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ing ready acces •. to the interior, The head piece is hmged at one-end to the end of the body, the sides of the 
head section forming a longitudinal continuation of the 
sides of the body when swung downward on its hinged connection. 

SC R EE N  DO O R .-Albert Schreiner, 
South Evanston, IlL This door has a panel attached to 
its free vertical edge and located at an angle to the door, the panel extending from top to bottom of the door, and a horizontal panel connecting the door and vertical panel 
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at the top, a caster being carried by the vertical panel I make line Model Castiop In Aluminum and Bronze. 

weight of the blow? A. 'fhere is a delinite rule for lind· 
inK the force of the fall of a weight, as a pile hammer by gravity. or the force of a blow, as with a hand or steam 
hammer. See SClBNTII'lC AJlBRICAN SUI'PLEJI1INT, No. 
862. on "Impact or the Force of a Blow." in which tbe 
details of computation for various perc_ive forces are described, 10 cents by mail; 3,000 poundsX15 feet= 
54,000 foot pounds, and if the fall of the weight i. ar· rested within three inches after contact, the impact force 
equals 54,OOOX ,,'=216,000 pounds static load. less the loss by friction of air and slides on the falling weIght. 

whereby it may be opened and closed. This screen door Twining Campbell, Liberty St .• Pater.on, N. J. 
TO INVENTORS. is de.igned to prevent the entrance of insects into the Handle &; Spoke Mchy. Ober Lathe CO"CbBKrln Fails.O. 

o��fl�fi�n���fb':t'i,�;UrI!o�:�� ����t����::?a� room when the door is opened. Screw machines, millillll maclline •• and drill presses. 
tent. at home and abroad. enable u. fo understand tbe law. and practice on both continent •• and to po.se •• unequaled-facilitie. for procuring patent. everywhere. A .yno""l. of the patent law. of the United St.ate. and ali 

INV ALID'S T ABLE.-Max Lesser, Dun- 'rbe Garvin !\lach. Co .• Lalllht and Canal St ... New York. 
'rbe be.t book for electricians and beginners In electricity is "Experimental Science." by Geo.!\l. Hopkin •. Hy mail. U; Munn &; Co� publi.hers. 36 Broadway. N. Y. 

cansby, Miss, 'lbis is a simple form of tableammged 
for convenient attachment to a bed, to permit an invalid to use the table when eating, drinking, reading, etc,. 
without the assistance of a nurse or others. Projecting from a support are vertical rods on which slides an ad' justable bracket carrying the table, there being an adjusting mechanism for raising and lowering the bracket and table. 

BED.-Alonzo R. Turner, Spragueville, 
N. Y, According to this improvement the bed bottom 
comprises two similar series of spring wire .ections that cross at right angles, each section having parallel side 
members and two upright undulating bow springs formed on each end, Supports for each spring section project 
inwardly from the side rails of the bedstead frame and 
engage the upper ends of the bow springs for the support of the .pring bed bottom. 

NEW BOOKS AND PUBLICATIONS. 
THEORETICAL AND PRACTICAL AMMONIA REFRIGERATION. By IItyd I. Red

wood. With 25 pages of tables. New York: Spon & Chamberlain. London: 
E. & F. N. SpoP-. 1895. Pp. v, 146. Price $1. 

Every day the importance of a knowledge of the laws of ammonia ice plants is increasing. and this acceptable 
little manual is to be recommended a. appearing at a good time. It seems to be written throughout in a 
very practical way, and to be decidedly to the point. Its compact size and moderate price wUl insure it wide ap· preciation. 
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2. Perspective elevation and lIoor plans of a cottage at Tenally, N. J .• erected for Chas. Vogt, Esq" at a cost of 85,800 complete. Mr. W. L. Stoddart, 
architect, New York, An attractive design. 3, A dwelling at Kennebunkport, Me, Three perspective 
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Y. A �ood example of school architecture. 8. A dwelling of modern design. recently erected for M. Strong, Esq .• at Montclair, N, J. Two perspective elevations and lIoor plans, Cost complete, 86,000. Mr, Christopher Myers, architect, New York. 

9. A house at Indiana, Pa. Perspective elevation and 
lIoor plan., Cost complete sa,l00. Architect, Mr.· 
E. M. Lockard, Indiana, Pa, An attractive design 
in the Colonial style. 10. A very attractive residence at Montclair, N. J •• erected for Frederick S. Gage, Esq. Perspective ele
vation and lIoor plans. Mr. E. R. North, architect, Montclair, N. J 1 1. View of Capistrano Station, California. 

12. ne.ign for a fireplace, 13. 'l'be brick power station of the Brooklyn City Rail
road Company, 

14. Miscellaneous Contents: A State park in the Catskill 
Mountains.-To prevent the slamming of screen doors, ilJustrated,--Quarrying by means of IIre.-A new lawn sprinkler, illustrated.-Art in metal tile 
roofln!!:. illustrated.-An improved hot water heater, illustrated.-A macadamized road through 
swampy land,-Tinners' hardware and roofers' supplie •. -Screen doors, illustrated.- Stair IInlshing, illustrated.-A hoist for use over hatchways, 
illustrated,-Ventilating the school room.-Gas burning range, illustrated. 
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1��':1 t��. t�r���w.' .......................... 536.m 1�.:'.�r ��a'if:f:�ft:r!\f ·h':lAI�r��d.' Sampeoi, & 536.m Ackerman . . . . . . . . . . . . . ......... .. . . . . . . . ••••. . . .  _ t�':;'�::��: .r��Ii·��iii":::,:. ':::::::::. :'::.::: '.: Automatic .prlnkler. C, Neracber ................ .. 
=��!fe�tc:��Mffva:��re�an��·.ioj.age; 'iJj: it: Knowles ............... , . .. ..................... ,_ 538.919 
t��I�.fu�'lf.�eb�v::.�,t.����::::::::::::::::::::::: =:= BICli!:e,������. �� .. ��,�� .. ����,� .��� ... �:.�: 538.965 Billiard table leveler. C. H. Hamilton ........... .. 538. 674 Boat. See Collap.lble boat. BOiler. See Steam bOiler. 
Rgll:�·��·J�'J�i.;tiiird8on:::::::::::::::::::::::: Boiler furnace •• teaID. E. Shydecker .............. .. BOOkmark. D .  Sexton ............................... . Boot. or .boe •• etc., bar or tack for. A. E. Burk .. , Bottie case. E. C. Brown ........................... .. Bottie holder. Mill. &; Lynch ...................... .. 
R�m:.�g�rc:,r·f�'p�����nK iiauduieiii reriiiing of. P. MCC'M ....................................... 536.lIl'4 
Rg� m�n�°thag�I���M.!!i:.%��g:Ck .............. 538.7'10 Brake. See Engine brake. Vehicle brake. Wagon brake. 
G��::.a�::J�}�'il1l8:lh���,��,?-.�·.��I.::::.::: Bru.b machine. W. F.Hutchln.on ................. . Bru.b machine box. W. F. Hutchln.on .... ..... .. Buckle. W.F.O.borne ....... ..................... .. Buckle. barness, B. ParklneoD . . . . . . ... . . . . . . .•...•. BuildlnR. to red uce lire rl.b. con.truction of. J. 

