both continents, and to possess unequaled facilities for procuring patents everywhere. A synopsis of the patent laws of the United States and .. ll foreign countries may be had on application, and persons contemplating tbe securing of patents, either at home or abroad, are invited to write to this office for prices which are low, in accordance with the times and our extensive facilities for conducting the husiness. Address MUNN & CO .• office SCIENTIFIC AMERICAN.361 Broadway. New York. 

Ji��e�p!;'r'.it';,�\1:·.A:: p;'�iY:: :: : : ::: : : : :: :: : : :::: : :: t�:Z� ��::iii�fi:�i� a:a���itioi: produciiig; '�i: . Ma·.;: 490.422 

�i�: :::�:t s�c:ri�������li�erit:' A:"j�' lilcii::: ::: t�:l:z sce�f'l:ifoois:apparatus'ior'pro(iuciiig'iiicreased' 4
�t

483 
Folding table, S. Smyth .............................. 490.320 realism in, S. Mackaye ......................... ... 490.490 
�g��ra��r.<lg..FT�O��".I.���.'::::.: :'::::::::. :::::::.::::: !� .. �� Sc�aper. p<!t. C. G. Memminger . . . ........ . . . . . ..... .  490,577 Seme hauling apparatus, H. ThieL . . . . . . . . . . . .•. . . .  490,37G Froth and liquid separato� A. Werner ............. 490.521 �����:i6�� gJ:�I'6:.il���l�:.:i�r: .. if,:otii.afid 490,28'; 
���ta���ni8:e���f��1;rDac:.riggB ................. 490,265 liquid separator. Furnace for burning garbage, etc., W. McClave ... 490,582 Sewer well and grate, C. Munson .................... 490,301 Gas burner. self-closing. A. Spear .................. 490,321 Sewing looped fabricsit machine for. A. L Traver. 490.417 
G:�:.eSe::�d hla���gen, W. & T. Hawkins ....... 490,437 ShaIPe�niJ matcher ead cutters, etc., machine 
G W N or. . . & W. E. Hazar<;l ........................ 490.283 ate. • eeb ........................................ 490.491 �helvmg, Hubbard & GoodrICh ...................... 490.288 
g::�. ���!�:1:��.i��t:e�Tt:iy�: .�: .�.������:::::: ��:� S���I�s:e:I��i:�;C![��a�' �'wIff���::ai""'" 490,479 
Generator. See Gas generator. Smoke.J... app�atus for remOving impurities from, Gl .. ss hatch mixer. J. Goodman ..................... 490.346 S E. 1ll . Duller ........................................ 490.550 
�lg�:·f!.t��.;r�v. E: ·iiaii:: ::::: ::::::::::: ::400.'ii6: !�:� SmOke consmner, C. Camp . .......... . ............... 490.539 
Glove fastener E J Kraet e� 490 444 nO;:ig al'lgc� ataduesdfowrl· tpr.eSv.eHnt.inDgl';"sollnW.a.y 

•. 
s.f. r. o.,m .. b .. e-.. '�. <" 

Glove or clothing ·fasteuer. }. iii: iian:::::: ::: : :: :: 490:435 SoleR to uppers. mach�ne for uniting, L. Goddu. """ U'W INDEX OF INVENTIONS Governor. engine. R. De Eicken ..................... 490.343 090.621. 490.622.490.624 Grain drill. F. R. Packham .......................... 490.360 Speaking tube. H. Rose.... . ....................... 490,364 
For which LeUera Patent o� the �g'��h�r'i'h':,"�?t,;f';,n���'f��ht!��r�: app'ar at;;ri 490.538 Spindle bolster and step. C. G. Buttrick ............ 490.337 

for. r.almer & Blackmore ............ ............ 490.588 spr���in:.ee Carriage spring. Vehicle draught 
United Statea were Granted Gun rifle at t .. chment. shot. W. J. Redwine ........ 490.614 l'1prlng. H. Kaufmann ................................ 490.389 Hame. J. Q. A. Russell ............................... 490.615 Spring tongue switch. C. F. Street .................. 490.323 

January 24, 1893, ��g'�.cl ���':3I�rr.���::::::::::::::::::::::: : :: !�:rJ Stage. floating. S. Mackaye .......................... 490.488 
Harrow. D. Manuel. .................................. 490,294 ���: rl\����P�c.��::l:ay·e:::::::::::::::::::.:::: ji:l:� Harvester. potato. J. Colgrove ...................... 490.596 Stand. See Umbrella stand. Harvesters, sheaf carrier for seJf-binding, J. F. Steam boiler D P McQueen 490 308 AND EACH BEARING THAT DATE. Steward ............................................ 490,591 Steam engine. E. W. Harden:::::::::::::::::::::::: 490:349 Hat hlocking and stretching machine. A .\W. Hil- Ste .. m. extractor for grease. grit, etc. from ex-

[See note at end of list about copies of these patent •• ] ���;,���ik���t.��: .
. 
���.��·:·:·: ·: ·: ·:·: ·:·:·:·:·:·:·: ·: ·:':::::: 

490.563 Ste��u;:i roil�;��t2�r'aBii';B 'or' o1Oli'';': 'itjiht B�b: 490.461 
Hoisting apparatus. V. Mathieu.................... Ste!�:'nc:rlq�·d�"2�W�riiei::::.:·.: .: ... : '''::. � .. ��.�: 1i:/:� il!rO�ga�;�w�:,s���e �'t:in. Wheeler . . .•.. . . . ... . (00,526 Hoof cleaner, J. W. Faeetl.................. ..... .... Stone sawing machines, operating diamond, G. 

Animal mouth opener. J. H. Ryan .................. 400.602 �g�re �!r�:.a*�'ll'8t�;j:. �.���.:::::::::::::::: Sto:pe'iilM:�fitt�ie·Btoppej.·: .................. · .... 490.464 
Annunciator system, electriC, H. Van Boeven.. Horseshoe fastening. E. T. Covell........... ....... Stopper lock screw E W Luce 490 356 he h 490 32'1 Horseshoe nail W W Mi\ler 400 613 Stove, A. W: Alger: .. : ... : ....... ::::·.::::::::::::::: 400:581 Arma��re·fO,:·dYnamO�elooij.ic ·macliifierio,: ·mo; · Hee sh  enall machines. f,ieding .. 

· 
.. meciianlsm ' Rt h . C A C K tk 490 478 4 f W W MI 490 .. ove. eatmg. . . . ore e.................... • 

Au:g�!r:h;!g,���g: i'i: ilitSefiiir a·nilt·::::::::.::::: 4�:W! Hor�:8ho,; nails. Ji:�ior'ilie' mafiiii .. Ct;;,:e· oi,'W: ,397 ���c��ov�t:'�t:,'dri�' ?w�c,:.d. 'Siiring:' tOng{i'; 490,4U 
Axle lubricator. J. Mullig .. n ......................... 490.300 W. Miner .......................................... 490,396 switch. B .. g holder. '1'. Merry ................................. 490.578 Horseshoe nalls, making. W. W. Miner. Switch sign .. l. Herb & Meyer ........................ 490.387 Bag or purse frame. A. Goertz ...................... 490.433 490,392, 490.393, 490,396 Switch .tand W C Meeker 490.576 Ba\�';. ��.�����.��.s. �����i��: .��.����� �.�?� 490,457 �g� :� :gg� ���:j,����£���r�'!.'t� •. �: .����:::: t�:�� Tab�or�'i'i.br.,?ldillg table:" sel'i:.erviiig· i·abiti.· 
�:��':,� E����·:act��:'1: A: 'S;'aman::::::: :::::: 1�:�� lfg�ear:,°�n,;;. '1: ldrlf:;.��·::::::::::::::::::::::::.: :'.: !�:M� �:�khgrd':,';:IJ'.::���h!· !.·l��s"e'fl.�::::::: :.: :: ::: :: !�:� Bearing. £itman, J. H. Miller ................ ........ 490.296 Husking pin. S. M. Halvardsgaard .................. 490.559 Tapping machine. W. W. Doolittle ................. 490.273 
�:g fg:�g;,.oL.BLfJl;o;,r:: :::::::::::::: ·::.:::::::: :: :�:� ��g�:��: r. �ch�\':tha���::::: .. :::::: .. :::::::: '.::: '.::: 1�:�1 �T�le

lea.
e'l"se

a
efe:p��h,. t

l�"eg .e�w.'m;cta�e��.����� ·:.:: ':.:::::: !�� 
����:�f:i.e�.W:t����i��:.�:.� •. �:������:.::::: !90

