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Would it not be just as safe to put up Yo' inch or!l:l inch any form of . gasoline lamp for house use. There arc Churn and butter worker. combined, J. Over- LOilwood chips. curing, P. T. Austen .............. . 494.287 
gas pipe, with a good point and a large plate at the bot- many difficulties and dangers attending the use of gaso- Cig::/'":�chi';g'm;':Cb'iiie; C: B�oW:';i';�::: :::: ::: :::: ::�� ��ci.��;:-':.v�gB���.� �:.��.����.::::::::::::: i�ri� tom to scatter the current? A. Gas pipe is ofteu used line unlesa eutirely isolated from the lamp. There is a Cigar IIllers. apparatus for making. l'ol, H. Borl:l- Machine brake. A. Boulte . .......................... 4IM.268 
for lightning rods, but iron is not as good; copper is class of gasoline lamps or torches used for outdoor Cig!���'riili;'niicase:E_ �climiiii::.::.!:::::(�'��: �� ���\�� f���?: �t: :in����:::::: :.:::::: : : : ::: :::: i�:l� 
preferable. Probably the best form of lightning rod is a illumination with large, smoky Ilames, in which the foun- 8l:�Pmi��. �I\\'::':fim ....... ..................... " 494, 51 5 tf::!k�:�"tiol��:.s.��::::: :'.: : : :::::: :::::::::::::::: i�:¥.� copper .trip nailed directly to a building' and connected tain is several feet from the burner, with the feed Cleaner. See Sewer cleaner. . . Matrices. forming. C. L. Redlleld (r) ................ 11, 31 6 
with a good earth plate. regulated by a cock. The gasoline is vaporized in the gg�g :rr�r����� t�ri:::,b.!nd· trimmiiig' m·oi.Ch iii .. ; 49i.145 ��::�f�g"'lg:xJ!��rr;' �l��.;:' 'd�VPc�'}���'W:' 4114,(67 

(4850) F. K_ & 
Son ask

'. 1. Wllat Sl'Ze burner. They can be procured through the lamp trade. E. B. Scholleld .................................... 4114.492 Durr ......... . .. .. ....... ................... ........ 494,192 Cloth napplnl< machi ne . F. Martinot ................ 4IM.152 Med i cal purpo.es. electrical In.trument for, B. 
belt should we use to deliver 1),2 horse power; speed of (4857) F. K. says: Please inform me Cloth. pulley for feeding. J. Edmunds .............. 4!l4,l31 Y. Boyd ............................................ 494,520 
main shaft 260 revolutions, with 12 inch pulley to drive which of the common metals expands and contracts gg�g�:·��t��: �.1i.��
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line shaft, having an 18 inch pulleyf A. A 1),2 inch belt. most and how much per foot with a change of 20° tern. Clothes line .upport. ssfety. '1'. Rasmus ............ 4IM.162 Metal plates prior to electrolysi., treatmentjof. C. Clothes pin, W. E. Crump ....................... _ .... 494,414 B. Sch ( .enmehl. ..................... : ............. 494.231 2. What size belt should we use to deliver 1),2 horse Also how much will an iron wire, No. 16 B. S., 10 feet Clutch •• elf-adjust ing friction. F. M. Sbaw et al ... 4IM.17S �:�i�egeg�!l.tj. %. W�yn:���.a�: :::: :::: :: .. :::::: ::: i�',l� power', speed of main shaft 173 revolutions, with 10 inch long, expand with 20° rise in temperature and what force Colfee pot. W. C. Jone ......... ...................... ��·200297 
CC:o
O�?fr Wee;l':;aeg���r�to'r"t'i;,;' aiitoiiiatic ... ·al··,;· iii ... , Mirror support and adjusting device, W. P. Tar-

pulley, to drive line shaft with 16 inch pulley? A. A 2 will it give? A. Zinc expands and contracts most of all bell .............................. ......... ..-._., .. . ... . 494,4!1'l' 
inch belt. 3. What size belt should we use to deliver' the metals by changes of temperature .• It expands a frac- COI�=��:�n�:6r:r ����li�o·,;;·J·:F:Thoiiip: 49(,444 Mo�te����uasnt,;.og1iftft��':s.,a§%YfC�.���?�. �����: 494,494 1� horse power ; .peed of main shaft 173 revolutions, tion over 0'004 of an inch per foot for20° rise in tempera- Com.obnln· a"t·lo"n"g· a· U"fl' e ... ·O .. : W· .. : Schaum'::::::::.: .::::::: 44�.'�6914 Mouf.fer'. lIask,. W. Edgar ................. ... _ ....... 4IM.4ll9 
with 16 inch pulley to drive line Bhaft with a 12 inch pul- ture. Iron wire about 0'002 of an inch per foot for 20° Compass, b eam, M. E .. G ladfelter . . . . . . . . . . . . . . .  '" • 494,475 ti��ti:��f�:��ln::riJo��;i;�t�:in�: ��i��ion: .j: 49fJ40 ley? A. A 1),2 inch belt. rise in temperature, or 0'020 of an inch for a 10 foot rod, &:,.,:�'!:r��r'iati:I�.nH:stiiiiviUi:::::·::::::: �:t� Mot?�u:re�ic;,·for·oommii,;icai:iiig;·L:·W;,:iiIiilii::: !�� 

(4851) G. R. C. writes: A friend of mine ��e\�: :;I�:. 
equal to the elastic strength or size of 8g�;�h:�.�er��;.�·. � .. ����::.J�::::::::::::::: !�:m �glg�:J.e�. Ej,\'�l'fe�����· ................. ......... "'14.343 would like to know why a Stevenson horizontal check Copper, apparatus for electrolyzing. C. B. Schoen- :::�:r?l!���#�:b�J\�;l:.'Jii:::::::::::::::::::: ��:t� valve will clatter,and does not seat when he stops the (4858) A. B. asks: 1. Can double thick coP�:�td;,r:;CiCRiild:::::::·:::::::·::.'::::::::::: �:� M I i I . f J H II 4IM 1!17 feedpunlp; and as long as it clatters it leaks, and when it window glass be used for the glasa plates of an "inllu- Corn husker and fodder shredder. combined. G .  N:�k�I:".�\E,':,Y;:; p���:IJlJ�I��w�rlace .. � . . :::::::: (IM:501 

does not is perfectly tight, and to stop its clattering he has ence" electric machine ? A. Yes; but it is not as desirable cou�in':rack�r.;e · 'ciir' co;;piing'" 'Hose 'cou'piing' 49(,611 No'}-;,�¥.n#mra��:.��i.��.:.������ ���. �88te�. I� 494,313 Pipe coupling. Th ill couPlling. • Non-conducting coveri nu •• • upport for. T. ""il-to close the globe valve between the check and the boiler, as the thinner glass. 2. How can I drill a hole in the Cover. milk pan, S. Newell ........................... (IM,157 ilams .................. :': ..................... �: .... 4IM.312 or open the pet cock on the air chamber. The clattering center of the glass plates? A. Make a drill from stubs' Cover. tobacco pail. E. A. Davis .................... 4IM.465 Nose bag, animal. G. D. Leonard .............. ..... . 4IM.C!8 
resembles a telegraph instrument with the circnit open wire, without heating or forging. Heat it to a low red Crupper. J. W. Fitzgerald ............................ (IM,lM Nut l ock . E. La Rochelle ............................. (IM.338 
and closed two or three hundred times a minute. A. The and plunge it into a solution of chloride of zinc (ordinary 8�m;:tg�· Fa� MF�I��erai8iribuior; " 0 : ' ·W: 4IM.M1 �::k\�;i:.���w.n#:;s�: .C�.I�::::::::. ::::::::::: ll:t:� 
air in the pump chamber is highly compressed, according soldering Ilu!d). With this drill you can readily make Bricker .................. ; .......................... 494.457 Padlock. • Meinke ................................... (IM.340 
to the pressure in the boiler. It is elastic and acts like a holes through a glass plate. You shoUld lubricate it with guui.�::l':,';e\':,"r��[tee';,,�ig;g��\\1:.tlleY: Jr:: :::::'. �:lra I:�h�:'il:��ih:" �o?{a�:'inicii';ji,;id: ::: : ::::: i�:� 
spring on the water in the pipe between the pump and the turpentine. 3 . What numbers of the SCIENTIFIC AMERI- g��t'i[i PI����r��� ��lli'c"lia���������. �':���� ..... . 494.227 �:��f{gil:.r�':.1li'c�m�nf.I��tA:·Iiiurj,iiY::::: :·. :::: :111:� boiler .. The action of the water in the boiler when making CAN SUPPLEMENT give the best directions and drawings �r:�� g�:\:'�[di.· f��J��rw��ji ste(;i rods: ·.;t;,:;s: 4!l4,400 I:������iY�nartct:':"��'ii.CM�rl!lg�.er:: ::::: :: : : :: :: i�:m 
steam is like a tremot or vibration, and communicates a for making an inlluence machine? A. You will find ar- & W Mol t p ( ) ll,318 Pbotographlc camera W A Armstrong (1M 517 
vibratory motion to the water in the feed pipe, which is ticles on the Wimshurst machine in SUPPLEMENT, No.. Die head, rev�in�. Ii: A: cuiiifer·:.:·::::.::: :'.:':.:: 49(,416 Photographic camera: Tracy & Hodges. ::::::::::: 4IM:35i . Digger. See Potato d\.l<ger. Photograpbic camera, A. Vanderbeek ............. ; 494.400 tnlance<l by the air pres.lIre in the air chamber. The 546,648,584 and 647. Ditchi ng machine. G. W. Decker .................... 4IM.368 Photogr a phi C 111m. '1'. S a ult .......................... 4IM,aoo 
open ing of the pet cock breaks the exact balance and the Divi der •• H. E.ser .................. ...... ............ 49(.132 Pbotographs on !(I a ss, mak in g transparent, F. B. 
overpressure from the boiler closes the check valve. The TO INVENTORS Bg��IT��':d �wf.t��e�!�\ii';s; 'yarn . guidii 'for: 4IM,142 Pla�g,;;,�::: j': Reimer::::: .. ::::::: :::::::: :::.': ::.::: �:� 
closl'ng of the valve between the bol'ler and the check 