(6523) A. H. P. writes: Please answer c. Paulsen ......................................... 536,696 
in ScIENTIFIC AMERICAN if there is an improved paddle R����a:. a!l:.":'G:b�;.�i�eilan ....... .............. 536.789 which can be ul'ed on a stem or side wheel steambor.t. 8=��.fO�ehl;�a.�ri:g!�':a: .. ·piioiOgi-&Pbie 538,780 I mean .ome paddle that can go in the water and come camera, out with leBl! resistance than old style stationary paddle g� op�'i,"e�I�.C��Smal.tig ........................... 536.9M on a wheel. I remember a good while ago, in the. SCI· Can., mechanl.m for clo.lng tops and bottoms of 
ENTIFIC AMERICAN, of a cut of a sound steamer that was ('.an'!,h!��f.����;,:;���n-.ertiriii iiiigonai' i.ii-iiis 536,890 so equipped. A. The feathering paddle wheel is an old In woven. Bancroft &; Rich ...................... 536.812 
device now bronght into use in our large sound steamers. Car coupiinR. a, F. Ludlow .......................... 539.005 8:����gll;::�: t'Wh�r�·::::::::::::::::::::::.::: �;= (6524) H. C. P .  asks: What is the Car. dumping. M. Van Pelt ......................... 538.938 
weight (avoirdupois) of a box 5x8x4 inches of pure gold. Car fender. H. A. Ben.on ............................ 536.721 
Also of the same size, of pure gold dust? Also the ��:��:�:f:i?����gar'd:::::::,:::::::::::::::::: �� 
length over all of the new steamship St. Louis? A. The 8:� I:�3:�: ����a�I��.hl'i'im.ireet:::::::::::::: �:= weight of the box of gold as stated, 111'44 pounds Car· fender or life-savlng attachment. G. W. 
avoirdupois, of gold dust about % that amount. The St. Car �'i.���·si,:eei:'ii:'A': ii·owe:::::::::.: : :: : ::::::: �:� Louis is 554 feet over all. See SCIENTIFIC AlIIBRICAN, Car unloading device. G. H. Hulett (r)"" .. "",.. 1 1.494 
August �1, 1894. for illustrated description. Car1lt":I��� .. �.r.����.��. ���.� . ������.�. ���:.�: .�: 5.'l8,850 

(6525) C. S. writes: 1. I have a private 8��';'!!.':,�rx���t':':.",�����:.��·.�:,�,�I,':'.'����::: �:� telephone line about 2:1( miles long, on which are four g:X���'ll',vJ'.��';.s�in!��I,I::::::::::::::::::::::. �:� instruments or stations; the transmitters are of my own Carvlnldwood. etc.. apparatus for. J. Helliwell" .. 538.7'19 
make, as described in the SCIENTIFIC AlIIERICAN some 8::�' ':;:t:��� f:�tcat���P,1�b���:y ............. 538,658 years ago, called the bipolar telephone ; the receivers and g::�I�:"i:o �fo�da� £:..�';;p�i9;.�u�lt�oj.: "8: 'y,: 538.707  
magnetic call bells I bought of an electric company. I Knea .. .................................. , ........ 538.836 IIrst put up tbe line only one mile long, and since adding 8ra':p.E,s���ow·t;;oii,.ciamp: .................. 538.708 
two more instruments and lengthening the Jine, the call &��� :r::.�e�.sW�H��:::'�?�::::::::::::::::::::: =:�!l!1 bells do not respond so readily. Yet the transmi .. ion of Clock. electric time alarm. M. Lelbecke ............ 538.686 speech is about as guod as before, whiCh is quite eatis· Clock. electric tower. Gerry &; Schmidt ............ 538.7;3 factory if talked close into the transmitter. Do you Ctock. electric watebman's. O, E.Hau.burg ....... 538.777 
think the instruments would work as well if the line 8lg�gh�0l?����:j,�,�� � .��,����',':,' .. :: ',','.:: .. : �:� were lengthened one or more miles, and another instru· cOc�J8fv�':f.���.�I���.?�.�,���,I��,���:.���� •

. 

�:�: 538 ment added? A. The telephones probably would; the Collin lid. M. M. &; J. HOllmann .................... .. 
beils wonld not. 2. Wonld it improve the working of ��h:g:i�r.;l:g��os�'&.���W��I.�.:::::::: ::::::::: the telephonee if the ground wire at the terminals were 8�:::gi�.:do�r���a���, .. Ii:t'I.troixi:::::::::::::::::: connected to good ground plates instead of lightning rods Commutator. J. P_ B. Fiske ................. " .. " ... as they now are? A. It might, especially as regards the Compa •• deviation. apparatus for showl"g. J. A. 
bells. It all depends on how good a ground the light· con�n?rg:!rior:·Trapiiageri'&'Fltipaii1c,,::::::: �:� ning rods have. 3. The line COmes in contact with a g��::jl'�g !j.�u?:t:de�riiuiveruieiii·,;Ub,;tai,..;.;;.; 536.822 good many branches from trees. Would it improve by channel for. H. Bittinger ..................... ", 536.800 trimming the trees so as to leave the wire perfectly free? 8�� :n���.rM�i-rtli idrf,':eii:::::::::::::::::::::::: �:rsJ 
A. Thi� would tend to improve the service. 4. Would it Corn .i1kinR machine, J. C. Mcintyre .... " "  , ...... 539.007 t ' t th d i d d lea to add stro ger CouplinR. See Car coupling. Hose coupling. ranslUl e soun ou er an c rer n , Crimpln"tool,J. Wood ... "" ...................... 538.942 larger, horseshoe magnets or batteries? A. Notnecesea- Cru.ber. See Ore cru.her. 
rily; it might or might not. The best conditions can 8:::�:�:���:���t�::Wiey·:::::::::::::::::::::::,:: 655 
only be found by experiment. Current motor. J. W. Cover .................. " .... .. 