90',� Hydrocarbons mixed with air and superheated B_ 
Be I d f '"" Ice ':J;:t:.'friga�a':,"�I�:rfyO.b�'i':'W�id�n���.s:: .. :.::: i�·.!ig Tire Inflator. pneumatic. B. H. ElIls ................ 490.620 
Bol,.tleSro.n Peule eSYtesa' mevboicleler�r Plaa�ihngb.o S'. I·e Dr.onkln .... 490.546 Tire. velocipede wheel, G. D. Chamberlain ........ 490.425 
Boiler f';;'nace, smo keless. � B. C'rowder......... 490.544 I�::���M�ip���tr Spei�h;';': ':::::::::::::.:':.::::: !�J'gg Tobacco casing and spraying machine. R .  T. Bass 490.262 
Boiler furnac"tsteam. J. K. Rugg ................... 490.454 Insul .. tor. A. J. Hauty ................................ 490.560 �g���hi;,iit':,'�t�·ieinilliier::::::::::::::::::::::::::: !�:3i3 Bookbinding. . Bailey .............................. 490.382 Insulator. L. McCarthy .............................. 490.302 TTor .. yc PeiScator!.l!re.P Wea.tl,,'l.g�hJ.awF .

.• 
W .. ' .. K .. 0. e .. t.t.e.r ......................... 4490

90'.�17 Book rest. D. C. Lehman ............................. 490,569 1:��;,.a�3'in:r.;���':.�J��kH. Hardwick ................ 490.350 
.� � " 0 

�o�� sUEPort. AU \ 'Xfrd .. iI .... · ................... f�'� K Itt· t t· ht h G H Idl 490 351 ��:�kp��'i��f�j.�R�a�s��'til·:::::::::::::::::::::: : l�. ·� Bgx. e�e�P£�:;ch ·box. �?ferbo:i:: .. WOOdeii 'boX: • L�mp:nlf.. ft"e'flteef ,iz�� ..... ��: .. : .... � ... ��::::::::::: 490:415 Trimmer. See Nail trimmer. Box fastener. D. R. Knox ............................ 490.567 Lamp socket and tap. electriC. A. F. Vetter ........ 490.605 Trousers w" istband. A. Levy ................... . .... 490.446 Boxes, machine for amxing elastic to, L. Gou- Lard mixing and cooling machine, H. Sartorius ... 490.505 TrUCk, C. L. Huston .................................. 490,598 mand ............................................... 490.386 Latch. Steuerwald & Cording ............. . .. ........ 490.517 'l'ruBs. J. Gray ......... . ................ . .............. 490.558 Brace. See Ratchet brace. Lathe, E. Childs ........................ ............. 490,426 'l'unneling machine. G. H. Sherman ................ 490,318 Bra,l;,1h �;aeke<:"r brake. Vehicle hrake. Wlnd- t:!�:e�Ui!':�?f.a:.��!'u"M�la.�:.?�����:::.:400.338: !lre:1�� Typewriter cabinet. F. Vetter ....................... 490.593 
Brake wheel lever attachment, B. Crawford ...... (90.543 Leather shaving machine, F. C. Kimball ........... 400,443 i��g�:�t���� ���:�ee �ie�i:J�:b:itaciiriie:�'�: 400,330 Brick pressing apparatus. Naylor & Williams ...... 490.412 Lifting jack. W. S. Livengood .................... . .. 490.293 W. Runyon ........................................ 4. Broom attachment. C. J. Clements . . . . . . . ... . .... . . .  490.472 Lime slaking machine. A. R. Miller ..... .... ..... . . .  490.612 uV .. mlvbree!!,a .. rS.ta wndeirH&. SH' aPradrekn .................................................. . Buckle, A. Drke ...................................... 490.551 Link for fastening cull's. etc .• A. J. Needh .. m �� Buffing machine. H A. Webster .................... 490.419 et al .................................... ... ......... 490.413 Valve. hydraulic pressure. G. B. Lamb ............. 4 Burner. See Gas burner. Liquids. device for handling fermented.lshoy & Vat <operating device. engine. D. Joy ........ .... 490 • •  Button for shoes or other articles. E. T. Allan .... 490.596 J,inderoth ......................................... 490,565 Vehlc]e brakeb J. F. Sinkler .......................... 490,368 But6������'!,�.���.����.� •. ��.����.��.':':��.i�.�.�.��: 490.421 

Liqf?��..:'.te��� .. ?� .. a��.��p�r����.���.����g�n.g: 490,522 Vehicle draug t spriI�e' S. Wine ................. 490.527 
B tt hi f f I I G • 490 471 L"d th d f d t f th Vehicle. side spri�. . A. Muckle .................. 400.299 

B�ttg�:· roa�ah�rcs����n�g F.:rS;'C1i,{::���;i': · ,q�!c�:r�g �nd' fllh':. �l.'X\t1�rg�r e manu-
490 524 �:gl�l:. �'h"e�l. JT. H��.��.'.i�.�: ::. : : :: : ::: :: ::: : :: :: t�:� Allan ............................................... 490.619 Lock. See Door lock. gStopper lock. ............. , Velocipede. F. P. McHardr. .......................... 490.587 Calendar. J. Wallin ................................... 490,618 Lock, L. E. Jacobus .................................. 490.440 Ventilator. See Car venttlator . Can. L. P. True ........................................ 400.418 Locomotive ash pan. A. & A. Welsh ................ 490.332 Vvl,.ssee' Wpar· .. Glleerlha Fr.dTt. ·S'c .. h·m .. "d .. t·.·.·.·.·.·.·.·.·.·.·.·.· ......................... �9090' .,482603 C .. ne and camp stool comhined Sutton & Reed 490 416 Locomotive. electric. Philipsborn & Schiemann .. 490.307 � Car brake. �. Gabler: ............ : ................. ,':. • Locomotive tire box. C. W. Hulllngs ................ 490.629 W .. sh. bolier. J. A. Medley .......................... 490.575 car brake slack adjuster. W. W. Holmes........... Loom forweavin g tufted fabri cs, Youngjohns & Washing machine. �'. S. Spangler ............ ...... 490.372 Car brake slack adjuster, W. H. Marshall.......... Taylor ...... .................... . . . . . ..........•.... 490,530 Water from air in the process of freezing, appa-Car coupling. J. N. Campbell ................. ....... 4 ,634 Lubricator. See Axle lubricator. r .. tus for purifying. T. Shaw .................... 490,5(11 8:� �g��U�:: I:�' ���\ii:::::::::::::: ::::::::: t�;� I;����I�fbt-s�·J!�k'!k::::::::::::::::::::::: :::: !�:rs� ;t�� I�

aSk:.:-.�.i.rM!'ht,,"el�· Fifth 'wiieei:''Vehici,; 490.484 
Car coupling. A. Trautman . ... ..........•..... ..... . 490.604 M .. ll distributing a�paratus, F. D. Goold ........... 490,607 wheel. Wheelbarrow wheel. 
8:�. cd'�E.'�ffg.s��el:.J,:a�p.����.�::::::::::::::::::: !�:�� \ �:f.' 'g!!I�fe��f!\�:i.T. Puetz, Jr ................. 490.498 Wheel. H. W. Libbey ................................ 490.391 
Car. metalliC. G. M. Bird ............................. 490.469 M .. t or similar flexible article. H. E. T. Gerhard .. 490.556 ��J'��a�j'��:r�b':IIi�r� .. ��i�::::::::.:�.::::::: �:m Car register. street. L. Ehrlich ...................... 490.342 Matrix making machinebE. V. Beals ............... 490,263 W Wll.nnddmm',:IIII' bTr · .. Hke,· MMc'Cllelera &n ·B .. u .. r·n· h  .... ·m .................................. 190