I 
. A. Eo Rhoades ...................... · ............. · 49(,400 Pin. See Clotbes pi n . , Drawing rolk,lIuted or grooved, J. Dodd ........... 494,271 Pipe clip •• machi ne for making, S. Van.ton e. valve also .tops the vibration by' closing communic�tion An experience of forty-four years. and the preparation Dre.s .klrt, M. Aronson ..... ........... .... .......... 494,10( 4IM.535. 4IM.536 

with the boiler. �!n�::� �!:eo=dh:b�!:�d !����:n!af:I�:!��:a�� ::� Drier. See Clot�es drier. t �' RI h d 1M 226 �pepe ���rl��gd.?;i�: �:;;�e�:·H:M·CRa.;:::::::::::: !�'.� , Wrm� d ie ����:'. �u ptin'i.��I�I. a��iift:;':';.t�Bcli:: 4 , G W (4852) H. H. S. asks: 1. What chemical laws and practice on both continent •• and to possess un- me�for public. A.. L. Pe�rce .................... 494,3((1 �:::�:��C���rF���'ifkS.: ... :.���:.?::::::::::::::: :�:M� i. put in the poro,,� cup of a Leclanche battery? A. equaled facHities for procuring patents everywhere. A Electric .ignal. switcb moving. and InterlOCking Pipe wrencb. monkey wrencb. and,lIange holder. 
Equal parts of granulated carbon and granulated black synop.i. of the pa tent laws Of the United State. and all mecbanl.m. Ram.ey. Jr .• & Harden .... ....... 494,469 combined, J. Wen.ing ............................ 4IM,310 
oxide of manganese. 2. Wbat chemicals are used in foreign countries may be had on application. and person. Ele::f�� .��.�i.t.���on. o.� ����.�. ��b��: .�: .:: .��� 4IM,239 �lg:· aii:.;h�!;i.n:U'aioon 'k' iiiak'';:::::: ::::::::::: tll1:� 
I t I ti 'th co d '  wh t p portion are contemplati ng tlie securing of patents. either at home or Electrical meter. G. Rennerfelt ... ................. 494,225 Plow. black land. W .  B. Ve.tal ...................... 4IM.309 
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• which are low. in accordance WIth the bmes and our ex- F. De Arden ....................................... 494.,126 Pneumatic elevator, G. Mil es ........................ 494,217 you to SUPPLEMENT 310 . 3. Is there any chemICal that tenslve facll 'ltl'es for conductl'n� the bUSI·ne... Addre.. Erudne See Coml1ound erudne G as engi ne Pocket box J 1 Covington 4IM 249 � 'lI.ot8ry engi ne. Ste .. m engine: . Port .. ble nestillli boat. Clark'&Haniiii6Ii:::::::::: 4IM;28iJ will take the copper coating off the sticks of carbon from MUNN & CO., office SCIENTIFIC AMERICAN.361 Broad- Engine Indicators. attachment for .team. W. Pot. See Colfee pot. an arc light without destro�ing the carbon? A. Use way, New York. Houghtaling ...................................... 41K..a2 Potato digger. L. S. S t repey ......................... 4IM.533 nitric acid. 4. Is there any article on the construction of ��gfo"r. As�e :rii.,::�. extractor: .... .. ............ 494,170 ��:s� tr���m�!rr,jgR· p�e���eIFruit .. pre8�: .. sliBi 4IM,331 
an electric machine in the SUPPLEMENT? A. You will Feed trough J E Wenger ·0<236 res. lInd a description of the Holtz machine in SUPPLEllENTS INDEX OF INVENTIONS J:eJ:�:� ��t:ir��� j�iit�d'�����o���!::::: !t:rJi ���n�:��e� �:l\�I�:'''8�a��s:.': .�:.��.���:: :::: m:� 278 and 279, and of the Wimshurst machine, in Nos. 546, Fence machine, picket wiring, M. F. Connett· ...... 4IM,537 Prl.on cell , safe, or other depository. P. Eo 
648,584, and 647. "or whleb Letter. Palen' of 'be ����I�:' pi�:'n�:�·i,e8�r.· Cotter ........... ........ 494,413 pul����·pa·ii.rii;o:'(i.'j;ittlii:::·::::::::::::::.:·JII1:� 

(4853) E. F. S.-l. Where I work we Fibrous material. machine for opening and cl ean- Pump, .team, G. R. Kendrick ........................ 4IM.207 
have a large quantity of glue which has been used for United Stale II were Granted Fil�'?'lilrelA.w�?I�':.'yior:::::::::::::::·::: :.::: :·:.:: �il1:� �u:Xn�t�,f.'::i:��ra����!a�jn��}�eK· ing:· : .. ::: m:m 
moulds in plaster casting (plaster of Paris). It has become �l�e�.*lip�: ��W��raiiliiy: :::: : :::::::::::::::::::: !t:� ���:;n':������.��t';�·. � . . �: �.��I:::::::::::::4iii.2U: � very dirty and hard from grease and bits of plaster, etc., March 28, 1893. FlIISk. See Moul der·. lIask. Rack. See nat and clotbes rack. . 
and unfit for use. Is there any way to renew it at rea- ID:� ��%��t�ar::.'J. P�;tt::1l�b�·. :: .��.I��::::::: ��:H2 l:a����I�e����:1!e� .w:::.'1 ':i8�:;;�,�1.1:: :::: ::: �:m sonable cost? A. Glue and glycerine jelly, adding a lit- 'AN 0 EACH DEADING '(,HA'", DA'(,E. Flax or hemp fiber, finl.hlng machine for. J. T. Rail joint. J. M. Stamp ............................... 4IM.235 
tl te to thO 't d t . 't th h I th h t Smi th ............................................... 4IM.175 Railway block .i gnal sy.tem. Eo Fontaine., ......... 494,525 e wa r m I ,  an s ram I rong a c o , o .  Frnitt.re.s, S. R. Thompso n ............ ............ 4IM.BOO Railway. electric,J. C.Henry ....................... 4IM.477 Skim off any oil that may rise in heating. Boil tile . �unelneeel fdoerrc.anPu1 •• vl'ifdlbcaed to.Hr,·�·G Br. lgSba[.·oii:::: .... :::: !IM9· • •. 403

375 Rail 1n.y frog, C. IJ . Andre"" ...... _ ........ ;" ......... ;.(9(.llli 
strained J'elly to evaporate the water. 2. Would 'ether or (See note at end of 'list about cople" of the8e patent •. ] " ..,.. W • • Railway rai[nrace cbalr. W. M. Brown .. " ......... 494,243 Furnace. See Boilerfurnaoe. ,Smoke consuming Railway rail joint. Pearson & Robinson ............ 4IM.m chloroform work better in an ice machme, not taking cost Advertl.ing counter gnard for rail. or bars, W. G a!:����;"combiriati�� gau�e •. . S1�(gauge. I:ilway ralb:re�� r-Tiien�l!Rt: ... "i'f'''' T' 494,144 
I .. to consideration? A. Ether is preferable as a refrige- R. P. Clark ....... _ ................................. 4IM.298 Game apparatus. A. E. Stokes .... . .. , .............. 494.496 ��.rji.ay.� .. • ... �. :.�� .. � .. � .... �. �.�� .... ��: ... : 494.418 rant in ice machines. 3. Some time ago I saw a descrip- Ai r moistening and attemperatlng apparatu., J. G lII\Paratus for manufacturlnfl. T G. Hall ..... '94,198 Railway .witcb, H. Ricb ............................. 494.441 F. Dornfeld ........................................ 4IM.292 Gas burner beating attachment, G. Edwards ..... ·. 494.470 Ra ilway tie. metallic. E. D. Bangs .................. 4IM.314 
�er:
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c�::�:h;: :".':::r:�P�:� !i�J'�°fn"<I��ii'tr �fI�
t
ll�ft��J�.�: ':: .��.��::::::::: :111:� 3:�. e���,. �'?:n� =p�'i.'tiis 'for'm"iiufaCiuriiig; 49(,134 �H!:� ���c'k ·I�:!m� Ifri:'°1'B': Moriarty':::.::: i�:m Back r est. H. Oblschlager .... ....................... 4IM.434 T. G. H .. II .. ........... ....... . .......... ........ ... 494;� Rake. See Hay rake. _ scribed in SCIENTIFIC AMERICAN, July 16, 1892. Bag. See Mall bag. Nose bag. G ate. See Swinging gate. . Rake. A. J. Chamberlain ...................... , ...... 49(,3:u 