(6526) W. M, B. asks: 1. Please men- h':v'i�n����{n:I��!�I��·��}�'W:·KcKin:: tion a good book (late as possible) giving rules for size Den��� Ho.,j·tiiMer;'M:Deiii.;'ii::::::::::::::::::::: �:� and lellgth.of wire. a�ount of iron in lIelds and arma'l Cl:�o������:i: ttil�'f.��.�:::::::::::::::::::::: �:� ture, etc., m constroctmg a motor or dynamo to be run DIsDlay ease. T. S. Spivey .......................... " 538.849 by given current, or to furnish given current? A. We I Di.play device, L. Von Orth ......................... 538.853 
recommend and can supply Sloane'. "Arithmetic of' ggg������8a�I:.':ru8i.ii;.oilerio,:·.iidirig:j·:.A: 538,900 Electricity," 81 by mail. 2. Can two �mall motors in DO:,c���!n' feaitietii: manuiactiirin�: 'j: ' Bui-i:on':: series, 15 volts 10amperes each, be run WIth direct current Drinking fountain. W. F. CunnlnRham .. " ........ " of 114 volts, and how must I connect same? A. You ���I::dafr.:;::��o��io�aA�'b�:'rette::: :::::::, ::: will require about 7 ohms resistance in circmt with the Easel. china decorator' •• T. �'ii1ebrown".""".,. dynamos. 3, How must I put the red oxide of lead on �:�g:� IT�'l.��:rB:!t� R:.l1l?18Ciimberlalii:::::: storage battery plates? What good book treats of suh- Electrl� machine dynamo. A. G. Waterhou.e." ... jects? Is there any solution into which I might put the �1::;��1� :::����:���r�\�'io�'F����:,��::::::�: 
plates to harden the red lead without injuring its elll- I'llectric tran.fer . wltch. A. Ek.trom. , , " , , , ., , .... 638,670 
ciency? A. Make it into a paste with dilute sulphuric 1ll1:�m:lt��g:::���s'!vlr.,h�':J���·Brimaii::::: �:� acid. Ronghen well the surface of the plate. There is Electrqde. cautery. M. F. Laughlin ................. 538,1m 
no such solution. For storage battery management, we �:::ro,:-�as.r:����·el!�io,::""·"" ........ ,538.933 recommend and can supply. "The Management of , Ac- En'i�r'i .:�e .!.ea�\':a':�ti!l�e. �.a:o'r-e'!.':iln�.()o cumulators," by Salomons, price 81.50; Reymer's Engine brake. roadi E. T. Wright .... " ...... " ..... 539.013 .. Voltaic Accumulator," price sa. En'W��le��.�o�: .. ?� .. �����I.���,�����' .. �' .. �:. 538,865 (6527) D. J. S. asks if there is any rule EX�?�8Fer��,�I,��.��,����t�:�.����.?f:.�: 538. 761 by which weight can he ascertained accordmg to the Fabrics. manufactured of Ogured, F. Boyer ........ 536.863 height, viz., if a drop hammer On a derrick weighed �:�:�: ::.��:: �.s����;,.:.::::::::: .:.:: .. ::.:.: �;�� 3600 pounds, and has a drop of 15 feet,what would be the Feeder. automatic stock, E. P. Tuoter .............. 536,755 
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�'errule for umbrella .beaths ... E. H. Hirsh ......... 536,872 Fiber preparlnl( macblne. J. v. Todd ................ �7b4 
Jll����J'I�tO�n�l�k;;.·L:F:camii::::::::::::: �:� Fiillng macblne.J. F. Wolven ..................... , 538,941 Filter. W. Lorey .......... " ........................ " 538.875 
�:��e�::.a::.rt�l.L��T�:.·.·.'::::.·.':::::.·:::.·.·::.·::.':.: �� Fire extingul.her. G. W. Coon ...................... 539,016 l1'ireplace. R. B. Fowzer .....•....••••••••••••••... . . .  538,959 Flood gate, S. G. Hlndsley ........................... 538,832 Flue cleaner. G. H. Es.ex . ........................... 538,955 Foldin g box, Sanders &; Selley .... ............... .. 538,847 Foot warmer. H. W. Earl. .... ....................... 538,963 Fountain. See Drinking fountain. Funnel. autom atic. a.A. Brown ............ ....... 538,766 F��crurns:�e�o�r.:-�g��.c:j,l{r:�!':-f'. ��:gr.; furnace. Smo ke consuming furnace. �.:::::: I: ft.�w,�����::::::::::: ::::::::"::::::.::: �:� 
g:�e pr::r::'�.If!::ile ...................... ..... , Ga •. apparatus for manufacture ot. V. B. Le we ... 
g:: �:r:� L���:r�b�������::::.::.' .. :.·:::::::.·:::. : Gas, manufacture of water, E.. Gobbe . . . . . . . • . . . . . .  638, Gas. proce •• of and ap�aratu. for charging liquid. 
Gat:.it'lie:W;�o �ate. an Horn ........ , ......... , 536,833 
gl::::�:: ���a!e,,'i,"t"��:'fii. tra�e�·.��?�::::::: �:3U Gloves, shoes, corsets, etc .. fastener for, OIrord 
Grate���;f:G088eliii:: ::::::::: ::::::::::::: ::::::::: �:� Grave guard, L. C. Moe .............................. 538, 788 
g�r"v�t�gm.gm�·ll��#e:g:fJ,I��,::::::::::::::::::: �:= Guitar. W. H. Howe .................................. 538,679 Guns. ejecting mechanism for breakdown. Thorn 