90
'
.� Car register. stree} Fassett & Rein ................. 490,345 Meas�ring jac!,et. J. R. a!"pbel1: ........... ...... 490.606 • "� 

8:�' sSt���tlalw�, J.r��rF8:�q�;ha�·s·oii.· .. :: . .. .. '::::.::: ��:� Me���13�: .���l.��. ��� . �.����;���.�l.��:. �: . �:. ?l.�.". 490,493 Windmill tower, Burnham & Miller . ............... 4g0,267 
C t ·] t ·1 S H h 490388 M tal It k' J B N 490 451 Ww:;Oed�t�"£Oc�eY.tr.�'!��,:::::::::::::::::::::.·::::::: :9090 

•• � Caarr vwehnee 'l.aAo.rIJ�L' we ,;';.Yw· .. t·heru.g ... e.s ..................................... 490'.571 M�ter.P �e"e"E'l'e�t�flmete;.. au.............. . . . . . .  • . � Work table. ". A. Cornell ............................ 490.473 Carpet sweeper. corner and hase, J. W. Roop ...... 490.589 Mlddlln\l" purifierNHigginbottom & Stuart ... . . . . .  490,285 Wrapping machine. I. R. Hutchinson ... .......... 490.603 Carriage gear. Child� C. W. Jell'1'les ................ 490,269 Milk coo er. C. G. erfer ....................... ..... 490.398 Wringer. See Mop wringer. 
8:��\:�� sf�:�:�:heel�g��: ·Rou·y:::::::::::. :: : ::: 1�:� �m:,e: bO� � �l���Il'�lr . . ��� �.i��: .. ���I���. �:��' .. 490.514 Yarn clearer. M. M. Greeves ......................... 490.347 

8:� �\i'adp.fc;�����ier · .. ppa;.atu8;·S:'W·,'iia;:r:: !�:m �:ir';g .fi,�ea�it�: ��c���e":'-...................... 400.525 C .. sh register. H. M . Neer ............................ 490,304 Molasses gate ... C. F. Smith . .. ........................ 490,404 TRADE MARKS. Cash register and indicator, P. Yoe� ................ 490,(66 Mop wringer, J. B. Henck, Jr ........................ 490,561 Caster. S. Chambers .................................. 490.424 Mortlsingmachlne attachment. H. RObinson ...... 490,5O'l Antiseptics and embalming fluids. Emhalmers' 
8::��'r. ��r.'?n�� .. ;r..'. ����i¥>�yie:::::::::: :: : i�� Ugra� �s. ���ffct�;' !01� �e�ockiD.g· iiorse mo� 490.467 Bel���%.!i,�WfcaFlsteniD.g,; 'for 'ieaiiier; JUdSoii·i:. 22.367 

8g:\�: Is.:rl'>���i chai r:·· ...... . ................... 490.409 Mu�fc"al lnstrument. electrical. A. Montanelll .. . . .  490.358 BOI?J:?f,.rcIi ::fa�.f'�����tl�o�:�; ;';i6k','iieai: 22,376 

gg:l�: * �s!tig����:: : �: : : ::::::: :: ::: . ::::::::: :::::: :�:= MU�i��g�d,sU:uw����er ������� .. � ... ��i.�� .. :.�� 490,528 l�� ;�g�� ����:t�fd:�: ������t:f� �b��?��� 22,37fl 
8g:��s;���f, ��'h':.�;¥�k�·. �:���:.,',':.: .. : .. : : •. ::: 1�:WI Mus6f:�n��.s.����.���:. ���i.C.� .. f�� .. ���i�� ... �:. :". 490.494 �����;��o��'i��'Jr.r:'��ll: gg: :::::::.::::::::::::. �:� Cheese press, J. L. Helmer . ........... . . ..........•• 490.284 Musical instruments, tuning peg for stringed, C. Car couplers and their parts, Trojan Car Coupler Chimney cleaner. P. Teeple ........... . .............. 490.374 'Y. Hutchins ... ........ .... , ....... , ............... 490.564 Company ............................................ 22.381 C'himney protector. O. W. Boston ................... 490.536 Mus,cal key and transpos,tl On gUIde. J. B. F. Cement. Phrenlx Portl .. nd Cement Company .. . ... 29.362 
&hJ!,�k::I�I��hJ�e"s:�� g�����':i�:y.�: .�.���::::: i�:� Nal�.h0s';,�IM'�rs·esli(ie iiitii: .. · .... ·· .. · ·  ........... . .. 490.509 I �W��'¥:�{a:B.�!t�e�s; 's;;pp'6: Com·p;.ny·.: ·: :::: �:= Clamp. See Picture fr .. me clamp. Nail trimmer. M. Trebhin ............ . . ............. 490,377 I Flour. wheat. Bryan. Miner &Read ................. 22.358 Cleaner. See Chimney cleaner. Hoof cleaner. Nailing machine ... L Goddu ................... 490.628. 490.625 1 Flour. whe .. t. Northwe.tem Consolidated Mi�llng Plow cleaner. Tr .. ck cleaner. Window Neckscarl. S. B. "olomon ............................ 490,512 Company ............................................ 22,31i9 cleane�. Nut lock, �. W .G raffiln,.Jr .............. '" .. 490,55.1, 490,.5.57 I GUID, ch,:wing, Carleton & Co ... ......... : ........ : .. 22,357 
8lgm: g�I��: �.�'. "'R".Iffitt;;::::::::::::::::::::::::: til8:� ��t 19��: l± f.·s��f������·:::.:·:::::.:·::.:·: ... ::::::: i�:� . Inhf���i.nm���cf;?�r��J. m;�¥'e&�.����� .. ��.� 22.371 Clothes drlAr. T. Ward ................. ... ........... 490.380 Oper .. -glass holder. R. Brass ... ..................... 490.264 Liniment W. W. Smith .......................... " .. 22,369 Clothes line swinging support. C. & C. C. J. Gedde 490.385 are bricks. manufacturing purple. H. Bird ........ 49C,5.'l5 Lye prod{.ct. J. Plcot.. ................................ 22.361 Cloud creator or nebulator. S. Mackaye ............ 490.481 P .. dlock. I. Bremer ............ . ....... . .......... ..... 490.037 Meat extracts, Thomson & 'raylor Spice Company 22.360 Coin freed machine. W. L. Madgen ................. 490,450 PadlOCk. �'. Egge .......... ...... . ..................... 490,428 Mineral water, natur .. l. Salutarls N .. t .. ral Mineral Collar fastener. horse. H. Hart ...................... 490.282 Paini non-inflammable. R. J. Doyle . . . . . .... . ... . .. 490.547 Water Company .................................... 22.365 
�����: �r!f�u:��h������t��'�n�o:':�����:: ti:1:� �:�cilo��::::!��W�tl�z.�i����::::. :::::::.::::: :: ��:� per�fs�{ln �;l�!r����.���� ���. �.�i.l��. ��.���. ��:.� 22,003 Cooler. See Beer cooler. Milk cooler. Picture frame clamp. C. A. Wayland .......... ..... 490.519 Powder used as a remedy for dyspepsia and other 
8���nlnsi·e�i��'.J�ikiier:: ::::::: :::::::: :: :::: ::. '.'::: ::1:� �i��.w'8::i:i�'t �� �ip�ewis ......................... 490,447 pUl��da�a���r���'e:�tg�S:hegl8�ln�OorrC:��a:r e 22,372 
Corset • .E. Schweinburll' .............................. 490.455 Planter attachment ... com. O. P. Brinker ........... 490.266 m .. de from wood. United Indurated Fiber Com-Corset shield. R. W. Parramore ..................... 490,495 Planter. potato. A. Lt. Gekeler ....................... 490,555 pany ............................ . .............. 2&377.22.378 Cotton condenser fiue, W. Crooks .. . . . . . .  , . . . . ...•.. 400,271 Plow, C. W. Clark . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . . . . .  490,542 Remedies, certain named line of proprietary, .... "ive 
g�:f�i':,�x, ���.?t,;18?�I�.giIa�':!�e.� .��������: ... 400,281 �lg;· cY ... !e�n/.li� "ike::::::::: :::: :::::::::: ::: :::: ��:�� ReJ�Af:: 1��mJ����r�us .. di.sea,;;,s:· 'i;irm' 'of"ii:: 22.373 
Cresdng. rid�e. W. H. Mullins ...................... 490,581 Press. See Ballngpress. Cheese �ress. Merck ............................................... 22.375 Crozing and oweling machine, J. A. 8eam��,3U, 490.315 �����i�:i�;��i��t:�������i;e .. �.� �.::::::::.::: ��:�� Re���ro:g�s ���::�sea��r::{fd� ����������, .. ��� 22.3'1' Cultlvatorj C.�. S!'tto.o .............................. 490.322 pUfJ 