(4854) 0 G F M 1. Have a �:Il�g�:::·o�e� .. tfn�·:;.':,cIiii,;i�m:· H: Ii ... ii.mi� 494.267 g:�'i;r�tOt.· ���tEl't,;"m· g·,;,;er .. io;.·: .. ; .............. 49(,300 ���C���irg'h�'*���Mr:.-r�o:.��������::::::::::.: �m 
,�hunt-wound dyna�o, ,,:ith 4 �i:ea�(�. �o on field and 1),2 ����·=M�·�a�:;�·i;··�:i· �����ii�· · .. :·· .. · .. ·.��.i�: l�:m �::�h�i�=:����!���� al[!;���: ��� �:�� ft:� ir��{��:l����1a�:;tV�I;:��!ft&"easing the same on armature. I carry from 5 to 7 16-candle power Harrel. metal, J. L. Kirby ............................ (IM,275 Grain .pout carriage, E. D. M .. yo ................... 49(,153 edges of. W. Remy ................................ 4IM,347 lamps of 50 volts each; but the field maguets get very Bath tub fittlnl<. J. Powell ............ .............. 494,160 G rapes. etc .• apparatus for cleaning Malaga, E. Rod coupling device. A. W. Knight ................ 4IM.� 
hot. It does not matter what load I have or whether I in- Battery. See Pyro-electric battery. . Fahbrlni . ........................................... 49(,198 Rotary enRin'!. G. H. Graham .................... _ .. 4IM,13H Bearing, ball, P. Dan.ereau .... ..................... 494.100 Grate, B. F. Choilar .................................. (IM.W Rubber boot1 H. A_ Pi ckeri ng.' ...................... 4IM,262 sert some resistance in field magnets. What is the reason ? Bearing compo.ltl on. J. F. Newe ll ......... ,4IM.I56. 4IM,433 G r  .. te. E. Fale ....... . ..... ........... ...... 424,371 to 494.373 Safr'd�'irSt';,���e�e�.t.I��. ������
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Is the wire wO!1Ud in the right proportion? A. Too much �:��ifu�Ji���C�.t>g.lh�:t.i�.�.:.����.�:::::::::::: !�:m 

Gri�::,�: J.°di:�J��r';:���.I.�? ��n����ll[��f. 49(,4 2 Sal t box or cellar. W. L. Johnson ................... 4;:2OIi of your current goes around your field magnet. You Bed table attachment, H. Ohlscblager ............. 494.435 G uitars. mandolins. zithers. or otber stringed Sample ca.e R H Stuart 494 31M 
should rewind with finer wire, say No. 24, or use the ma- Beds, etc., fann in" cover for. R. R. Parri.h ........ 494,486 Instrumen ts. att .. chment for. I. N igbti ngale .. 4IM.4SIi S a u. afe stumng macbln e. j: Eppiei=(i-j: ': :. :.::::::� ll.ill7 
chine as a series machine. 2. Can you give mea formula �:a�����f:,cKia�g�·&R:M��ij';i:::::::;·:::::::::: : '. ��:� g��·.�����t.I��ir:ITP.;g����.ant.::::::::::::.:::: : !111:� �::'lIler���,&�rpiiiiJip�:::::::::: :::::::.':::::::: :::.: :�::� 
of some good composition for use in blocking tablets, I:lt �h'f'!t;,t1: �\�'r���ague:::::::::: :::: :::: : :::: ��;i:!1I �:����}�g:p��ir. �:l.ellumpi"ry::::::::::: ::: :.: �:� SawE������:. ��I��. ������� .f��. ���.a�: �: �:. 49(,118 something which will not adhere to the sheet of paper Beverages. apparatus for carbonating .. nd di.- Randle. See Vessel handle. Scalding machine, tom ato.J. D.Cox .. ......... . ... 4IM,463 pensing. P. E. Mal m. t rom ........................ 4�483 Hanger. C. C. Locksta edt.. ............. ..... . .... 4IM.148 Scouring and wa.hi ng apparatus feeder. J. H. when tom off? A. The composition is said to be pre- Bicycle laddie. F. D. Cabl e .......................... 4IM.408 Harness .nljl?,ort. W. MOl'llan ........................ 4IM.532 Bickley ............................................ 494.4IIb pared as follows: Glu"" 4 pounds ; glycerine, 2 pounds ; ��at�·S��'�rt .. ble nesiiiigbOiii:················ .. 4IM,251 �:��':,:--ie�: se'f���d ing: W: iiiiiiei-iieid·.::::·.·. : :::: 1111;frli �::g:�.ai'la�a��'iil�·c�a�d.�:.���!��:::::::::::::: tt:fi!1 linseed oil, ),2 pound; sugar, M pound; aniline dyes, q. s. Boiler. See Steam boiler. H at and clot be. rack. combined. A. L. COlfey ..... (94,269 Screen. See Gram screening screen. 
to color. The glue is softened by soaking it in a little Boil er furnace, J. G il bert ............................ 4114,137 Hat .weats and bands, mlJcbine for attaching. G. Seal pres •• roller. G. A. Cli ne ........................ 494:411 BoHHer . • ".etakC,e' .m .. ak ... iug .... s.u .. p.p. o .. r.t.i.n. g .. ,.b. r. &c • • •  

k. e .. t ••. .  
f. o .. r.,.G.. .. 4�'.370 E. Brush .. .. .. .. .. . .. . .. .. .. . ... .. ............... 4IM.ilIlIi ,Sewer c leaner, Lacroix & Dubois.... .. .. .. .. .. . .... 494,(27 cold water, then dissolved together with the sugar in the vr ... Hay derrick. portable. D. V. Garrison .

..

............. (IM.m 
I 

sew. l ng machine. G .  S. Hili ... . ....... ................ 4IM,460 
glycerine, by aid of heat over a water bath. To this the �),"��it.P��'1 .. � e?eeN ��th::::: :�.:::::::: �.:::::::::: �:� �:� �r:�k�r �1_eA�' c��U:::, ���'. : '. : : : : : : :', .::.'. : : ':.: : :: !1I1:WJ�::I�: �::;�:�:. :.������g:,'l:, �. w.e�'l;i"lirick.'::.: �::J 
�:::���

de
1����r:!:��:io�I�; :�::::::� ::::.n� l�tm:�i!.err����1h:: �i��:';'�::: :.:.: :.::: iE:! ��;:l:::.�eG·F�el�.e,.���h;,aie�:· · . 'Hot' 

. 
water 

(IM.338 ::��f!:t�i�::I'lg��:i:t����·.���� .�� ·�·:· �� :111:� 
nature is prepared as follows: Glue, 1 pound; glycerine, Box. See Knockdown box. Pocket box. Salt Heating ar,paratuB. electr ic, M. W. Dewey ........ 494,291 Si dl':,i gaug�J. J. Marti n ............................ 494.214 
40ullces; glucose sirnp, about 2 tablespoonfuls; tannin, Bra��'See Bed.tead brace. He aJ���lnsn.��.��i.�� .. �:��.��.�.�.�I.��t,�·����:.� ... �: 4IM.295 Si"'l,Io·ckS.::�na��Si���a::�y��i�i�if��I. Rail

way . 
one-tenth ounce. Give the compositions an hour or more Braiding machine. J. McGahey ................... ... 4IM,379 Hide working cylinder. A. E_ Wbl tner; ............. 4IM.183 Signaling apparatus. electri£.. F. Pe a rce ............ 4IM.345 m· whl'ch to' dry or set before cutting or handling the Braiding machine carrier. J. McCahey ............. 494,380 H oi.ti ng .. nd transfer apparatu., W. . Sherman. 4IM.389 Signaling apparatu •• train. \'Y. J SJlilth ............ 4IM.234. Brake. See Car brake. Flax or hemp brake. Hoi.tlng machine. J. Eo Enni . . ................... 4IM.328 Sh", .. UnR Circuit. electric, M. Martin ............... 4IM.279 pads. Machine brake. Honey extractor, centri fuga l. 0. M. Hi ll ........... 494.421 SkatlD� rink .ur face. E. Dowal d .................... 4IM.468 

(4855) P. J. L. asks: 1. What objection ��::t�g���l:�·M�·T����::::::::::::::::::::::. f� iig���s';;�!l;��·J�r��?'.N�Il.::::::::::::::::::: '::::.: il!t� I �:::��lg�;:!I�e;����.siiii .. C.::::·.: :·:::::.:·:.:·:.::·: l�:� 
:;h

b
:�:r:e�t���

n
:
t ��::itr:,,:: :e

�u:
d :!:!