&; Bodin. .. ....................................... 538,810 
1:::;:,':-"·::a:r.P{l�':i�:tfrg�;f3:.1.�?��:::::::::: �� Harrow. T. P. Navin .......... .. """ .... " .. , .. " ... 538,692 Harrow tootb clamp. W. Sobey ................. ..... 538.848 
��::�:�.aJ��:.'X'��\ �;,�(����.:::: '::::.', ': ::: .. :,: 536,� Heatinll furnace. R. &; E, H. Robln.on ........... .. 
I:��:.';.�ri":g� ��&bX��.Cil��:.��':::.:·.·.·:,·,·,',: ·.·,'::: Hod hoisting machine. G, P .  Wern ............... .. Hook and eye for garments. E. M. D. Landen-
Ho�."e'���·i:B:La;.eeri:::::::::::::·.·:.'.·:.·.:·.:·.·.·.:::::: =:= Hose coupling. electrically arranged. W. Fowler .. 539.017 Ho.e holder. Warren &; Van Deu.en ..... .......... 538,939 Ho.e signalillll ap�aratu •• electrical, W. Fowler,. 539.000 Ho.e reel. W. N. ca •• on .............................. 538.950 HlIIIraulic motor ... A. Ger.tendorfer., . .. , ....... " 536.906 Jlii'ffieator. See .jllillll Indicator. Statlf)n Indl-
Ink c:!8� J. B. La bton . .. .. _ ....................... 538,837 Knittlnll loom. J�radley ........ ....... ............ 538.653 Knitting macblne take-up device. L. Jone •• Jr, .. , 538,1liU Knitting machine tuck mechanl.m. J. Brad ley .... 538,652 Knitting riding breeches. M, Clau.s ........ "" .... 538,767 Knobs to their .hanks. attachment of. W. F. 
La����v��iIOtin;,r·, ·.',·:.'.'.·::.·.'.'.'.'.·.·,·.· .. :'.'.'.'::.'.':.'.'::: �:&,� 
�le·r��e������i�titS..�����: ::::::::::::::::::::·:.: �J� Lawn .prinkler . . l. Byler.""" ........ " ...... " ... 538.127 Lead. manufacturing chromate of. Brown &; Chaplin ..................................... " ..... . Ltather .taklng machine. R, Holme ............... . 
tf:�t;�ew.g��I�fn���hl�eE����g��·. �: �: .�.���,�.: Lithogral>hic .tone. removing prevlou. drawing. from. W. Wefer .................................. 538,8!l3 Lithotrlte.J. S. Forbe ............................... 538,827 Lock. See Com blnatlOn lock. 
tgg::: �U"Me�l �?\!,';,':-t��;:� .. ':: .���.I���I.��� rM:til¥ 
tgg::: :.����.;�:.��t�af.; �j..Kl�t!iieririiinii::::. '?JN� Lubricator I J. Gros8 • . • • . • • • .••. . • . .•.••.••. •••••••. . .  538,OCl9 �::::�: ��:::��:: �a���littl���i,.:::::::::::::::: �:Wl 
:l::�n:.���������y"��ii:.����� �.�',�: .�: �?�.I��: �:� Metal into cups, etc., apparatus for drawing, G. F. Butter ..... , ....... " ........... "." .... , .. " ... 538,656 Mill. See Grinding mill. ROiling mill. Stamping mill. 
:l���:;,\:�e.t .;h�·�r.l'.nU����,;ii: ::::::::::::.':. :: : �:�t Motor. See Current motor. Gravity motor. Hy-draulic motor. Multiplying 'lr dividing macblne. O. Sieiger ....... 538,710 
N�Ti%�I��rJ�u::�iinl,: r.·lt:::r.,�on: 'jr:: : :::::: :: �:�l Name bolder for trunk •• vail.e •• etc.. G. W. La 
NOZ�r.� "iin: G: 'F: 'neiiry':::::,:', ':, ',: ::'.:',:'::::::,:::: �:llM 
�Ntc::,I�.�. PH���:�,����\,:,',· :,·,·,', : ', ':. ::','::.: :':,','.:: �::'� 
gil f����Pv:.,.lfel=r�bMali;,·n:: ::::::::::::::::::: �:� Oil presses, press box for horizontal, P. Lelar-doux.",.",., .. , ........... ,., ..... ,., .. , .... ,., ... &':r ��I��?��\i :-rp�;':}:���:::::: :::: ::: ::::. '. ':::: : Ore crusher, A. H. SchlerbCtlz ...................... . Ore •• treatinll refract"r),. S, C. Clark............... 1 I'ail cover�ore. G. H. Bryant ........................ 538.94� 
�:����:fiD:�c;.'::g�e�· �r���:me' ior: '13: 'smith �:�� Pen. drawing. � .. A. Alteneder..................... 536.Hl 
�g�t�����I�·c�iu�r�.r:l. Bauer::::::.::::::::::::: �:� Photograpblc negative •• treating. J. A. Bi.bee .... 538,814 
�1:�g·p�d�l�zc"O'::l .. lie: Ii: W: Tariiier:: ::::::::: : : �:W� Pin. See Scarf pill. Pipe wrench. V .  C. Rochoil .......................... 538.745 Pipe wrench. A. E. Smltb ............................ 5.'9,0,2 Pipe wrench. G, P. Woefei. ... ...................... 508,994 Pipe •• preventing electroly.i. of street. R. Wat-kins . . . . . . . . . . . . . . . .. . . . . . . . ............•............ 588,7!)8 Placket fastener. Ilarment, J. A. Ruth .............. O&,M6 
�l���b"o�:r:.i.n�!��, iiil�: ?'.r.i��:::::::,:::::::::::: �:�Z Plauter. corn, F. J. Becker .......................... 538,947 Planter. corn. C, H, Hopw,)od ....................... 538,915 Plow for .treet or road work. C, B. Williams ...... 538,!1.)1 
�1�::����r,lw: �·IfaA1�".'���::::::· ::::::::::::: �:!;M Plumber's and tinner's portable furnace, C. H. Seaman... ........................................ 538.704 Pole and neck yoke connection. H, L. KlnR.ley ... 538,682 Power tran.wittiull band. L. A. Ca"graln .... , ... ,. 538,895 Pre •• ure regulator. lluid. J. C. Lindsley ............ 538,S.�9 
����r�� ::t��biu°e'nt �::.:-aiic:T:·j:'i'iiriey:::·.: 538 
Printing. cbromatlc. T. J. Turley ....... "", ... ". Printioll device, chromatic, 'J!. J. Turley ......... .. Printinllmacblne. W.H,R. Toye ............... .. Prlntim. machine. stencil. A. B. Dick ............ .. Print mil. multi color, T.J. Turley ................. .. Printing. plate. A. H. Smith ......... .............. . Printing pres. tinting attachment. 'l'. J. 'l'urley .. , Pump. A. Marlcba!. ................................. , Pump pin, J. W. Mapp ............................. .. Pump veut controiJIng meooanl8m,J. Reif, Jr .... 538,682 Pumping macbi ne, bydrauli c, E. W. Nil} lor ....... 538,880 }t:a��f. ��: 'fi:;,g::!;,'i[, .::::::::::::::::::::::,: �:��I Railway, closed conduit electric. G. E. Halrd. b38.6f9. Railway. electric. MacLean &; Kornetzke ........ .. Ra\lwlU' .upply sy.tem, eiectric. W. Lawrence . .  .. RaI.lnseeder. C.M.  Fowler ........................ .. 
}t:�F.e s::\11��I:�e��:ice. E, Bookhout ............ 538,997 
Refrigerating and ventilating car.H. L. Baldwin , 538.!lM> Refrigerator. G. A. Bowen . ............... ... ... ... 0&,1.14 Refrigerator and freezer. combined. G. F. Quinn .. 539,009 Register. See Ca.b reRi.ter. Relll.ter alarming on predetermined count. R. Mieble........................ .. ................ 538,973 Regulator. See Pre .. ure regulator. Resaw, band. E. C. Mershon ......... ................ 5S8,ti88 Robber •• device for protectIOn agaln.t. Jackson 
ROlftn�I:lyl: '6: 'j: ;t'n: 'fireeri':::::::::::::::::::.::.: �:� Rotary engine. D. Car Skaden ....................... 538,659 Rotary en1lne, H. J. Davl ........................... 538.821 
:���o�e�ll�til�g S���;;. ·iJ:·F.' Petei-son', '.':::::: �:�� Safe drawer, Ea.tman &; Hart ........... ............ 538,lIM Sale. recorder. ca.b till. and COin dl.player. manual. G. H. Gledhiii ........................... . Sash fastener. W.  E. Dixon ........ " .... "."" ." . . Sa.h holder. 8_ M_ Horner ........................... . Saah wel�ht. J. Hal.h ............................. .. Scale. calculat!llIl. E. P. Herbert .................. .. 
�:�.;�:Il�:'W: 'atJ.tJ:.��::::::::::::::::::::::: Seal •• nap.1!l.J. Brooks ............................ .. Seaming tool, rooter' •• H. &; W. L. Heberling .... . Seed deUnter. cotton. J. J. Faulkner ................ 536,670 
�:�:t�J\':e�?b�:f.����: ................... 536.66f Sewing machine. Diehl &; Grieb .................. ". 536.665 
��:�e���p�clf.·&�·u�;,�r�����::::::::::::::::::: �= Sheet metal fend ers, manufacture of. G. Rus.ell . 536,883 
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��:I{e
sr�PWe��rt;.{�rl��er •••••••••••••••••••••••• 638,l1li 

Sbingle .awinll macbine. Alford &; Wilkinson . . . . •  113!;.'119 
Sbip •• con.truction of. ll. Stuart • • • • • • • • • • • •  .538,'/99. 538.800 
Sllln. advertisinll. A. L. 'I.·i.e . . • • . . • • • • • • • • • . . . • • ••••  � 
�i���� �:�[��[otiJ:"f.

a
Wt�g';imi:: : : :  ::: :::::: :::: : �:&l5 

Smelting or"". E. E. Lungwitz . • . . . . . . . . . . • • • • . . . . • . •  538,785 
Smoke arre�ter. J. Wills . . . . . . . . . . . . . . . . . . . . . . . . . . ... 538,718 
SmOk.e consuming furnace, P. J. Donabue. . . . . . . . .  667 
Smoke CODsuaJing furnace. G. Graf . . . . . . . . . . • • • . . •. 
�g:::'':����e''r. r.,���gi;�:!"'Ei:n��

e
1��im,;r: : 823 

Spindle bearlDg. A. Wood . . . . . . . . . . . . . • . . . . . . . . . .••.• 538.995 
Spoon. Ice.cream. B. J. Noye • . . . . . . . . . . . . . . . . . . . .••• . 538.693 
llprinkler. See Automatic .prlnkler. Lawn 

.prinkler. 
�g�i��

I
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;?:t�·wij,ki.;r: : : : · : ·. ·.·.·.·.: :538;9112: �:� 
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Stamping mill. ore. G. M. Gro.s . . . . . . . . . . . . . . . . . . . . .  538.961 
Starch .eparator. W. F. Rockte.cbel . • • . . • • . . . . • . .  538.7!M 

��:��"t,��?��.
a
j?��rfi�t't

d
=��.::::::::::::::

. �:� 
l-Iteam boiler. J. J. Ricbard.on . . . . . . . . . . • • . . . . . . . • . •  5:38.792 
Steam enlline. E. Cbe.hire . . . . . . . . . . . . . . . . . . • . . . . .• . .  538,818 
Steam for Indu.trial purpo.e •• preparing. F. L. 