mlll. A. R. Miller ................. , .............. 490,611 So .. P . tOilet, RObinso!''Bros. & Co .................... 22.364 Cut-out, e ectrl C ClrcuIt, M. Leavy .................. 400,292 Pu ler. See Rail puller. Tack or naIl puller. Stays, dress. H. Lnbhn ... ............................ 22,354 
&;�i"af���I�·:t· &:���:: :: : : :::: �:: : ::: ::'.:'.:'.::::: ��:t�� �::.eJ':���.f,{j.SiN���b��':,·k:::::::::::::::::: ��:glg Sto��� ��6'J'�u"r':.1n�e::6'��s�';:��.af'IW:is'l:ltf.\1 .. k Derrick winding attachment, E. F. Atherton ...... 490.259 Punching. shearing. and forging machine, H. A. Son . ...... . .......... . ...... : ........................ 22,380 Direct-acting and compound engine. E. W. H .. r- Schneekloth . . . . . . . ... . . . ........ . . . ... . . . ......... 490.401 Suppositories for dise .. ses of the howels and rec-den .... ...... ................ .................... 490.348 Purse .. nd frame therefor. A. Goertz . . . ..... . . . . . . .  490.434 tum. H. K. Wampole & Co ........................ 29.370 

Bgg�."J'e";ltil:'I1: �.ac.e�ii,;rin: : '.:::::::::: ::::::: :: !�:� t;���i��:Mf�:!i��g· F. H. & R. H. Pickles . . .. 49().497 
Door lock. sliding. L E. Jacobus .................... 490.441 Rail puller. D. C. Bowen .............................. 490.388 Drier. See Clothes drier. Railway conductor. electriC. H. A. Miner .......... 490.297 DESIGNS. Drill. See Grain drill. Railway conductor system. electri c. R. Hayden ... 490.597 Dumbwaiter. J. T. Westwood ................... ..... 490.462 Railway foot I'(uard, Mitchell & Benherger . .. ..... 490,580 Alto-rilievo, E C. Plant .............................. 22.145 Dye, indigo hlu� A. Herrmann ...................... 490.400 Railway guard rail. E. A. Tr .. pp ..................... 490,325 Breastpin. etc .• M. A. Nye........... ........ .. .. 22,150 Dynamometer ••. B. Webb ............ ............. 490.381 Railway signal. I. L. Green ................... ....... 490.626 Comb. P. Wltteck ............................. 22.151 to 22.158 Eaves trough protector ... N. J. Pltmthaher .......... 490.414 Railw .. y spikehI. C. Howes . ... . . . . . . . . . . . ........ . . .  490.439 Counter w .. ll fixture. D. Rothschild ........... 22.162. 22.163 Electric conduit. Ill. L. «ansome ....... ............. 490.630 Railway switc safety lock. J. E. Sandelln ........ 490.616 Dish. P. De I" B .. stide ................................ 22.154 Electric machine, aynamo, R. Lundell. ............ 490.449 Railway Bystem. elevated. Drill & Schmitt ........ 490.549 Dish. covere'h D. F. H .. ynes .......................... 22.155 Electric machine, dynamo. C.  Wachtel ............. 490.460 Railway tie. S. McEifatrick .......................... 490.586, Ewer or jug • .  F. Haines ............................ 22.156 
�1��1�\� ::::r;,� O�F��IY:,��· ..... ,',' . .. : .. : .. . ,' .. ,' . .. :','.','.'::.::: ��:�� Ra���l�n.�����.�. ���u��. ��� .. �I.':����: .�.��.��.� 49G.306 ! r:i.n��u�,.gt��I.� •. �: .. :. �i.I�.��:: ::::: :::: ::::::::::: �:m 
�l���i� �����, JA.'I: l{�g�:�: :::::::::::::::.': :::::: 

490
:� 

Ran�.eh;�s������?�. ����. ?���:.i� .. ��� �� ����:: 490,573 �r�E��������8:m�l:��.�:. ::::::::::::::::.::::: �l�� Electrical connecting device. J. Hutchinson...... Ratchet brace. A. Taylor ............................ 490.617 Spoon or fork handle. G. W. Shiebler ................ 22.149 
�l��:�g�'b�a�e ;;'':,'�h�niBm: it: 'W: . Eaton: ::::::: :: We���f!��t'lfee W�!i�����f.· �a�li ���'i�;.:' .... . . .  490.511 ��1e����f�} :;i��'i��. TR. r.h,:j��iiz:::::::::::::::: �;m Elevat.ors. safety device for platform. J. Wallen- Rivet feeding device, J. H .. Martin .................. 490.609 Woven f8b� Oldham Ii!' Smith ...................... 29,159 stem ................................................ 490,328 Rocking horse motor. S. W 'lson ..................... 490.465 Woven fahrltSi W. T. Smlth ........................... 22.158 Eng���� �:;g��t;�c�t':,'f.�n���.r.0 und engine. }tgmf�:'�c�r�::f!:��u�eF:IT:e.�k�::::::::::::: ��:� Woven fabriC. Smith & Oldham ...................... 29.100 
End gate; C. A. Anderson ........... . ............... 4:00.333 Rubber fabriCS, means for plugging holes in, T. -------
�m�ft��?�����I��:ti��sr.;,�·. ��.�I.��: :::: ::::: ��:�ig Ru�e�lgf��nder· ii;'iilieriive; t�e;.iiD.ii vui;'afiii,;d; 490.369 an� :���':.\�� �A':lo�£i��:���I�gr!\i� ���eg["I�i��i�f 
I��:I��:B. S2�}�S ta���:::::::::::::::::::::::::: ��:�� RUI!lfie�rlI�08.dW,'Kr;;ii::::::::::::::::::::::: :: t�:� �s�:gt:�ni� ��'eri�� �:;,f;:,�!��h�r�::'m!h.:�d':.:'::.��� Fan. S. H. Baer..... .. .. .. .. .. ... .. ................... 490.5:l2 Sadd letree, A. Dyke. ... .... .... .. .. ................ 490,5.12 of the patent de Sired . ..  nd remit to Munn & Co., 361 
�:!it�fp?t�tl�:' ': .. cti��h����Beiir,j:: :: :::::::: i:/:= �:;:::m �:r��:.t�����W�lrf: .�: .�.������.�:: !�:!� 1 Broadway. New York. 
Fences, machine for attacblng cross wires In wire. Saw. segment. G. B. Crapsey .... .................... 490.364, Canadian patents may now he ohtalned hib the in-King & Wright .................................... 490.000 Sa .... set. E. Smith ..................................... 490.311 ventors for any of the Inventions named In •• '(.. fore-h Fences machine for tying cross wires In wire. J. Sa .... sharpening and setting machine. J. R Lan- fOing list, provided thel are simple. ata cost of ..... eac • 