n
o:�: 1��1�i�i�����t:.iW�wii�ii.:.:.:.:.:.:.:.:.:.:. :.:.:.:. :::' !�:; !gi�t�iilfii�!t�. \��gte;:;i:::::::: ::: :: ::::: ::i i���f}:�t�% I¥U{!i����.ei {��:���r:.:.:.:.:.:.:.:.:.::: il1;m Buckle, .hoe. D. F. Dal ton ........................... 491,(64 Hydrant, R. A. Brook... .. .. ... .. . .. .. .. ... .. .. .... 4IM.318 Spool ing machine stop motion. Lightner & Frau.-

!����:::�e!:':�
r
li!�

a
�e::

a
::

e
�o�:y �:���r �ig���� ������1�s'tg���:�: �i.H,�t'��::::::::::::::::·: ::::::: ��',:i ���r�J;'r.L·s�:ITl.:':ri; iiidic;.tor:· .. . . ... . . . ..... 4IM.486 sprfn'!l' . see ·Boist .. r· .piIng:·· .. ·· .. · .. · ..... - ...... 494,298 

and has considerable more friction than belts of leather g::!��� 
to�!{�":z���nc .. ;;,;;r .. :· ·  PhotograpliYc 494,5

1 6 l:.'r�·�trgn a:���!i�:
I
70ieJ�\�ftiJt'i:;:-We·r for; 

4IM.44S �r�J���!r�:�,;. If:��r��r' iiirimantliiig'biiilii� 494,008 
ornlbber. It is not a noiseless transmitter of power I camcea rmaelrean· •• E. Decker .............................. '"'.I� �. W. Barkhaus. Jr .................... .......... 4IM.455 er.·. G. H. cufti ng ............................... 4IM.417 

• .,. "" Jack. See aailway track jack. Stai r-builder 's laying-out tool. C. H. Callaban .... 4IM.m under any speed, and seems to have been invented for a Camera shutter. W. H. Le'!is ............. .......... 494.256 Joint. See Pipe jOint. Rail jOint. RaUway rail Stalk breaker. W. S. James .......................... (94.528 
peculiar work not suited for the nature of belts or for a g:�t:..'i(t'����t?a°J;i.i'���� .e�:.�: .�:.�'X��:::::: :gl::lll'� JoJ��\o� antlfri r.t ion. G . Spencer ...... ......... 494.392 ��::!p���'lf: ��.��.�::::::::::::::::::::::::.'::'.::: ��:� slow and unyield�ng pu�l. 2. What, if anything, h�s been g:� �����ol1YtigCd������f:Ci�ic; J: l'i."Nii':i:::::::: lll1:ft!l Kitcben cabmet. D R. Cotner . ................ ...... 4IM.124 Stay. dre.s. I. Bray ................................... 494,242 
done or accomplished m the way of compoundlUg the Car coupling, P. C. Brown ....... .. .... ........... 4IM.246 I�.:'�:.::,i���·l�r�ka.����:::.':::::::::::: 

. .'.:: 1�:�� ��:� ���i'if./A.L�£ym8ii,;::·::.:·:.:::::::·.:·.:·:.:·:.:: �:m explosive force of gas compounds in gas engines, and 8:� �g�P}l�: Y:�' ge";:O�gh·.:·.: '.'.':: '.: .:: .:::::::::: t8t:� �im�� ::::g�:��·8t�g��iitn.�SJb:an·dei-iieid: :�:� ����e�.eng!:t��ttie��a�� ........................ 49(,00 would not there be a reaction of the expansion of this Car cou I
!ng. G. Jenklu ............ ................. 4IM,424 Knockdqw'! box or crate, .... C. Mee"! ............... 4IM,m Stove. �ooki ,!ll. 'l. M. Stevens ........ _ .......... .... 4IM.350 combustion, the same as the condensation of stea:n in a Car coupl !ng, C. Koerner ....................... ..... 494.376 1 Lace pomtmg and puncbmg machme, shoe. J. StovepIpe thImble. I:!. Myer� ............ . ...... .... 494.342 

steam cylinder? A. There has been no practical appli- 8:� �g�gl:�:: l ff.·M����:' ':. :: ':.::: ::: : :: :'. : :: . : :: !iji:� • Lqdr���"eXi'e;'8io';: i:i;: Cros;.·:::::::::::.: .:::.'.': :  ::: fil!;�� StoS�p':,"a:J'��.�' .. �� . ��8����. ��;. I��. f��,:;. ... � .. (IM.388 
cation of a compounding system to the gasenmne Here-, 

Car co�pling. G. W. Roberson ....................... 494.167 : Ladder. lire, 0. Witzel ................ ... ........... 4IM.452 Strai ner, C. L. Wagandt ....... ....................... 4IM,8M .,. . Car coupli ng. W. W. Smith ................... (94.�91. 491.512 Lamp flhment. incandescent. A. De Lodygulne .. 4IM 1 51 Strap. Se e Trunk .trap. tofore, the irregular and intermittent action of the ex- Car door. grain,_ A. !C. Mc Cord ....................... 494.220 Lamp. oil . R o.s & Atl'in . ................ " .......... 4IM.230 Sunsbade. carri,,:ge. Douglas. & Stoud�r..... .. .. . 4IM,369 
plosive force seems to have been a bar to efforts at com-, 

Car fender. H. '1'. )l'teld........................ .. ... 494. 5 24 Lamp .upport •. el ec tr.c.lC. E. Richardson .......... 4IM.848 Sun.l?ade for bwycle. or other veblCle •• G. H. Car fender. electrIC. E. Rochester .................. (94.281 Lam p sn.pendmg d6vioe. J. Barber ....... .. .. 4[lt,116 HIIL. ............................................... 494.333 pounding, yet with the later improvements we do not Car fender. st�eet, T. C. Rice ........................ 4IM.16 5 Lamp vibrator regulator. electriC. D. M. Moore ... 4IM.531 Su�gical appllan!'e. F. ,Ortb ................... 494.436, 4IM.437 
.ee why there is not a good field open for compounding 8�·:a";!�'T::·d�vr.,�°'tt'l;e"t &Colbraii:: ::::. :::::::: 1ilt:fll/ La��i��� �. ���?er .fO� .���

t�.I� .. ���:.�:.�: .�.��.� 494.499 �:lr[��g�e�"R.:ii:':y'l�if';h:""""·"·""·""" 494,449 
gas engines. Of course there can be no condensation Car signal. C. Callahan ................................ 494,366 Lamps. manufacturln" filaments for Incandes- Switcb lock. electric.l. W eir & Harden ............ 494,4 51 and no latent heat to keep up the temperature, and there- 8:��fr�':,&�:'�\n� [';.fc':f}'f,�l sire';i; C: w: Sber� (9(,4C9 Lan���s�i.Pn � �1�r���:,;t "ior"iuiiuiar."T.-1f: 4IM.15O �:�k�i, �������t':,�. ���I.�... .... ........... .. ... _ ... 49(,28Ii fore the principle of expansion in a second cylinder would burne ......................... " ............. ...... 494,283' France ............................................. 4IM,l3.o; Telegraph , printing. J. E. W ri gbt ................... 4IM,195 
have to conform to the limit of a compound air engine. g:��r,:-:t��:I�����:���;/io�'!��ri:�n�' 'tiie"beiid' 494,442 I:!.�eir�W:·o�e�;,it��?ng; ·iCRo;.iIig:::::::::: :t:� '1·elffu�b'!.�. �.�? .. ��g������ .. cl���i.t: .. �i.�����.I� .. �. 494.395 

(4856) A. E. H. asks: Would a lamp of 
the following description be safe and practical? Gasoline 
to be used Instead of coal oil, the bowl to be near the 
bottom, the burner to be not closer than 4 inches above. 
the intervening space to be used for the generating of 
the gas, the lamp to be made of strong material .uch as 
cast Iron or something that wlll not break and that will 
.taIl4 conal4erable p�uro. A. W!I. CIIIUlot reconunend 

of tr .. vellng lIat. A. Hltchon ............ ....... 494.422 Leatber b ammerlng macblne. P. W Minor ..... ' .. 494.259 Temperature relllliator. B. E. Van Auken .......... 4IM.399 
8:�� .• , ���, j:��l�g�:�� for. S. J. Murray .......... 494,218 Llg�.i� �� i.����� �� .��.i �d\���: . �����.����. ���: f94,29!1 �P�.1i '§':,�PN�ft'w�y ���tson ........................... 4ll-1.�76 
8::� ��:::��� :�g mgf:��: � ·T�·.{a";r���: ::: :  :::: i�U� r.lgFio��j. ��1ia'¥h£:f.. �����ti�� .. ����?���� 494,236 �l�:g�gt:�:�: � �b?�Wl:.;t��: :::::::.':.'::: :.'::: :�:� 
8g:1�'s�t<:,· =1,,;; :tor weaVing' cane for: c:w: 494,423 t:��f.¥i.::-a���·!�a !JY�:�aciii,;ii: E."H:· (iii';; 4IM.