Dyer. . . . . . . . . . . . . . . . . . . . . .• . . . . . . . . . . . . . . . . . . . . . • . .. 538,901 
Steam purifier attacbment. D. Cocbrane . . . . . . . . • . .  538.868 
Steamer and baker. B. 1·. Kubl. . . . . . . . . . . . . . . . . . . . . .  538.920 
Stitcbing pampblet •• etc .. macbine for. Kleim &; 

�·orwerk . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .••. . 538.733 
Stone Ilrinding machine. Emmericb &; Vonder-

lebr . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.824 ��g;:: go.:t':,��E��II�J.�':;.,�: �:��.���::::: : :  �:= 
lltove. beating. F. V. Knauss . . . • • • • • • • • • . . . . . . . . . . . .  538.918 

�g:�i .�����r�'t1 . • :.
a
:&Olling.wortb . . . • . . . . . . . . . . .  538,781 

Strut. C. Nerucber . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.740 
Stumnll box. L. Katzen.tein . . . . . . . . . . . . . . . . . . . . . . . .• 538.681 
SWltcb. See Electric tran.fer .witch. Electrically 

operated .witch. 
llwitch .y.tem. M. E. &; S. F {;Iou.er . . . . . . . . . . . . . •  538.86'/ 

�{.
r
�r:,�

e
·ll��,P��r.��I'. ��'rii�ir 1ab�:.ic

hardt . . . . . . . . • •  538.'IW 

'I.'ablet holder. B. F. Stuart . . . . . . . . . . . . . . • • . • • . • . . . • .  538,713 
:{::�gf��c:���::�I��T.AIi��::�ii:::::::::::::::: ��rl 
'l'elellraph key. {;. W. Bradford . . . . . . . . . . .. . . . . . . . ... 538.651 
Telearaphic .ounder. J. H. Bunnell . . •• . . . . . . • . • • . .  538.816 
Telephone .y.tem. J. W. McDonougb . . . . • • • • . . . . . .  53!l,97S 

����J"OI!t\�"a�as:.:'t�:. �?�c��o':'i!-��;;:&������ �:�� 
Tie plate. W. 'fl Cbamberlin . . . . . . . . . . . . . . . . . . . . . . .  5;18.817 
Tie plate. B. Wolbaupter . . . . . . . . • • . . . . . . . . • •  .538.101. 538.809 
1.'ire for wheels, elastic, A. Metzger . . . . . . . . . . . . . . .  588,689 
'l'obacco leav6s, machine for stripping or remov-

in� stems from, A. H. Cochrane . . . . . . . .• . • • . . . . . 588,600 'l'obacco moistening. perfuming. or flavoring 
device. E. A. Rich . . . . . . . . . • . . . . . . . . . . . . . . . • . . . . . .  538.JW; 

'l'oothpicks. machine for making woodeD, J. C. F. 
ScalD mon. . . . . .  . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . .  . . . ••• 539.011 

l'rap. See Animal trap. 
'rre.itle. C. Heinemann . . . . . . . . . . . . . • • • . . . . . . . . • • • . • • •  536.912 
'l' .. e.tle. painter' • •  hutter. Schroder &; FaJl< . • . . . • • .  538.748 
Trolley bar. Parker & Trepagnier . . . . . . . . . . . . . . • .• . • 538.8« 
Trough. See Waterin" trougb. 
'l'ruck, car. W. 8. Adams .. 0 • • • • • •  0 • • •  o • • • • •••• 538,858. 
'l'ruck, motor, W. S. Adams . . . • . • . • . . • • . . . . . • . . . . . . ••  
Truck, motor I J. A. Brill. . .  . . . . . . . . . . . . . . . . . . . .  . . . •  

'l'ruck. motor, Brill & Adams . . . . . . . . . . . . . . . .  588,865, 
'rruck supporter for railway cars, H. A. DaviS . • • •  
'HB�:.r�\��c���cj?i W' �.f.���.�'. �:. ?:. �.�I.��: : : :  
Valve and vacuum reHet, gravity, Cavallaro & 

Stul'm . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  �:l�:: C���:��� ��
r
E���· . .  ���.�
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•
. : •. ::::::::: ::::: :  

Valve. Hoat. W.  T. Fox . . . . . . . . . . . . . . . . . . . . . . . . .  . .• . .  7'12 
Valve for steam boilers, automatic cut-oft', G. 

Grossmann. .  . . . . .  . . . .  . . .  . . .  . .  . . .  . .  . . . . . . • . . . . .  . .  538,731 
Valve for .team boiler.. .afety cbeck. T. W. 

Hemtzelman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.831 
Valve or cock. D. C. Sbaw . . . . . . . . . . • . . . . . . . • • . . . • . . .  538.9tll 
Valvp. safety. �'. Scheuwann . . . • . . . • • . • . . • • • . . • .• • . .  538.702 
Valve • •  afety. F. Schreidt. . . . . . . . . . . . . . . . . . . . . . . .••. . 538,703 
Valve. steam moved .top and reducing. A. 

Boucher . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  538.785 

�:g?�I:���'i;.�: 1Y.·gb�l.�t.ii::::::::::::::::::::::: �� 
Vebicle. motor. A. W. J. Be.t . . • • . . . . • . . . . . . . • • • • • • .  538.763 
Vebicle .eat lock. H. C. llwan . . . . . . . . . . . . . . . . . . . . . ... 538.753 
Vehicle wbeel. G. Laube . . . . . . . . . . . . . . . . . . . . . . . . . . . • .  
Ventilatinll apparatu • •  McGuire &; McKenney . . . .  ��S;g� :r:��1-.

S
A��C:til,:!�J�· ·. : �'.: �'. : :: :  � ::::: ::: . 

Warm air apparatu •• J. &; E. B. Bartlett . . . • . . . . . .•• 
Wai.t. C. N. Cbadwick . . . . . . . . . . . . . . . . . . . . . . . . . . .... . 
Wa.hboard. E. &; L. Heddericb . . . . . . . . . • . . . . . . . . . .•• 538.675 
Water by horse power. apparatus tor raising, C. 

F. Hill. . . • . . . . . . . . • . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  538.67'1 
Water closet seats, sanitary cover tor, P. K. 

Saponoll' . . . . . . . . . . . . . . . . . . • . . . • . . • . . . . • • . . . . . •. ..• .•  538.795 
Water aalle. M. W. Sewall . .  . . . . . . •• . . . . . . . . . .  . . . . .•. 538.796 
Water gage rellector. G. Well • . . . • . . . . . . . . . . . . . . . . . .  538.989 
Watering trou�b for animals, automatic, J. 

McFarland . . . . . . . . . . . • . • • • . . . . . . . . . . . . . . . . . . . . . . . . •  538.690 
Wbeel. llee DI.count wbeel. Vebicle wbeel. 
Wheel. W. X. Stevens . . . . . . . . . . . . . . . . . . . . . . . . . . . . • . . .  538.711 
Wbiffletree plate. J. M. Lane . . . . . . . . . . . . . . . . . . . . . . . .  538.922 
Windmill tower and tum tabie. T. O. Perry . . . . • . .  538.742 
Wirf:: fabric machine. C. L. Kraber . . . . . . . . . . . . . . . . . • 588,836 
Wire. process of alld apparatus for hardening 

point. of .errated or .aw tooth. J. Platt. . . ... . . 538.979 
Wire stretcber. R. StauO'er . . . . . . . • . . . . . . . . . . • . . . . . . •  538.751 

�����c��
a
t':'M�nr.,y U:�:'�,k' Pipe wrench:··· · 538.928 

D ESI GNS. 