R. Kelly ........................... ................. 4!l(j,Ut dis.... .................. ............. .............. f complicated the cos will be a little more. For full Fencing machine, J. A. Barbl'81 .................... 4OO,\llIl Bcale beam, M. N. Bevier............................. , Instructions address MUIln &; cO.iu\llll Broadway:. New Fifth wheel. W. A. P .. tellOD ...... " .. "." .... " ... 490.� Bcale. computing, J. H. Swihart ......... ... .... . ... '90 . York. other foreign patents may 80 be ebtaine ... 
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Inside Palre, each insertion - - 71) cents a line 
lJack Palre, each insel·tion - - - - 81.00 a line 

The above are charges per agate line-about ei�ht 
words per line. This notice shows the width of the lme. 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate line, by measure
TDent, 88 the letter press. Advertisements must be 
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The Sebastian-May Co 
Improved Screw Cutting 

�:�e�LATHES 
Drill Presse�Chucks, Drills, DOQ'8, 
and :\11tchinists' and Amateurs' 
Outfits. Lathes on trial. Cata
IUQ'ues mailed on application. I6il to 16'1 Higltland Ave ., 

SIlJNEV. OHIO. 

U�����D LATHES 
Also Foot Lathes, Tools and Supplies. Catalogue Free 
Sebastian . Lathe Co. l��J:N�'tTt:to�m,�t 

VELOCITY OF ICE BOATS. A COL-
lection of interesting letters to tbe. editor of the SCIENTIFIC AMERICAN on the question ofHhe speed of ice 
boats, demonstratinR' how and wby it is that these craft 
sail faster than the wind which propels them. Illustrated with 10 explanatory diagrams. Contained in ISCIENTIFIC 
.f,��:h��

N
at ��r.

P
o��

E
:n� fi'ci'in �l �ew�';1�fei� cents. 

THE BEST LOOSE PU LLEY 01 LER 
IN T H E  WORLD. VANDUZEN PAT. L. PUL. OllER 

:keeps Pulley oiled 3 to 4: weeks with ooe 
filling. Cost 2&, 30, �. 50, 65 and 85 cent. 

���� di�:edte��::81 TJ'P�l1g�"it 
send Catalogue free. Mention this paper. 

... TIFT CO.CI •• I .... tl,o.U.lU, 

CLA.Fl.�'S 
WOOL WASHERS, 

WARP DYEING AND S IZING MACHINES. 
PATENT RUBBER COVERED SQUEEZE 

ROLL8. 
POWER WRI]\"GERS FOR HOSIERY AND 

YARN DYEING. 
DRYING AND VENTILATING FANS, 

WOOL AND COTTON DRYERS, Etc . 
Catalogues free. 

CEO. P. CLARK 
Box L. Windsor Locks, Conn. 

AND CHICAGO. 
All Drawing Instruments 

for SChools. Quality war
ranted. prices low, corres
pondence invited. 

L.�:::a===:S::2_1T" Send for Catalogue. 

�/ � - } 
-I � ,..".,,;:'!itiy 

� �·�;·:.t-�I� 
I , �...." 

-- - .",., _=--�_4_ 

Canvauen wan ted t.o sell the N(·w Mo. 
:e��l�t!� a lro�er:�t::�ru::lo:m 
purChase a bettc!r one' Send forlllnstl'8ied 
catalogue and tenns to County Agentl. Address N. TYPEWRITER CO. 611 W81lhin�n Street. Boston. ")tau. 

Mention Sc)entiftc American. 

MECHANICS' TOOLS. 
If you are interested In Tool. as a manufacturer or 
amateur, you should have a copy of our new cata
logue. Our 181)2 edition is" very elaborate and com-
lF��'b���� 7� ���'to

h
����

e���O��d��;�: 
paid. on receipt of $LOO, and the money thus paid 
will be refunded with the first purchase amounting 
to $10.00 or over. Every manufacturer and amateur 
should have this catalogue, even if the,! do not in_ 
tend buying their Tools and Supplies 0 us. 

MONTGOMER V & CO .. "'ine Tools, 10il Fnlton Street. New York City, N. Y. 

Caveatll, 
Trade Marks, 

Copyrlahts, 
DesIgns, etc. Handbook and information concerning Patents sent free of 

charge. Oldest bureau for oecuring Patents in America. OVer l!lO,OOO applications have been 
lIIed by MUNN & Co.,361 Hroadway, N. Y. 

BEATTY Pianos . Organ II, 833 up. Want agents. 
Cat'K free. Dau'IF .Beatty, Waah'toD: N. J. 

J ,itutifi, �mtti,au. [FEBRUARY 4, 1&]3. 

AN IDEAL STUB PEN-Esterbrook's Jackson Stub, No.442 ONLY A ftoWc;!6'i��:·tA
. H.P. 

A specially EASY WRITER, a COOD INK HOLDER and a DELICHT to CE
2
N
6
TS MOTOR OR DYNAMO." 

those who use a STUB PEN. AS K YOUR STATIONER FOR THEM. Price, S 
D1uotratedwlthplanoand alldetaU •• 

$1.00 per gross. THE ESTERBROOK STEEL PEN CO., 26 John St., New York. AC�����. 18 Part'\t:':N. Y. Electrical Review 
CK a. ORE BREAKER 

C�,pacity up to 200 tOIl8 per hour. 
Has produced more ballast. rood 

metal. and broken more ore than 
all otber BresJ{e s combined. 
M:�g��.

O
f 8��h

f�r
��ra����1. 

CATES IRON WORKS, ;}O CSo.Clinton St., Chicago 
136 C, Liberty Street. New York. 

287 C, Franklin St� Boston, Mas. 

Two handsome photo-engraved display sheets 
gnJ��gi Improvements in Air Compres80rs," 
"Recent Improvements in Rock Drills," 
mailed free to anyone who will cut out this 
advertisement and mail it to us with his name 
&nd addreSB. 

INGERSOLL-SERGEANT DRILL CO. 
No.10ParkPlace, New York, U.S.A. 

-FOR-

FREE SITES TO SUBSTANTIAL 
MANUFACTURING ENTERPRISES 

in the rapidly growmg towns of Virginia and West Vir
ginia, Situated alonl< tne lines of the Norfolk & Western 
Railroad, possessing CHI!:AP mON, CHEAP LUMBER, 
CHEAP FUEl" and RAILROAD FACILITIRS Address 

J. H. DIN('EE. 333 Walnut St., Philadelpbia. Pa. 

THE GLOBE AUTOMATIC INJECTOR 
The Latest and Best 

ROlLER FEEDER 
Restarting, 

Simple. 
Positive . 

Eagle Lubricator Co., 
108 Canal Street. 

CLEVEJ.AND. O. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained in SCIENTIlI'IC AMERICAN SUP
PLEMENT, ;}9. Price 10 cents. To be had at this office and from all newsdealers • 

In all shapes. Manufactured by 
Cowles Electric Smelting and Alnminnm Co., 

Correspondence solicited. LOCKPORT, N. Y. 

LIGHTNING WELL -SINKING MACHlftEIY MANUFACTURERS. 
Hyrdaulic, Jetting, Revolving, Artesiau, 

Diamond Prospecting Tools, Engine� Boilers, 
Wind M�l�ri�t�::: l�t�l's

eJ�::!, �:t!�� 
nation quality waterjmailed,25c. 

The A.merlean \Veil Woro, 
A.urora, In. [ 11 & 13 S. Canal St.� tJbleagn, IlL 

l Dalla., Teuo. 