1
86 �gg:� �����n�:.:gf�!�l i.i.CK&����.��: : : :: :: !�:� GreenWOOd ....................................... 494.1311 rlsh ................................ ........... . .... 494.(74 Tool. combi nation, W. Rankin ..... ................. 4IM.161 8l:��:' ��,:::��w.tSi���i.��:.�:.��I�:::: = Loe��� �f.c,:��k. Padlock. �g::h.''g���.<I,;A'i��llJ· .r·c��\�';,'l�o,;:: : :: ::: : : :::: :�:Mll Cblllllle�OO"'I. W. R Ashton .. .... .. . ... .. ...... . ". �4M Look. F.llmons .. .. .......... ......................... 494,446 Top, spinning. N. McLaren .......................... 'IM,m 

Cbum. • B. �sllt .... ... . ........... . ... .. . . ....... 494.. LoaomotiTe elljl\neeIll �:= for. S. G. Clark . . 494,189 Torch, lI!.ework� T. M. Pierce .... .494,438 to 4!l4,440, a CbUl'll, It r . .IIi.ritI). ........ ""'-, ••••• " . . , . .... " . .... . _ l.ordraJ. Q. W; 15 a,.. !UttttttH •• "H.n .. TQJ, 0,",,\10. O. varpellter ••••••• u,,.,!.ItH ......... 
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Toy parachute, G. F. Perkins . . . . . . . . . . . . . . . . . . ...... 491.26! 
ii�IJ��k.CSa�t��:��:: : : : : : : : : : : : : : : : : : : : ::: : : : ::·.: 1l� 
Transferring machine, F .  L. Delfer . . .. . . . . . . . . . . . .  4111,129 Transf,Janterif' Sulllvan . . . . . . . . . . . . . . . . . . . . . . . . . . . . 491,178 
���:le�, 'k. 8���iiiB8:::: ::::: : : : : : : : : : : : : : : : : : :: :1l1:� 
Tree Or shrub baler or binder, H. O. Thomas . . . . . . 4111,362 
Trestle, A. W. Weeks . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4111,368 
Trl���={���. ���.��.�����.��:�: 491.401 ?.g��n. ,.Ii��t!�� �?'if'::;nett . . . . . . . . . . . . . . . . . . . ... 4111,241 
Truck, car, G. M. & J. A. BrUl . . . . . . . . . . . . . . . . . . . .. . .  ,191,117 
Truck, electric C&r<-.J. C. Henry . . . . . . . . . . . . . . . . . . . . . 49U'19 
Truck, lumber.. E. lJudge . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4111,523 
:f,��! ��'fe'r "";;u��:I�;,:.iip; 'Beniiiii '&' FDiier� m:= 
Typewritiullr machine attachment, A. E. Walkup. �31i6 �:�m� �'::'Jl!�e 

c=� !it!,::.�'iii,· A.·ili: 4111.00& 
Walkup . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .... 491.367 

H�J'�:�t�.'tn�er���:::::::::::::::::.: : : : :  �� 
�:l�::=;::e�8.\-��:Wiiii8Cre:::::::::::::::::: �:� 
�:tf�re����r

H������::::::::::::::: t:t;1M 
Vehicle wheel. C. W. Robinson . . . . . . . . . . . . . . . . . . . . .. 4111.168 
�::!\a�:::.IM:::'t.als�t!;h�d�:���·. ��489.38ii. 1ll1:� 
VloJln. C. C. KrOP�' ' ' '  . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . 491.276 
Wagon body. A. . . . . . .. . . . . . . . . . . . . . . . . . . . . . . .  491,133 
Wagon, dumping. JIL aucb . . . . . . . . . . . . . . . . . . . . . . . . 494,lm 
Wasbtng macblne. C. & Z. Sevigny . . . .. . . . . . . . . . . ... 491,282 
;:"t!��of.t��i"Fn�8.������::::::::::::::::::::.: �:� 
Water clo""ts, etc. ftusblng system for. J. Holt . .  4111.481 
Water wbeel. J. J. Decker . . . . . . . . . . . . . . . . . . . . . . . . . . .  4111,127 
;��.

er!l'�fill:�=�.
G

'�a�"w�ei: " " '" 
491,361 

Wick raiser. H. E. Shall'er . . . . . . . . . . . . . . . . . . . . . . . . .. . .  4111,171 
;i;:��lh�!."�.

I,&e:f.
a�\";.:el�:�����I�:::::  ::::: 1ll1:� 

Wire, barbed. J. D. Curtis . . . • . . . . . . . . . . . . . . .  .491,325. 4111,826 
Wire twisting and cutting Implement. W. Maney. 491,429 
Wrench. See Pipe wrench. 

DESIGNS. 

�li:: ii.l§: 1jfe1���::.·.·::.·. :': .... :: .. : ... :.::: ........... '::: .. :: �� 
�s'h��: b�W=d�:�·.��·:.:::·.::·.:: .:::::·::::: : �:fi! r�w!h: l!'l�l�lidem·e:fe,:::::::::::::::::::: :::::.:: : Ifri 
�t�"An.:te�W';:swamer::::::. :::::::::::::::: �:gJ� 
�n. andle. etc.. W. S. O·Brien . . . . . . . . . . . . . . . . . . .  22.:01 
Um b:r��\:�lllIlflei�:.�:��:::: ::: : :: : : :: : : :  iMB 

TRADE MARKS. 

BI"li:��� :r��'g �����':?�. �? �.��.����: 22.710 
Cannild corn. J. C. Michael & Sons . . . . . . . . . . . . . . . .. . .  22.707 
Floui. C. T. Lon1 . . . . . . . . . . . . . . . . . . . .. . . . . .. . . . . . . . . . .  22,708 
Lln�Uo�o'!� . .  �:.��. ���.���.���.'.�: 22.699 
�d�llI{:-�'::=-�o;:���ctc:'��':,Yio;:n�1 

22.706 
tablefs for. Melller Drug Company . . . . . . . . . . . . . .  22.706 

Medicines. cough, L. B. Taylor . . . . . . . . . . . . . . . . . . . .. . .  22,'lII'I 
Ointment used as a remedy for skin diseases, 

Raysor & Smltb . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . .... 22,'lIll 
Sarsaparilla. compounds of. W. R. Manners .t at. . . 22,701 
S�:'il!, �� ... kl'::ec,.rl=�rrm���� 

Company . . . .. . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . ..... 22,'109 
��\��=!'s ��. ��·:Moiiar·.;h . .  cycie . .  com: 22,700 
waf.%'�ei; aiid'jeweji-y;:i::iS8aii.ir· & ·co:::::::::::: i� 
Water<)losets. L. M. Rumsey Manufacturing Com-

pany . .. .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 22,712. 22,T13 
A p .. inted copy of the speciftCBtlon and drawing of 

any patent In the foregoing nst, or any patent In print 
Issued 8lnce�will be fnrnisned from this oftlce for 25 cents. IIi, ring pi"""" state the name

, 
BI1II number 

of th& pateat ' slr8d, and remit t.o MlUUlft Ql..lI6l 
Broadway. New York. 

Camidian patents may now be obtained by the in­
ventors for anr of tbe Inventions named In the f_ 
fOlng list. proVlded tbey are slmpl!" at a cost of 140 each. 
f compllcated tbe cost will be a uttle more. For full 

Instructions address MUDD '" Co� 361 Broadway. New 
York. Otber foreign oawnts may also be obtained. 

ORDINARY RATES. 
Inside Palre, each insertion • •  "� cents a line 
Back J'alre, each insertion · • . • • 81.00 a line 
or liar B<mUl cla8Bes OJ, Ad1Jm'tiBemmts. Special aM 

· H'-igher rates are required. 
'w:fi''::' ;.,�j�e�'1r�r.�;rno'::lte�".ttb

a�f�e
eit� Ft��t: : M�r..ate�= Wn"J: :��: 

:fve': !re�rt:i.tfo":'tm�d�!:;�ts .J::::;�; 
morning to appear In tbe following week's Issue. 

Patent Foot Power 
, Complete Outfits. 

Wood or l\letal workers without steam 
power can successfully compete with 
the large sh'1'� Wi nst� our New l:i!:� m�stIJpr�ved f�;��rJ.i 
Sbop Use. also for Industrial Scbools, 
Home TraIning. etc. Catalogne free. 

Seneca Fai l S  Mfg. Co. 
695 Water Street. Seneca li'ills N. Y. 

ICE-HOUSE AND COLD ROOM.-BY R. 
G. HBtfteld. Wltb directiOns for construction. Four 
;���.r,;j9�n�:'1J�nl:.N��� t:.f:t�ti: �NJ�e 
and from all newsdealers. 