�?I'm�
e
�rr�r. �Ihk�

e
soiii';rs: : : : : : : ::: ::::::::::::: :.: �:� 

��l)erti.ement •• 

O lt D I N A R Y )tATES. 

J nelde Paae. encl. i Jl M e rlioli - - ,;; cenr .• R line 
Un.ci. Pnve. ellc" i li N e r' l i o ll - - - - 81 ..... n. nne 

tr" For somt classes of Advertisenunts. Spedal and Higher rau. are reqwired. 
'l'he above are charl!e. per ""IUe line-abO\\t eil!ht 

words per line. 1'his notice shows the width of the line. 
and is set in agate type. 1I1n�ravin�s may head. adver. 
tisements at the same l"ate per a,z-ate line, by measure· 
'Dent, as t.he lett.el" pl"ess. Advertisements must be 
received at Publication Office as early as 'l'hursday momln&l' to appear in lhe fnilowimc week's issue. 

WO�tPou��!!�e!���!!S 

time and money by using our 

""II UOII(II Power Placnmerg 
FOR CATALOG UES

A-Wood-working Machinery. 
B-Lathes. etc. 

SDECA FALLS l\IFG. COMPABY, 
695 Water St., Seneca FailS, N. Y. 

LAT H E S Sbapers,l'laner •• Drill •• Machine Shop 
• Outfit., ,,'oot Latbe .... Tool.and Supplie •• 

Catalogue Free. :;l!JBASl'IAN LA-"HE CO •• 120 (;ULVEltT ST .. CINCINNATI. O. 
-------------------§ M A N U F'A C T U R E.  TO O R D E. R  

P E C I A LT I ES & N O V E LT I E S - PATENTED 
ARTICLES-SMALL OR F I N E  MACH I N ERY. 

s t t< D  "'� c..\Jt OTTO KONIGSLOW - Fg�T���4 9 MICHIGAN 50 CLE.V£LAND, O. 
MEASUREMENT OF POWER.-BY G. 
D. Hiscox. M.E. A description of severlll improved 
forms of absorption and transrnitting dy-namomet.erA 
for the measurementof the uRefu) work of prime movers 
in mills ulld factories. With 17 illustrntions. 00ntR Ined 
in SCIENTIFIC A>IERICAN SUPPLU .. :NT. No. 992. Price 10 cents. 1'0 be had at thi� office and from all 
newsdealers. 

HAVE YOU SEEN 
The New Green River A I  

Dril l ing Machine P 
Everything done-drilling and rever.
ing-with one hand. without taking it 
from crank. Price 811i.00 

IT Send J or Catalog .... 

WILEY &: ItUSSEI.L llIFG. CO. 
Gl'eenHeld, Mill' •• , U. I'!. A. 

MACHINERY. 
.

�
,. FOR �ND �A!:�RK. 

=";:'�-=""""""'=-u"r-=" 
THe ... aT FOOT POWIII MaCHINn IN THI WORLD. 
W. F. ' JOII IOIIES CI .. 1111 .. , ST .. lGCln.I, 'L 

WJ!: LLS - H Y  PRO F. E. 
G. Smith. A pa.per on artesian wells a8 a source of water supply. Essential geoluJZ:icH.l condl tions .of urte
sinn well8. Some chemical fen.t uree ()f tlrteSULn well supply. Contained in SCIJCSTU'IC AMEIUCAS SUP
PLICMENT. No. 943. Price 10 cents. '1'0 be had at this office and from all newsdealers. 

O I L  W E L L  SU P P LY GO. 
Manufact.urers of everything needed for 

ARTESIAN WELLS 
f'Ko�:��:.
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PithburJ(. OIl City aDd Bradford, Pa. 
Also. 3� Cortlandt 8t .• tiew York. 

Button. link cuO'. J. A. �·Iomerfelt . . . . . . . . . . . . . . . . . . .  21.271 
ellrpet, W. L. Jacobs . . . . . . . . . . . . . . . • . . . • . . . • . . . • . . . . • •  24.295 PUZZ1-e PENKNIFE. 700. 
8t�\r�n�l.t����iIiini".::·:.::·:.:·.:::·.:::·.::::::::·.: it� 110 .. ..... 
Chair. school, F. A. Chandler . . . . . . . . . . . . . . . . . . . . . . . . . 24.283 :::t:?iiMj �.:�D��k: Clock case, O. M. POIl.act. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  U,273 elhandle, Preu the button andU opens. Worth t5a. ... knife aadta.OOu Glass vessel. J. E M.iller . . . . . . . . . . . . . . . • . . • • • . • . . . • . • .  21.276 .puut .. A II.mpte of our 1000 Bargain" mailed poetp&id with Cat. tor tOe. Heater ca.e. electric. J. F. McElroy . . . • . • . . . . . . . . • . •  2'.292 I:OST. II. UiGEBSOLL " DRo. iii CORTLANDT ST.N. Y. CITY 
Hook •• eye for aarment. W. F. Peet . . . • . . . • • • . . • • . .• 21.272 

---' . --- - ---- - ----Hook. J. Snedden. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  %4,287 \ . 
-
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::::::::::::.:: �� STEVENS TRAMMEL POINTS 

Latcb. gat� J. H. 8windel l . .  . . . . . . . . • • . . . • . . . . . . . . . . .  24.288 This tool con.i.t. oftwo bodies of our No. Mantel, J. �'. A. Hoor� . . . . . . . . . . . . . . . . . . . . . .. 2U(l1 to 24.281 111 tool. with round bar 18 Incbe. in lengtb. Mirror frame. W. DavI .. . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 21.278 making an excel!ent tool. l!'inell finished. Paper box. H. Goett.cb . . . . . .  : • . . • . . • • • . . . • . . . . • . • . • • .  24.277 Po.tpald. by mail. $ 1 .;)0. SCI •• or. ca.e. A. L. llUber.tem . . • • . . . . . •• . . •• . . • • • • . •  24,27' Ideal and Leader Spring Divider. and Cal-Settee. H. Faller . . • . . . . • . . . . • • • • • • • • • • • • • • . . • • • . • . • • . •  24.279 iper •• Ideal Surface Gauges. Deptb Gauge •• Spanner bandle .• E. TU.ton . • . • • • • • • • • • • • . . • • • • • • . . •.. •  24.290 and F'ine Macbini.t.' Tools. Stove. oil, T. MIller . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24.288 
tr"lllustrated catalogIulruto a!L 

TRA D E  MA RKS. 