SCIENTIFIC EXPERIMENTS. - DE-
scription of some simple and easily performed scientific 
experiments. Foucault's pendulum, exchange of water 
and wine, the bird in the cage, the five-pointed star, the 
�i'b °lWI��'f;\�::i a�h't'!f�'i.d

s
lb
rf

s':ii�I��� 1����; 
CAN SUPPLEMENT, No. l"I71). Price 10 cents. To be 
had at this office and from all newsdealers. 

ctl=: to $15 per day, at GJCI home, Belllnl,. 
LIGHTNING PLATER 
and platingje-welry. watches 
tableware, &0. Pla.tes the 
finest or jewelry good al 
new, on all kinds or metal 
with gold, silver or nickel. 
No experience. No eapital. 
Every house haa goods need· 

ing pla.ting. Wholesale to 
agents IS. Wrlterorcircu. 

H. E. DEI.NO do (lolumb .... O. 

PORTABLE OIL ENCINEs 
For agricultural and ot,her industrial purposes. 

The Traction Endne of the Fntnre. 
Running abSOIU\�tr��li��i:��!t."�e�O

s���i���f':f����
u
\��cants and petro-

NO :SOOT. NO SIUOKE. NO COAL . 
Is 'r�fo:l����a�t����':.� P!'�,:re�:,�?.r2l.i.I::'�'io:���t �����c��am 

117" Send for free catalogue and price list. 
J. M. eROB &. CO., LEIPZIG-EUTRITZSCH (GERMANY). 

we can supply you. All sizes 
ted and unmounted, always stock. Remember, we make a 

�r:l
c��g�:s�l

e��;�!� ;�[a'�;;r.�-
The (�LEVELAND STONE CO, 

2d Floor, Wilshire, ffieveland, O. 

AMERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple 
construction, capable of supplying a current of from 60 
to 75 llO-volt incandescent lamps, or of beln! used as a �! lli:'b

o:::�ilt ����::A':. �'rt��n.g�(il� ��:1�!i. 
b'y Mr. W. S. Bishop, of New Haven, Conn. It is de-
�Woege;?r�:;���t���s 8�pfe

e
g=� ;g� ta�i�

t
��� 

use, but who do not care to enter into the SUbj� scien
tifically. With 24 illustrations. Contained in SCIENTIFIC 
AMERICAN �UPPLEMENT.No. 861). Price 10 cents. To 
be had at this office and from all newsdealers. 

I A MARVELOF POWER SIMPLICITY & LOW COST 
ALWAYS READY NO BOILER No FIRE NO ENGINEER,NO 
LICENSE NO DANGER STATIONARY MARINE AND 

PORTABLE ENGINES FOR BOAT, PUMpS FACTORIES ue 
SMALL SIZES A SPECIALTY. 

SAFETY VAPOR ENGINE Go 
g,�,;{g:u£ 16 MURRAY ST.NEW YORK 

The Belknap Little Giant Water Motor 
Best Water Motor, most powerful and 

efficient machine on the market. 
Electric Motors and Dynamos. 

Combined Water Motors and Dynamos. 
Cyclone Coffee Mills for Grocers' use. 

Combined Motor and Mill in one case, 
run by water or electricity. 

Write tor Oirculars. 

BELKNAP MOTOR CO" 
23 Plum St., Portland, Maine U. S. A. 

$22 FIRST CLASS CURTAIN DESK 
• Four and a Halffeetlong, Un

limited variety In stock and to order. 
Desk & Seating Co. 

Wabash Av., CHICAGO, U.S.A. 

The Shimer Cutter Heads 41).000 SOLD. 
To WOrk Car Siding, Flooring 

l«�ur.rtrJ�,!,f. I":E;ant:! 
Blinds. Cope Heads to 
match. 
Sam'l J. Sldmflr & &ns, 
Centre St •• Milton, Pa. 

DRILL CHUCKS. Write "THE PRATT CHUCK CO,,!' ClaYville,N.�.., U. S. A"for 
free illustrated catalogue of POSITIVE DRIVI",G DR lLJ. �£��� ����nJi.tt�� only perfect system ever deVised for 

FOreilrn Agencies: Ph. Roax et Cle., 54 Boulevard du Temple, Paris, France. E. Sonnenthal, Jr� Nueu Prom-
�nade, No.5, Berlin. Germany. Selig, Sonnenthal & Co� 85 Queen VIctoria Street, London, E. C� England. 

PERFORATORS OF ALL METALS 
For Cotton, 011 and Rice MillS,. Sugar Houses, Distilleries Phosphate and Fertilizer 
Works, Mining snd f'oncentrating, Gas and Water Works, Elevators, Threshers, Sepa
rators, Corn Shellers, and all kinds of Grain Cleaning Machinery. Heavy �teel and Iron 
Plates and Cylinders for Screenin� Ore, Coal, Stone. For Filters, Stralne'1l Ventila-

t�,��, �!..'t¥gg
V

��h�;�;:S 'Werf�!f:.t'lj\tl'.uz,':i'ei�ec!al 8IZ811 for 00 ee Clean-

Tile Harrington & King Perforating Vo., Chicago; and 284 Pearl St..N.Y 
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BARNES' 

New FrictionDiskllrill 
FOR LIGHT WORK. 

Bas these Great AdT&Dtares: The 
speed can be instantly changed 
from 0 to 1600 without stopping or 
shifting belts. Power appIied can 
be graduated to drive wIth equal 
safety the smallest or largest 
drills within its range-a wonder· 
ful economy in time and great 

saving in drill breakage. 

Send for catalogue. 

Steel Type for W ritin[ Machines, 
J. D. MALLONEE, M'f'r. STOCKTON, N. Y. 

DEI.ANEY'S 
Expansion Packings 

for Steam, Water & Ammonia 
are best and cheapest. 

DELANEY'S 
Metallic Gaskets and 

make ef.!':"�i'i,� joints. 
04 • .I. Delaney III. Co. Mfrs. Third & Fowler Ste., Milwaukee, Wis. 

ESTABJ.ISHED 1846. 
The Most Popular Scientific Paper in the World 

Only 83.00 a Year, Inclnding Postage. 

Weekly-52 N umbers a Year. 

This widely cil'culated and .plendidly illustrated 
paper Is published weekly. Every number contains six
teen pages of useful iuformation 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
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Terms of Snbscription.-One copy of the SCIEN
TU'IC AMERICAN will be sent for one vear-52 numbers
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of tluee do lIal's by the 
publishers; six months, $1.50; three months, $1.00. 

CI u bs.-Special rates for several names, and to Post 
Masters. Write for particulars. 

The safest way to remit is oy Postal Order, Draft. or 
ExpreSB Money Order. Money carefully placed inside 
of envelopes. securely sealed. and correctly addreSBed, 
seldom goes astray, but is at the sender's risk. Address 
all letters and make all orders. drafts, etc� payable to 

MUNN & CO., 361 BI'oadway, New York. 

----0---
THE 

,Idttttifit �mtdtau ,Iuppltmtnt 
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 foreigu papers 
and accompanied witb translated descriptions. 'l'BE 
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, embracinl< Biology, Geology, Mineralogy. Natural 
History, Geography, Archreology. Astronomy Chemis
try, Electricity, Light, Heat, Mechanical Engineering, 
Steam .. nd Railway Engineering, Mining, Ship Building. 
Marine Engineering, Photography. Technology, Manu
facturing Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy. Biography, Medicine, 
etc. A vast amount of fresh and valuable iuformation 
obtainable in no other publication. 

'l'he most important EnQineeri'tlQ IT'"or1rs, Mechanisms, 
and Manufactures at home and abroad are illustrated 
and described in the SUPPLEMENT • 

Price for the SUPPLEMENT for the United State .. 
Canada, and MexiCO, $5.00 a year; or one copy of the 
SCIENTIlI'IC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one addreSB for $7.00. 
Single copies, 10 cents. Address and remit by postal order. 
expreBB money order, or check. 