\IV I L S  0 N O'J ED I R O N  
5 TA N O A  I M P R , P L A N E R S. R o S I Z E S  ' t  W. A . W I L S O N  KEPT I N S T O C K  R I IiER S '  R O r, H E�TER N Y  

The Sebastian-May Co 
Improved Screw Cutting 

�:�e�LATRES ' 

Drill Pr�ChUCkB. Drills. Dolls: Bnd Machi st6-' and Amateurs 
Outtlts. L hft on trial. Cat&­
'ullues man� on appUcation. 
1 6� to 16" Hilrhland Ave •• 

SIDNEY. OHIO. 

WM. aRAYER WORKS, 
(INOORPORAnD.) 

hlufadurets If Iron and � 
STORAGE TANKS. 

9fflPl!, 
3d floor, Rookery Bldg, 

(lJUVAU." "'J., 
IUROVBD LATHES .ODEIU' 

ENtlrlfE DB8IGWS 
Alao Foot Latllel, TO(lla anll SUppU811. CatalOll1l8 Free 

Sebastian Lathe Co. �tl&��t.ri�'\'!t 

J t itut.ifit �tutri'JU. 
After being on .the Market Seven Yea rs 

THE ACME AUTOMATIC ENGINE AND BOILER 
S..rxLL LEADS ! 

Half fO Foul' Horae Power. Marine and Stationary. 
For either Natural Gaa 01' Petroleum D.8 Fuel. 

tr 1'11'4:> :BI%T�.A. :J:_.'U'�.ADrO:JiJ. 
=--"T":.'l T::t ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N. Y. 

DRILL CHUCKS. Write .. THE PRATT CHUCK CO.I" ClaYVIlle. N. �, U. S. A" for free ill.Y!!trated catalogne of J'OSI' 'IVE DRIVI", G DR .LI. 
CHUUK",. showing the only perfect system ever dev!8ed for 
boldlng and driving drills. 

Foreil[n Alrencies : Pb. Roux et Cie .• M Boulevard d u Temple. Paris, France. E. Sonnentbal. Jr .• Nueu Prom­
<ma<Ie l'!0' 5. Berlin. Germany. SeJlg. Sonnentbal & Co. 85 Queen VICtoria Street. London, E. c.. England. 

New Full Mounted Lightning Screw Plate. 

lIUNUY ACTDBlID BY 
WILLIAMS BROTHERS. 

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

deep or shallow wells, 
with steam or horse 

___ llendforCatalogqe. 

Wiley & RU8sell Mfg. Co., Greenfteld, Mas ... U.s.A. 

.A L U � ::I: JSr U �  

Brothers 
In all sbapes. Manufactured bY 

Cowles Electric Smelting and Aluminum 00., 
Correspondence solicited. LOCKPORT. N. Y. 

��------.------­
VEI,QCITY OF ICE BOATS. A COL-
lection of Interesting letters to the editor of the SeIEN-��l�. t::::��ti�� ��: ��a:g� I��' \�':.tS�:�e 

o.{..�� 
�Wi�t;:P\�'!t�'; ':i\'!�'!�ib f?ci'lt�rn�� lJ�=i� 
AMERTCAN SUPPLEMENT, No: !J14.. Pt1ce 10 centa. To be had at thi$ office and from alI newsdealers. ���=::-:-��9.�)�]��::I!�pIB.r· H�ur. 
OI L WELL SUPPLY GO. Cost .7 to .75 ... h. Addr8U THE VANBUZEN &. TIFT CO., 

91 & 92 WATER STBEEl, 
PITTSBURG, P"'. 

to1 to 10811. Setond 8 t.. ClnQmlatl, o. 
Manufacturers of everything needed for 

ARTESIAN WELLS 
for either Gas, 0!lo_Water. or Mineral Testa 

BoUers. Engwes, Pipe, Cordaore. 
Drilllng Tools. etc. - lUmtra€w; filat� •. ca�='8c:::t: �t.tUs-

T A G THE TUSCARORA ADVEU. 
TISING COMl'ANY, Manufac.. 

• . • • turerl!, PubJlsbers and Importers of Advertising Goods and Art Novelties, Coebocton. Oblo. buy good speelaltles outright or manufacture on royalty. Salesmen COver every State and Territory In tbe Union. 

....... � HARRISON CONVEYOR ! 
u..!'_ 6raln, Coal, Sand, Clay, TaR B:rk, Cinders, Ores, Seeds,ic. 
��.I BORDEN, SELLECK & CO. , I �:.�� ICticago, ilL 

HYDRO-CARBOI BURIER 
For BUrDIDII' 'Crude Petroleum r low pressure (Meyer's patent). 

ted for all kinds of Iron and Steel F Temperilll{ and Welding. Anneal­
Ing. etc •• for Burning Sewer Pipe, Heating 
Aspbalt, Oxldtztng Lead,Generatmg Steam 
and an endless variety of speelal work. ur 1IlngIneers fnrnished on application 
to equip plants with our improved system. 
Standard on Fuel Burner Go. 

FOR'!' n.AIN", NEW YORK. 
THE COPYING PAD-HOW TO MAKE · R bb R I I  d Wh I and bowto use; wltb an engravlng. Practlcal dtrectlons U er 0 S an ee s. 
t��t'lc¥."t£:"�ty:.

g::�:.,,�a�·o�� ala":pl�e
t�I=t!! Puwer WrtDg1ng Macblnes, Drying and Ventilating 

letter to tbe pad, bow to take 011' copies of tbe letter. LfY!L .A.ll stYle
E
s 00fl'!'G

�Qks
pma

. C
�e

L
t
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o 

R
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K
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r. Catalogues 

Contatned In SCIENTIFIC .AMERICAN SUPPLEMENT. No. �"'" G �);I;; 438. Price 10 cents. For oale at tbta olDoo and by all Box L, Windaor Lock •• Conn. 
newsdealers In all parts Of tbe oountrr_ 

OCK A ORE BREAKER 
�ty up to 200 tou per hoar. 

Has produced more ballaat, road 
metal. and broken more ore thaD 
all otber Brea.;.e s oomblned. 

Builders Of BIIIh G� Macblnery. Send tor ' 
CAT,ES IRON WORKS, 

C So, Clinton Sr., Chicalro 
136 C. ��:rfu S� New York, 

23'l C.1< . .St.. Boston, lIlas. 

P H O I O I RAP H S  
FOR SALE. 

ADDRESS, 

North Ameritall l'hoDognph Co. 
EDISON BUILDING 

New Y ork. 
lIlasonlc Temple Bldg� 

Chicalro. 

we l!Ill8.D, 1I'Itll the Howard - Allard Screw Driver.; PriCQ 

!1!!!!!tllIlIlIlIl!lIlIlI��!I�!!!!!!���� �l ��U! ,I. nal :t:!tent Spi-ral Clutch Tri' 
pie Bit. Quality 1111111. '!'Wo !It.e� 11!, bpI.! 1I'Itb tbfee �l�. bit!!. Y!jD me'1' fOTW.lP'd <n handle, tbe sptral tnrns the screw.Write for 

W@M' !U'd p�lce�. I;lO�lIl AGE,NTS, '.rU� ALll'UltU � BEBKELE CO., ,,� doaoWer" St •• New York. 

MBCHANICAL lt�'!!'�� M!!U!!lu• BAL!ic�le� , To beJrin. IItudllDts only need know how to read and write. . , , DIPLoMAS Awardtld. Low Prices. Send for FREE Cireul.a.rto THECORRESPONDENOE SCHOOL OF MECHANIC8.SCtlANTON,p", 
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[APRIL 8, I8c}3. 
ON L Y IA Practical Little Book. 

26 •• HOW TO MAK E  A • H.P. 
CEN S· M OTOR OR DYNA MO." T lllllotrated with planA and .U detalla. 
A��::'�':t. 18 Par��1:"":'N. Y. Electrical ReView 

� 
;(f.urr;tw&y���£R co. -I', 

AND CHICAGO. 
Patent Triangular and ftat ( : Paragon Scales, tbe best and most conventent. Boxwood scales, Paper scales. S ecial ' scales to order. Scalesl':::seta 

' 

Inventions and Novelties OeveloDed. 
lIlanufacturers of Electrical Goods. Experlillental 

and Repair Work. THE N. Y. ELECTRICAL AND 
DEVELOPMENT CO •• 251 Wl1lIam Street, New York. 

STEtDS PATENT SPIlING OLIPEU 
Leader, No. 7'0. Price, bymal1, ]108tpaid. 2� Incb. eo.65 1 4 Inch. tu.7S 1 6 Inch. eo.85 ..... D4� 8 .. 0.70 6 '· 0.81 8 "  1.00-�Il �S:J'JWfo�':3.1I'Itb Ideal Nut coat-
fdeal and Leader Spring Dividers and 

CaJlpers. Ideal Surface Gau�es, Deptb 
GaF�r��=�rJ�� 
S. STEVENIii ARMS & TOOL UO. 
l.'. o. BOI l!8O, Cbicopee Falls. lIlaaII. 

I NVENTOR8 :::gle
E�r=,:t�mca::s ���"rr� 

Ing their Ideas. Models and patterns a specialty. Write 
ns. WM. GARDAM & SON. 98 John St .• New York. 