Bookca.e. and omce furniture. Wernicke Com-
Pllny. . . . . . •• . • • • • •  . . . . . . . . . . . . . . . . . . . . . . . . .  • • . . . • • . •  26.52'1 

Can
�yh�:.:���.'.��? ����.��: . .  �:. �:. ��������� 26.518 

Car couplinll device. and part. thereof. Hinson 
car:e���:g���!��i��Jl�

D
Jroiiiers:::·.·.::·.·,·.::·, '. '.':: �:� 

Cillar. W. F. Borden . . • . . . . . . . . . . . . . . . • • . . . . . . . . . . . . . .  26,511 

8�:�:·a��
n
c�::.�e��: .. & A �1>�'ft':!uip.oji::::::::::::.: �:in 

Cill .... and tobacco. C. 1. Goetz . . . . . . . . . . . . . . . • . . . . . • 26.514 
Flnur. lard. and oil. W. R. Grace &; Company . . . .•. . 26.522 
Flour. wbeat. Pboenix Mill Company . . . . . . . . •  26,SI9. 26.520 
Flour. wheat. C. Torre • . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 26,521 
Gin. G. �·Iei.cbmann. . . .  . . . . . . . . . . . . . . . . . . . . . . . ... . 26,S10 
Harvester!, binders, mowers. rakes, barrows. cul-

tivators,. and other �ricultural implements 
and tbeir part., D. M. Orborne &; Company . . . ... 26.531 

Periodical. llinclair & Hill. . . . . . . . . . . . . . . . . . . . . . . . . 26.S26 
Remedie. for imp"rltie. of the blood. J. H. ('arel. 26,5:/4 
Remedy and 8url(ical dreS81Dg, toothache, H. 

levers . . . . . . , . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . . . . .  26,523 
Remedy for venereal diseases, African Blood Cure 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .• . . . . . . . .• . .  26,525 
Safes. burj!lar and fireproof. Victor Sate and Lock 

Cowpany . . . . . . . . . . . . . . . . . . . . . . . • . . . . • • . • • • • . . . . . . . .  26.528 
Sboe. and Ilaiter •• M. A. Cuervo • • • • . • . • . • • • • • •  26,5(J7. 26.508 
SO:lp. f!ertain. Newell &; Brotber . . . . . . • • . • . . . . . . . . . . •  26,51S 
Soap. laundrr. Hawortb III: Scbodde . . . . . • . . . . . . . . . . •  26.516 
\" el veLeen dress facinlls, bias, Kursbeedt Manu-
wa�r.���

r
��'ld:�w.�.

n
tiiomp80j,·::::::. :::::::.·:::::: �� 
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2.:; cents. In orderina- please state the name and number 
of the patent �e.ired. and remit to !\lunn & (;0 •• 381 
Broad way, New York. 

(�Illi a d i llil ,Uu t- D rlll may no"" be obtained by the in
ventor. for anr of tbe invention. named In t.he fore
goina li.t. prOVIded they are SImple. at a co.t of $tO eacb. 
If complicated tbe cost will be a little more. For full 
�ct�u:n.�� ::'n"t.�a::=�� New 

J. STEn:NS A&IIS AND TOOL CO. 
P. O. Box 280, Chicopee Falls, Mass. 

THE SIMPLON TUNNEL.-DESCRIP-
tion of the project tor a tunnel through the Pen nine 
Alp. under Monte Leone. whicb. when completed. will be the longe.t in the world. Nature of the rock to be 
traversed, proposed sY:.-ltem of cODstruction. ventilation 
�� �I ��i�:::,' !r�erl�II������.::n��1?t���
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TIFIO AMEIUCAN SUPPI.E>Il!:NT. No •• 99�, 999, !lnd 
1 000. Price 10 cent. eacb. 'I'll be bad at IbiS omce 
and frum all new6deal�rlS. 

VANDUZEN S�FfTM PUMP THE IUT II THE WORLD. 
Pumps Any Kind of Liquid. 

in Order, never Clogs nor 
Every Pump Guaranteed. 
o SJ:ZES.--12000 Gallon. per Hour. 

''lton5each. Addrell THE E. W. VANDUZEN CO., 
IOUo 108 E. SeeoDd St., CiDciDDatl, O. 

F. W. G. WOOD ENGRAVER'S LINER 
Ansi,e. from No.1 to oo,for 2 to 26 1lDe.s. L�y,�'::,!W�'l::.'·:a�':it:tn�1?c:J:.i: from 

Durable-Easily Applied. 
Tbis roofing I. manufactUred 

from natural Trinidad asphalt 
material •• and will not dry up 
and become brittle under ex
posure to tbe weatber as coal
tar rooUngs do. tr" Sood, lor 

Iree sample 01 '1'00/ 12 '/IMn old, 
with ciriJular and prICe list to 
W A RltEN CHEMICAL &: IUFG. CO., �,j Fulton Street, 

New York. U. S.A. ---------------------
A C E T Y L E N E. THE COMMERCIAL 
Synthesis of ll1umiDlltinll Hydrocarbons.-A. paper by 
Prof. Vivian B. Lewes. read before the lotondon Societ.y 
of Arts. 1'he production of Hcetylene from calciC Car
bide obt.a.ined by means of the electric furnRce. the 
liKht.giving value of this hydrocarbon. its vRlue 8,8 a 
stepping stone to the synthe!olis of other hydrocarb,)ns. 
and i ts commerqial possibilities. Conta.tned in SCIEN
TIFIC A MERICAN SlTPPLEMF.NT. No. 99�. Price 10 
cents. To be had at this oftlceand from all newsde�Llers. 

Th .. DIAMU'i" D  PlHF.ARS Bnrl 
IS(�IS!'OUR!'I "' H A IU·EN �:R. For 

Barbe�. Tailors, Dressmakers, 
anll every woman in the land. 

W.l ... an:tm to sharpen a'/ll/J .... e 
in 1 0 seconds. 
and hOStillg ��;�;�;���;.����� nickeled. 

� mail. for 'lo'i Cents. 
ClJTI .F.ItY CO. 

NEW YORK CITY. 

AM E
o�t���BE�H�! J.��A�!�!t CO.  

A Complete !System for tbe generation of a 
CHEAP AND PERFECT FUEL GAS. 

GAS BLAST FURNACES, 
for all kinds of  Mecbanical Work, • 

H I C H  PRESS U R E  B LOWERS, ETC. 
tr" Illustrated Catalogues on application. 

Addres., �O NASS.' U I'!TltEET. N E W  YORK. 

-AND-
CUTTING-OFF MACHINES 

Botb Hand and Power. 
Size. 1 to 6 inche •• 

Water. Ga •• and Steam Fit
ter.' Tool •• Hinged Pipe Vi.e •• 
Pipe Cutter.. :stocks and Dies 
lln'i.1·f.1·�'tnU acknO'lvletioed to be 
THE BEST. prSend jur ca.talog. 

ArIIlSU"On2 lllfil'. Co •• 
Bridl'eport, Conn. 

ARCHITECTURE, 
lleebanice, Steam E�.!'&. Meehan-1e&1-DrawiDlr. ElectrimtT. R. R: imdBridce I�����in�i.fr:� =r.r. 
ltatina: subje:>t wiah to stnd:v or JOlIr trade. 
Correspondence School of Indnstrla1 

Sciences, SCRANTON. l'A. 

IF' ESTA BI.ISHED 1�4:;. 
The Most Popular Scientific Paper in the World 

Only 83.00 Il Yellr, IncludlnK PostaKe. 
W"ekly--li2 Nllmbel'S Il Yellr. 

This ,vhiely c\t'cIJ l llterl and .plendidly lIlu.trated 
paper I. publi.hed weekly. Every number contains .Ix
teen page. of u.eflll Information and a large number of 
original engravings of new Inventions and di.coveries, 
repre.enting Engineering Works. Steam Machinery. 
New Inventions. Noveltie. In Mecbanic •• Manufactures. 
Cbemistry. Electricity.Telegraphy. Pbotograpby. Arcbi
tecture. Agriculture. Horticulture. Natural HI.tory, 
etc. Complete li.t of Patents eacb week. 