MUNN & CO., 361 Broadway, New York, 

----0----

muUdhtQ �dititln. 
THE SCIENTIFIC AMERICAN ARCHIT E C T S' AND 

BUILDERS' EDITION is iSBued monthly. $2.50 a year. 
Single copies, 25 cents. Forty large quarto pages, equa 
to about tW<l; hundred ordinary book iJ8ges; forming a 
large and splendid Magazine of Architecture, richly 
adorned with eleQant plates itt colors. and with otber fine 
engravings; illustrating the most interesting examples 
of modern architectural construction and allied subjects. 

A special feature is the presentation in each number 
of a variety of the latest and best plans for private resi
dences. city and country. including those of very mod
erate cost aa 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 cheapneSB of this maguificent work 
have won for it the I ... nrgest Ch'culntion of any 
Architectural publication in the world. Sold by all news
dealers. $2.50 a year. Remit to 

MUNN & CO . . Pnblishers, 
361 Broadway. New York. 
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H E N RY CA R E Y  BAI R D  &. CO. 
Industrial Publishers, Booksellers, and Importers. 

8 1 0 Walnut St •• Philadelphia. l'a .. U. S. A. 
rw-Our new and Revised Catalogue of Practical and 

Scientific Books, 88 pages. 8vo, and our other Catalogues 
and Circulars, the whole covering' every branch of Sci. 
ence applied to the Arts. Bent free and free of postage 
to any one i.n any part of the world who will furnish hie 
addre9s. 

Ove r 25,000 CJ>cf�g� 
ROPER'S ENGINEERS' HANDY-BOOK. 

The most comprehensive and best illustrated book 
ever published in this country on the :o"team Engine, 
Stationary, Locomotive and Marine, and the Steam En .. 
gine Indicator. It contains nearly 300 Main Subjects, 1316 Paragraphs. 876 Questions and Answers. 52 Su!':ges-
�\�� 1��am������1r�.l,�:M�,:!:,s3rr:;m�a'ro:n&:;=; and 161 Technical Terms. 

Price, postpaid, - $3.50. 
FOR SALE BY ALL B O O K S E L L E R S. ur Descriptive CataZouues maiU4 free to a"'ll address. 

E DWARD MEEKS, P u bl ish er, 
No. 1012 WALNUT STREET, PHILADELPHIA. PA. 

•... '.'.',,',', .. . ::':',:::', ' W EN T'liNKS FOR R A I L R O A D S  o O D  I'\. ..JW>:TER woR�r 
L .... FfG"EWAiEP.. TANK: • M ILLS 1 FARMS &c 

f'lANS�1A St"'ECIALTY Sli, COMP!...£�.9 CK. OF" 
SPEClfICA-T10NS F IJ R N  SH£O YV tCCYPAES5 LUMBER 
FOR FO UNOAT1QNS &TOWERS . l, ALDWELL CQ 

N2 ZI7 E.MAIN ST. L O U I S V I L.L. E  Ky. 

LIFE SAVING DEVICES. - A COL 
Jection of suggestions o f  devices for comm unicating be 
tween the shore and stranded vessels, offered to the 
London Daily Graphic by various correBpondent�. Wit,h 100 i1l uBtrations. Contained in SCIENTIFIC AMERICAN 
SUPPI,EMIO"T. Nos. 84S. 849, SliO, 8iil, 8ii2, 
8li4, 86 1 , 81>2, S64, S69, S71. 874 and 8S4. 
Price 10 cents each, or $1.00 for the series. To be had 
at this office and from all newsdealers. 

A R T E S I A N  
Wells, Oil and Gas Wells, drilled 
by contract to any depth, fromliO 
to 3000 feet. We also manufac
ture and furnish everything re
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
��r��':,�s

sl,:'J;�;Ul��:::t. 
required and send for llustrat-

Ait'.L'l<l� �d�t'IW'E'tL
A£ft�h CO., 

80 BEA VIOR STREET. NEW YORK. 

STEEL TYPE FOR TYPEWRITERS 
Stencils. Steel Stamps, Rubber and 

Mod::l
e����X'::::I

I�e�!�i 
e��rk. 

Small Machinery, Novelties, etc., man
ufactured by special contract. 

N ew York StencilWks. 100 Nassau St., N. V 

HAVE YOU READ �perirnen.tal $cienCe? 
This new book, by Geo. M. Hopkins, is just what 

you need to give you a good general knowledge of 
Physical Science. No one having the spirit of the 
times can afford to be without the kind of scien
tific information contained in this book. It is not 
only instructive, but entertaining. 

Over 700 pages : 688 fine cuts ; substantially and 
beautifully bound. PlIice by mail, $4.00. 

prSend for illustrated circular. 

MUNN & CO., Publ ishers, 
Office of th e SCIE N T I FIC AMERICAN , 

361 BROA D WA Y, N E W  YORK. 

J titutifit �lUtritIU. 
_______ _______ 2W ___ _ 

CHAPMAN VALVE MANUFACTURINB COM PANY, 
MANUFACTURERS OF 

V a1 'V"ea a:n.d G-a "tea 
For STEA M .  W A 'l' E II , GA .... All'H I O N I A ,  O I L, A C I D. Etc . ,  also 

G-.A.',rE: FZ:El.E: �Y X>:El..A._'Z'S. 
We make a SpeCialty of Valves for Superheated and High Pressure Steam, 1 0 0  Pounds 

. G eneral Office andW��'1!!,"j�B�l�d�RCH AltD, MASS. 
Treasurer's t 72 KILBY STREET. Chicau;o l 24 WEST LAKE STREET Office, 5 BOSTON. Office, 5 • 

P- AU work Guaranteed. Sena for Circulars and Prices • ...lEI 

VANDUZEN SJ�'jM PUMP 
THE BEST IN THE WORLD. 

Pumps Any Kind of Liquid. 
AlwaYI in Order, never Clogi nor 

Every Pump Gua.ra.nteed. 
=----�O SIZES.-

to 12000 G.llonl per Hour. 
TIff �ANtDIflE1t&TIFrCO:: 

102 to 108 E. Sotond St • •  Cincinnati, O. 

OUB.. OFFEn.. 
"2 1I0N'IHS ON 'mu,L" FOR I 0 Bubier's Popular Electrician 

An illustrated monthly journal for C.  
the amatenr, experimenter 8nd publlc, or 

"EVERYBODY'S HAND.BOOK"25 
of ELECT HI CITY. By Edw. Trevert. 60 C 
Illustrations. 120 Pages. All about • 

Electric Bells, Ba.tteries. Dyna.mos. Moton, Railways, 
Welding, etc. P08t�pald Book and Paper for 35 e.·nh. 

DlIDIER E'lID. CO., LTl\iN ,  MASS. 

ALL E:. c, CASTINGS FR.£�-1 SPECIAL" RN S 
r:D-E-V� J fiNE TINNING 'APAN- pf1 ' E G', 

� '�-:C=£ABl AND FIN( GRAY IRON �LSO STEEL 

�;) CiI{ " FINISHING . NH>J G " ltlOM LEHIGH IWE /!( AMERICAN-Sl' PHllA � 

g; " 
I=: AND 
.� ELECTRO - PLATING § Apparatns and Material. 
� THE � Hanson & Van Winkle Co. � Newal'k, 1'1 .  J. 
o 81 LIBERTY ST., N. Y. ;a 23 S. CANAL STREET, 
I< CmCAGo. 

Plating ... 
Dynamos �J Electrit 

Motors. 
With All Forged Field Magnets. 

114 S. Tennessee St., INDIANAPOLIS, IND. 

Combustion Perfect·.No Ventilating 
Flue Required. Specially adapted for 
Stationary Baths,Laundries,etc. May 
be used in connection with waterserv
ice or otherwise. Send 2c. stamp for 
catalogue giving full exp;anation, also 
illustrating 18 Styles of the celebrated 

79 

Model & Experimental Work 
Electrical and Mechanical. ELECTRIC CUTTER CO., 
�if�lm:et,;�il'll':;�ui�����YBuJ¥: 

D'AMOUR (formerly 

������( W' A�ER JAMES LEFFEL &, CO., 
" I  SP R I N G FIELD, O H I O, U . S.A. 