.4ifIiIIIJ.�� " ono " 
,GAS ill GABOlllK 

ENOINES, 
1-BtolOOborsepower 

Can beused In cities � or In country Inde­
pendentOf Il&8 works 

or R88 machtne8. 
No BoUer� OVER No DaDlI'er. 33,000 SOLD. No EDglneer. 

OTTO GAB ENGINE WORD. PHILADELPHIA. 

T � E  

W' EST A BJ.ISHED ISollS. 
The Most Popular Scientific Paper in the World 

ODIy 83.00 a Year, Includin .. Pos&alre. 
Weekly-�2 Nnmbera a Year. 

Thia widely circu lated and splendidly lllustrated 
paper!s publlsbed weekly. Every number contalnll six­
teen pages of useful luformatlon and a large number of 
origin engravllUl8 of new Inventions and dlscoverie8. 
representing EngIneering Works, Steam Machinery. 
New Inventions. Novelties tn MecbanlC8. lIlanUfBCtnres, 
Chemistry. Electricity Telegrapby. Photograpby • .A.rcbt­
tecture, ·Agricalture, Horticulture. Natmal mat:orT. 
etc. Complete list of patents eacb week. 

Terma of SnbacriptioJl.-one copY of the SCIEN­
TIJl'Jl! .AMERICAN will be sent for mte veaT-62 numbers­
postage prepaid, to any subscriber tn tbe Uulted State8. 
Canada, or Mexico. on rreelpt 01 three cJollar" by tbe 
publlsbers; six months. '1.00; three montbs, 'Loo. 
. Clllbs.-Special rates for several names. and to Pos' 
lIlasters. Write for partlcuJars. 

The safest way to remit is ny Postal Order. Draft. or 
Express Money Order. Money carefully placed Inside 
of envelopes. securely sealed, and correctly ad_ad. 
seldom goes astray. but Is at tbe sender's risk. AddreY 
all letters and make all orders. drafts. etc., payable to 

lUUNN & CO •• 361 IJroadway, New York. 
---0---

T H E  

ltittditit �mtritllu luppltmtnt 
This Is a separate and distinct pubJlcatlon from THE 

SCIENTIFIC AMBRICAN. butls uniform tberewltb In size. 
every number contalnlng sixteen large pages full of en­
gravings, many of wblcb are taken from foreign papet& 
"nd accompauled wltb translated descriptiOns. TnB 
SCIENTIFIC AMERICA.1l SUPPLEMENT Is publlsbed week­
ly. and Includes a very wide range of contents. It pre­
sents tbe most recent pape .... by eminent writers In all 
tbe principal departments of ScIence and tbe Useful 
Arts, embractlll{ BIology. Geology. Mineralogy. Natmal 
History. Geography. Arcbreology. Astronomy Chemis­
try. Electricity. Llgbt, Heat. Mecbanlcal EngIneering. 
Steam and Ratlway EngIneering. MIntng. Sbtp BUilding. 
Marine Engineering. Photograpby. Technology. Manu­
fac nrtng Industries, Sanitary EngIneering. Agrien1ture, 
Hortlen1ture, Domestic Economy. Blograpby. Medicine. 
etc. A vast amount Of fresb and valuable luformatlon 
Obtainable In no otber pubJlcation. 

The 1l1,ost illlPortaut E11Q'inuring l"'01'lu. Mecbanisms. 
and Manufactures at bome and abroad are tJJustrated 
and described In tbe SUPPLEMENT. 

Price for tbe SUPPLEMENT for tbe United States, Canada, and MexiCO. t5.00 a year; or one copy of tbe 
SCIENTIJl'IC MERICAN and one copy of tbe SUPPLE­
MENT. botb matJed for one year to one address for '7.00. 
Stnalecoplea.lOcents. Address and remit by postal order. 
express money order. or check, 

MUNN & CO ., 361 Broadway, New York. 
---0---

�uildinQ �dition. 
THE 8c1l1NTIJI'IC .AMERICAN A R C H I T E C T S' AND 

BUILDERS' EDITION Is Issued montbly. � a year. 
Blnlrle copies. 25 cent.. Forty large quarto pages, aqua 
to about two bundred ordinary book pages; forming a 
Jar.,e and Jlplendid Magazine of Arcbttecture, richly 
adorned 1I'Ith eleqU'lt plates in cn/brB. and wltb other ftne 
engravtng8t.1lluiotratlng tbe most Interesting examples 
OfmOdern arcbttectmal construction and allled subjects. 

A special feature Is tbe presentation In eacb number 
of a variety of tbe latest and best plans for private resi­
dences, City and country. Including those of very mod­
erate cost as well as tbe more expensive. Drawings in 
perspective and In color are given, togetber wltb full 
Plans, Spectftcatlons, Sbeets of Details. EstimateS; etc. 

The elegance and cbeapness of tbls magnlftcent work 
bave won for It tbe Largest Circulation of any 
Arcbltectural publlcatlon In tbeworid. Soid by all newa· 
dealers. t2.liO a year: Remit to 

MUNN & CO .. Publisher., 
361 Broadway, New YDrk. 

BEATTV Planoa. Orlrans. 833 up. Want agent .. • Cat'. bee. Dan'lF.BeattJ.Waah't.CILN.J. 
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H E N R Y  C A R E Y  BA I R D  &. CO. 
IndnstrJal Publishers, Booksenen. aud Importers, 
S 10  Walnut St •. Philadelphia. l'a .. U. S; A .  
prOur new and 'Revised Catalojffie o f  Practical and Scientific Books, 88 pag-es, Svo, and our other Catalogues 

and Circulars, the whole covering' every branch of Sci. ence applied to the Arts. sent free and free of postage 
to any one in any part of the world who will furnish his addre!ls. 

The Story 
of the 
Atlantic 

By Henry M, Field, 
D.D., with portrait 
of C y r u s  F i e l d. 
12mo, $1. 50. 

"That it has the fasci­
nation of romance when 
the highest strain is on, 
explains but a part of the 
secret of Its spell, The 
story of the Cable is one 
of grand endeavor and 

UNRIVALED 
-FOR-

Excellence of 
Design and 

Construction, 
Simplicity, 

Easy Operation, 
Speed, 

Durability. 

Send for Catalogue. 
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R�INGTON g t�; :ulli��S5. 
� TYPEWRITER , Adopted as the Official 

. Writing Machine of the 
World's Columbian Exposition. 

Wyckoff, Seamans & Benedict, 
327 BROADWAY, NEW YORK 

By Richard A. Proctor, F.R.A.S. 

* * * 
A series of twelve elegantly printed 

Telegraph. heroic constancy never P========· -:::··':"·-·-:·-:::---=--'::: .. "'---:.-:::---:-=---=>--=-::'--=--::: .. _:o:"= __ �_.::o._::_ .. :o: __ = .. -:::_.::o.-:: ___ ::: __ = ___ :;:._,,, .. = ___ O': __ ::: ___ :: .. ,:--,= __ .::: __ ::::_:: ___ ",,,= ___ :::_,,, __ :: ___ O':-_:::_�::::_,,, __ :: ___ :::,_:::_,,::--"',,-=---::::--"'---=--:::--=-.. ::::--"'-'-=--�---: .. -"i1, 
surpMsed,"-lndependent, No one ever wrote t 000 Letters an Hour, t 

Maps of the Heavens, one for every 
month in the year. Specially prepared 
for use in North America, With descrip­
tions accompanying each map, giving 
the names of the principal stars and 
constellations, showing their relative 
positions at given hours and days of the 
month, 

A most beautiful and convenient work, 
specially adapted for the use of those 
who desire to acquire a general kilOW' 
ledge of the starry realms • 

.'. Sold by aU bookseUers, or sent, postpaid., by 
that Is, unless they first wrote one and then copied the rest on an ' CHA�4��1�� 

�r�a��� ���SYor�? NS, EDISON MIMEOGRAPH 
3ENB F0R SAMr:!:E eepy 0F 

oJ' ��� '­������ -J� 

� 
An Illustrated Mont,hly Magazine of 

SPQ%t, 
�%a'V'el, 

Eeo%eation, 
and. Fiotion 

83.00 per year. ��c. a copy. 
OUTING CO., Limited, N EW YORK. 

IiASOLINE ENGINES. 
Statignary &. Portable 

ALL S I Z ES. 
Dwarfs in size and 

Giants In Strength, 
Costs only 10 centu Day 
perH, p, to run them, & 
scarcely any attention, 
EVERY,EJGIJE lHIAJW'rUlJ 
an'X��:tl��nf!\�lculars 

GAS I "",U��M;�!ATI:E CO, 
:';:-,� o. 

,MANUFACTURERS and INVENTORS 
. ATTENTION r 

m!.'irl��J�
e��'ia ���glm';,.:e,!l

a�s pW:m,:::� and Metal Specialties of every description, '1'lso Mod­els, Dies, Special Tools and Patterns, 
WE ALSO MAKE GEAR CUTTING A SPECIALTY, 

GARDNER SEWING MA(�HIN .; CO., 
Facto..,. and Main Office, oor, State & Claim Sts" Aurora, 
Illi>lr����.?:ec;.���:?c�rr� �r:�c!.':'1�r�ia, III 

Caveats, 
Tmde Marks, Copyrights, 
Designs, etc. 