Terms of SUb8Cl·lpt!on.-One copy of the SCIEN
TIFIC AMERICAN will be .ent for om year-52 numbers
po.tage prepaid. to any sub.criber In tbe United States, 
Canada, or Menco. on receipt of Three Dolllu·. by 
tbe publi.ber. ; .Ix month • •  'LSD; three montbs. '1.00. 

Clubs.-Special rate. for several names. and to Post
ma.ter.. Write for particular •• 

'I.'be .afe.t way to remit I. by Po.tal Order. Draft. or 
Expre.. Money Order. Money carefully placed Inside 
of envelope •• • ecurely .ealed, and correctly addressed. 
.eldom goes a.tray. but Is at tbe .ender'. risk. Addre.s 
all letters and make all orders. drafts. etc .• payable to 

M lJ N N  &: CO., 3tH Bl·Ollthvlly. l\ew YOl·k. 
Parson's Horological Institute, a �*-a Cl 77r ovdtntitit �mtritan ovuppltmtnt IDcQool for 'watcQmaker� 'I.'hi. l. a .eparate and di.tinct publication from THE 

ENGRAVERS AND JEWELERS. 
pr Send lor Cato/O!Ine aM Releretu:u. 

PARSON'S HOROLOGICAL INSTITUTE, 
302 Bradley Avenue, PEORIA. ILL. 

and Veneer Cutting. 
Send lor Cat. A. 

Handle Macbinery 
for Turning Handle. 
for Brooms, Axes, 
etc. Send 10'1' Cat. B. 

'. Wood Pulp Ma-
, chinery. Send lor 

Cat. C. 

Trevor MfK. Co. 

1 borsepower . . . . . . . . . . . . . . . . . .  tIlT 
2 Q . . . . . . . . . . . . . . .. . .  162 
8 . . . . . . . . . . . . . . . . . .  200 
Ten Years on the Market, 

wltb be.t re.ult •• I. wby we lead 
to-day. 

P. F. OLDS Ie SON, 
Box 218. Lao.inK, Mich. 

Lockport, N. Y. 

"OTTO" 
CAS AND CASOLINE 

E N C I N ES.  
,>3 ��i: �r �j, ��r:; w,�!

n 
pendent of gas work. 

or gas machines. 
No Boile)', No ))lllIKel', 

OVER 45,000 SOLD. No  EnKineer. 
The Otto Gas Engine Wks., IJIeOrp'd, Philadelphia 

E:DG-E TC>C>Xo.a 
are often nearly ruined by using a grlnd-' 
stone not adapted to the work. Our 
��lttJ: f���f:d�J:r::y

vr����y of grits 
IT' MfJ'IJ 'we serut 1/0110 HUT Catnltlt;11U', 

which 1uill gille 'IInu smne i-n,fnrmation ? 
GRA FTON ",TONE (:OiU I'.\ N Y, 
No. 80 River Street. GRAJ'TON. OHIO. 

WOOD E N  TA N KS. 
For Railroad • •  Mm. and Manufactories. 

Builders of Steel Towers and Tank .. 
La. Red Cypre.. Wood 'I'ank. a .pecialty. 

W. 1�. ('A I .DWI.;(.I. CO., 
211 E. MaIn Street, Loulnllle, �. 

SCIENTIFIC AMERICAN. but I. uniform tberewith 10 
size. every number containina .ixteen large page. full 
of engraving •• many of wbicb are taken from foreig. 
papers and accompanied witb tran.lated de.criptions. 
THE SCIENTIFIC A1IERICAN SUPPLEMENT Is publi.bed 
weekly. and Include. a very wide range of content •• It 
pre.ect. the mo.t recent papers by eminent writers In 
all the principal department. of Science and the U.eful 
Arts. embracing Biology. Geology. Mineralogy. Yatural 
Ri.tory. Geograpby. Arcb",ology. A.tronomy. Cbemis
try. Electricity. Light. Heat. Mecbanical Engineering. 
Steam and Railway EDl'ineering. Minina. Sbip Building. 
Marine Engineering. Pbotograpby. Technology. Manu� 
facturing Indu.tries. Sanitary Engineerina. Agriculture. 
Horticulture. Dome.tic ECCJnomy. Biography. Medicine. 
etc. A va.t amount of fre.b and valuable Information 
obtainable in no otber publication. 

The most imporiant Engtneering Woric8, Mechanl.ms, 
and Manufactures at home and abroad are Illustrated 
and de.cribed In tbe SUPPLEMENT. 

Price for the SUPPLEMENT. for tbe United State •• 
Canada, and Mexico. ts.OO a year; or one copy of th 
SCIENTll!'IC AMERICAN and one copy of tbe SUPPLE
MENT. bot.b mailed for one year to one addre •• for '7.00. 
Single copie •• 10 cent.. .A dd re •• and remit by po.tal 
order, express money order, or check, 

M U N N  &: CO., 361 Ul'ontlway, N e w Y OJ·k. 
----tt---

muilcling �tlitiOlt. 
THE SCIENTII!'IC AMERICAN BUILDING EDITION Is 

Is.ued montbly. h.50 a year. Single copie •• 25 cents. 
Thirty-two large quarto page •• forming a large and 
aplendid Mallazine of Architecture. ricbly adorned witb 
elegant plates and other fine engravings ; iIIu.trating the 
mo.t Intere.ting example. of modern Arcbitectural 
Con.truction and allied .ubjects. 

A .pecial feature I. the pre.entation In eacb number 
of a variety of the late.t and be.t plan. for private re.i
dence •• City and country. Including tbo.e of very mod· 
erate cost as well as the more expensive. Drawings in 
per.pective and In color are given. tOllether witb �'Ioor 
Plans, Descriptions, Locattons, Estimate!! Cost, etc. 

The elegance and r.beapne88 of this magnificent work 
ha�e won tor it the IJR.·srest (:i "cllialion of an, 
Arcbitectural publication In tbe world. Sold by all 
new.dealer.. ,2.50 a year. Remit to 

MUNN &: CO., 361 Brolltlway, New York. 
-----<j).-----

�xVOtt �ditiou 
of tbe SCIENTll!'IC AMERICAN. with wblcb i. Incor
porated ·'LA AMERICA CIENTIFtCA E INDUSTRIAL," 
or Spanl.h edition of the SCIENTI FIe AMERICAN Is pub
li.bed monthly. and Is uniform In .ize anll typograpby 
with the SCU.NTII!'IC AMERIOAN. Every number con
tain. about 50 page •• profu.ely iIIu.trated. 11 i. theflne.t 
.cientiflc. Indu.trial export paper publi.bed. It circu
late. throughout Cuba. the We.t Indies, Mexico. Cen
tral and Soutb Ameri"a. Spain and Spani.h po •• es.ion. 
-wherever tbe Spani.h language i • •  poken. THE llCI
ENTIFIC AMERICAn EXPORT EDIT\oIo bas a large 
guaranteed circulation In all commercial place. thrOUflh
ont the world. taOO 8 year. po.tpaid, to any part of tbe 
world. Single copie •• 25 cent .. 

tr" Manufacturer. and otber. wbo de.lre to .ecure 
foreign trade may bave large and band.omely di.played 
announcement. pubil.bed In this edition at a ver! 
moderate co.t. Rates upon application. 

III lINN &: ('0., J'llblisherll, 
361 Broadway, New York. 

© 1895 SCIENTIFIC AMERICAN, INC. 
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