1;::;ed:':..�O;��::';.W HEELS 
FOR SALE-�:�:�t i�gp��o�'!,'!rlfon°'gl�k:o�� plicable to the \/oodford and the Dodge Horse Nail Ma
chines. A very valuable improvement. For further par- . ;�����'o�p�

.Y
i? the inventor, George E. Michon, Essex, 

'VV_ �. E:EJ:).;.tJ? &; CO., 
PLATERS' ROLLINC M I LLS All sizes of 

"n�ely Self.Heatinq Foldinq Bath Tub. -
186 So. Canal St., Chi CairO, IU. 

FIne Silver for Electro and Hand Plat ers, 
Also A L U M I N U M , 

In Sheets, Wire and Tubing of all Gauges, 
176 and 178 H U DSON S T;, 

Mention " Scientific American." NEW YORK. 

W ANTED-Knowledge how to purify the so-called 
�����:s

c��trl� �bb���V�1�n
p��.�m

m��l��n��til:1 ��p���: 
as, and naming approximate cost of plant. Address, 
stating charges, to P. O . .Box 463, Dennison, Ohio. 

THE GRIFFIN MILL 
A perfect pulverizer of all refractory substances by either 

the wet or dry process. It works better and at less expense ' 
than any other Mill, and is conceded to be the only perfect 
pulverizing Mill manufactured. 

For FREE Illustrated PaDlphlet address 

12,000 Receipts. 680 Pae:es. Price $5. 

This splendid work contains a careful compila
t on of the most useful Receipts and lteplies given 
in the Notes and Queries of correspondents as pub
lished in the Scientific A Dlerican during the 
past fifty years ; together with many yaluable and 
Importaot additions. 

Over '''",elve '.l'housand selected receipts 
are here collected ; nearly every branch of thc use
ful arts being represented. It is by far the most 

BRADLEY F::RTILIZER CO., 92 STATE 8T, BOSTON. 
�g��1�h���li�

. 
volume of the kind ever placed be-

---------------------.--------------_____ _ I The work may be regarded as the product of the 

BIT Bores SMOOTH, RO U ND ,  OVAL, n d  SQUA R E  HO I , KS. Morti.lnl/; Core Boxes, I studies and practjcal experience ofthe able�t che!ll-le�c. Invaluable to Carpenters, Cabinet and Pattern Makers. High- 1Sts and, workers m �l parts of th.e world , the In
*"'""!! _est Award. Send $8.00 for set ('k! to 11-8) in neat case or IiOc. for formatIOn gIVen bemg of the highest value, ar

sample Bit. mailed free with Illustrated List. ' ranged and condensed in concise form convenient, 
BRIJ)GEl'ORT r; U N  IM PLEM I, !\ T  UO.. :U li B.·oadway, New York. for ready use. 

CAR BUTT' S \�o.D R Y P l ATE S 
��Q "CELLULOID" FILMS. ' 

Especially adauted for Pbot_i>lW!Ir Machinery and other works of oon.traction in 
TH E M EC H A N I C A L  TRAD ES. 

Descriptive Price List mailed free. For sale by &11 Dealers, 
Manufactured bY J O H N CA R B U TT. 

ieystoneDl'JflateaBd Film Works. WaYB8Junc. fhiladelphla. 

CANE CONTRIVANCES. - TWENTY-
two illustrations, with brief descriptions, of inventions 
relating to walkinJl canes. The pbotoJ;rraphic cane. the 
brazier cane, the camera stand cane. the watercolorist's 
f���u�h:a���::I�";:;S ;::;:,' i�rl:�o��t�:a�� d���: 
the revol ver cane, the g;UD cane, the picniC cane, the 
Cigar J igb ter cane, the Clllarette mould cane, the cigar 
holder cane, the candlestick cane, the inkstand cane, 
the �nu1f box cane. tjhe spyglass cane. the lantern cane, 
�e 

8�I���[;�ge 1��lht�e:bl���'i�����' �g�t§�a� 
Price ]0 cents, To be had at this office and from all 
newsdealers. •'11 TH IS $11 TO $17 FREE 

' }� ���1n�nC:l�!� t'olm�E Sent any-
wheft; without one cent In odvonee. 
Warranted the best sewln£, machine i ' .  

I 
ever ma.dll. Qur terms, conditions and everything " 

I ��
r
r
m
f��e �����:�l:�� ��.:

r 
c��U���Te:d��::a� 

ment out and send to U!I to-da,.. Address 
_ _ � Alvah MIlr, Co., Dpt. (""1 Chlcaco.IIL 

F 0 R SA LE One Jute softening machine and five 
• double dry Jute spinning frames, 

1M spindles each, 5 inch pitch. 6 inch traverse ... all manu
factured by A. LAWSON & SONS, LEEDS, .J>lNGLAND. 
In first_class 'F

.
n�;�i'il"o-l'l§Jl8':i, BOSTON. MASS. 

MONEY 1ii����"."';'�6�5 High Arm " Kenwood" f25.50 *55 High Arm "Kenwood" .22.60 '50 High Arm I' ArJington" 120.00 
'::" I���!�d-: �!���f:f!:i������ 
ed and 

LATEST IMPROVEMENTS. 

NEW STYLE. 

NEW PRICES. 

GROWING RAPIDLY in FAVOR 

Almost every inquiry that can be thought of, 
relating to formulffi used in the various manufac
turing industries, will here be found answered. 

Instructions for working many different pro
cesses in the arts are given. 

It is impossible within the limits of a prospectus 
to give more than an outline of a few features of 
so extensive a work. 

Under the head of Paper we have nearly 250 re
ceipts, embracing how to make papier macl", ; how 
to make paper water proof and fire proof ; how to 
make sandpaper, emery paper, tracing paper. 
transfer paper, carbon paper, parchment paper, 
colored papers, razor strop paper, paper for doing 
up cutlery, silverware ; how to make luminous 
paper, photograph papers, ete. 

Under the head of Inks we have nearly 450 re
ceipts, including the finest and best writing inks 
of all colors, drawing inks, luminous inks, invisi
ble inks, gold, i3ilver and bronze inks. white inks : 
directions for removal of inks ; restoration of 
faded inks, etc. 

Under the head of Alloys over 700 receipts are 
given, covering a vast amount of valuable infor-
mation. . 

Of Cements we have some 600 receipts, which 
include almost every known adhesive preparaticn, 
and the modes of use. 

How to make Rubber Stamps forms the subject 
of a most_valuable practical article, in which the 
complete process is described in such clear and ex

r.;!;� �����hat any mtelligent person may readily 

For Lacquers there are 120 receipts : Electro-Me
tallurgy, 125 receipts; Bronzmg, 127 receipts ; Pho
tography and Microscopy are represented by 600 
receipts. 

Under the head of Etching there are 55 receipts, 
embracing practical directions for the production 
of engravings and printing plates of drawings. 

Paints, Pigments and Varnishes furnish over 800 receipts, and include everything worth know
ing on those subjects. 

Under the head of Cleansing over 500 receipts 
are given, the scope being very broad, embra cin 
the removal of spots and stains from all sorts 
of objects and materials, bleaching of fubrics, 
cleaning furniture, clothing, glass, leather, metals, 
and the restoration and preservation of all kinds 
of objects and materials. 

In Cosmetics and Perfumery some 500 receipts 
are given. 

Soaps have nearly 300 receipts. 
Those who are engaged in any branch of industry 

probably will find in this book much that is of 
practical value in their respective callings. 

Those who are in search of independent business 
or employment, relating to the home manufacture 
of sample articles, will find in it hundreds of most 
excellent suggestions. 

lW" Send for deseripUve circular. 

MUNN & 00., Publishers, 
BCIENTll'IO AMERICAN OFFICE, 

361 Broadway. New York. 
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