Handbook and luformatlon ooncel'/ling Patents sent free of charge, Oldest bureau tor seCuring Patents In 
�::'J'��MU�;

e
& ��a

l:=����J.a
y� b

een 

Invented by Thos. A. Edison. For DallyOffice Use In duplicating both handwriting and typewriting 
Anybody can operate It, Simple-Compact-Cleanly-Cheap, .:ndorsed by over 911,1100 users. 
C��;uj'K4e'k�'1�..s�':���.��hf.,�:;�,�:Z;hu§�:�

PlJ�!���u�t�¥,�ai�'bW!�'tl�.��.t���:8f:.£�g� 

----.... S HEETS,RODS 
• TUBING,WA"SHERS . MADE HARD OR SoFT. 

A H0RN LIKE ATERJAL . LIGHT AND 8TltflNG FOR GENERAL USE IN THE MACHINE SHOP. 
CAN BE WORKED LI KE A M ETA L .  

DELAWARE HARD F I B RE CO. WILM I NGTON D E L  

SINTZ GAS ENGINE CO. 
G RAND RAPIDS. MIOB" 

u. s. A. 
Manufacturers of the Sintz !Sta­
tionary and Marine Ga� and Gasoline Enlrines. 1ili!ileCiallY 
t1:�t'gg,forR:;:t��

d
ma�,::,g�� tured or natural gas -Boats and 

launches, Prices within the reach of all, W' Send jor CatalnQue. Mention this paper. 

. 
To which is added a description of the 

method of preparing and using artificial 
luminous stars as an aid in fixing in the 
mind the names and places of the various 
stars and constellations, by Alfred E. 
Beach. 

Altogether this is one of the most pop­
ular, useful, and valuable works of the 
kind ever published. Price $2.50. 

M U N N  &. CO., Publishers, 
361 BROADWAY, NEW YORK. 

SCIENTIFIO AMERICAN SUPPLE­

�::J�cA�n�u�;�i�E�i��b:Y[,Jfa1ht��
C
���I}�� 

PROPOSLlLS. Our Shop ___ ___ ______ __ _ . ___ _ 

10 cents, Also to be had of newsdealers in all parts of 
the country. 

Is a highly organized and well-equipped U S ENGINEER OFFICE FLORENCE ALA 
institution for furthering the mechanical • March 15, 1893 -Sealed proposals for excavating 
ideas of inventors, by the making of ex- �'i,c� ��PI���cfe�: 

f.::h�i���::!�t���e�s��.:;:�;r\�cia��� BARN ES' 
New Friction Disk Drill. periments and the construction of models. Colbert Shoals Canal, near Riverton, Ala" will be re-

A primer free. ��;IIgIY��;���g.ffi
c
gp'!,�Igc!Ko�:, ��kI5fJ::S,a��jh:ft 

THE JONES BROTHERS ELECTRIC Co. CIN 'TI. O. 
I 
:tit;i���ee�n��o�tW� Ggl�f:ftA����gt.,

a8g���a�F��� FOR LIGHT WORK. Has these Great Advantages: ---- ----------� - - gineers, U. S. A. The speed caD be instantly changed from 0 to 1600 �b::r:��� �� ��������l�:f:i���� smallest or largest drills within its range-& won­derful economy in time and gt1!at saving in drill bre.ka�. Send for catalogue. W. F. & JNO. BARNES CO., 1999 Ruby St., Rockford. Ill. 

VOLNEY W. MASON It. CO. 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PROVIDENCE, R. I. 

If you are interested in 

E L E C T R I C I TY 
send for our special Price List z. 

BELLS, BAT'l'ERJES, PUSHES, 
WIRE, MOTO n s, 

And a full line of general 
ELECTRICAL SU PPLIES, 

STANLEY & PATTERSON, 
Electrical House Furnishings, 

32 & lH Frankfort St" N, Y. City, 

* THE " MUNSON " TYPEWRITER. * 
This machine is a:u. Hevolution," the out�o.wt!l of years of experience and the 

best results of scientific work, Ite prInCIples aPreal at once to the 
educated mechanic, It Is LIght, .. mal , CO''!r.act, 

Easily operated, with Universal Key Boar • 

INTERCHANGEABLE STEEL TYPE WHEEL, 
Ing �'.!�:.,\

e 
p':,�M:,S

i
���i� ��':f"'f� ��fr�r�,:'�r!��::e�e���i�;hcf�r to 

* * THE mUNSON TYPEWRITER CO., * * 
162 S. La Salle Street, Chicago, Ill., U. 8. A .  

" ...... 
Delaney's Metallic Gaskets 

and �:s 
�ra�!;�t:"��! 

pansion Pnckings for steam, water and ammonia are best and cheapest, 
l,{.i.f;d�'G!':le� �t�' 

1'-filwankee, Wis. 

$ 1  0 0 0 to $5 0 0 0 fl:hf!t�\'rt-
• • fttable bus i ­ness. MagiC Lanterns and Vie,v8 of  popular sub· 

jects. Cablloguetlo on application. Part 1 Optical, 2 Mathematical� 3 Metenfoloe-ical, 4 MagiC I�anterns, etc. 
L. MANA !s�E. SS Madison "treet, Chicallo, Ill. 

GOLD 
• FI LLED WATCH . 

Guaranteed 20 Years. 
FREE�d�����\!;!�!�a:,C:t:r:!� 
and hnd it to U8 with fout' JIaD)(I and ad· 
dres.,.nd we will MInd you thiaelegantwateh 
b7 upr8l8 for enmination.and if you think 
it equal in appearance to any 130.00 gold 
watch. pay our �plt1 price, '7.96. and i .. 
,oura. We &lind WIth It our cual'antee tbat 
,.ou CAD return it at anytime within one year 
if not tatisfal-otory. and If you 8(111 or cause 
thtl sale of aiX wtl 1rill give you ONE FREE. 
Writtl at onOtl, we .hall send out tampl .. 
for 60 days only, Add:re. THE NATIONAL M'F'O & IM PORTINC CO., 33' llearbornSt.,ChlcatO. JUlnOll. 

The M:o:n:l'tor 
INCU BATO R . 

You can I(et one FREE. Gives SAT­ISF ACTION everywhere, Send stamp 
Wlt'l

e
I�gtJ:'0iJS:'ist..1?�':i'JJ�: 

F. 

WORTHLEY STA 1,L WORKS, ti3 FOR SAI,E.-Patent No, 447,611 on Improved Calf De­
Elm St •• Boston, Mass •• have sold 6(X)() horner. For terms, address C. T. Ingraham, Dwight, Ill. 
of his Patent 25-lb. Slow Feed oat Mangers, 
Price $ 1 .60. ---------- ----------------

STE EL TYPE fOR TYPEWR ITERS 
Stencils, Steel Stamps, Rubber and 

llInd�le\�l�Y��X'::l�r::"e���1 
e
i�·ol' k. Small Machinery, Novelties, etc., man­

ufactured by speCial contract. 
New Vork StencilWks, 100 Nassau St., N. V 

• Mill and Manufactunng 

TRADES UNIONS, THE TENDENCY 
of.- By Herbert Spencer. An able paper, pointinll out the gre�lt dJfficulties of deal ing with complex SOCIal 
questions. Contained in SCIENTIFIC AMERICAN suP· 
PLEM�NT. No. SOl. Price ]O cellts. To be had at t his 
office and from all newBde�llerM. 

ALLE ----11:: � CASTINGS FROM SPECIAL (RNS 
-O-EVLIN ., C�O / flNETINNING J� p/l1T 

� . =AB AND FINE. GRAY ,RON ALSO STEEL 

S U( (; FlN1SH1NG . NNIt'i G , rtlOMP\LEHIGH AVE & At-,1ERIGAN.;,;r PHILA � WATER POWER chenpe8t in the wor�d' l 
sites. Ample power for an'/. businesB. Correspondence ------ -solicited, Address Geo, C, ew�s, sec,,-LOCkPort, N. 

y, TELEPHONE MATERIALS Worn & Co., only mfrs, of Champion Slate Pencil Sh� 8, 16, and 60 Light ener, Pat'd Aplo,l892, 3736 Gtm. Rd" Nlcetowu, Phlla., Pa Dynltmo Castings, 

USES AND AP-
plications. A valuable and interesting' article by G. L. Addenbrooke. Contained in SCIENTIFIC AMERICAN SUPPLEMENT. No, 8�9. Price 10 cents. '1'0 be had at 
this office and from all newsdea,lers. 

l,an SewinJ'�!4aChine and the New Watson lUolor 
zg���:nd'iP:Jg:. 

(J
'a'i-t!n�Mfri'.:rr�ii�:s h;,l' dn��� machine.. ELECTRICAl. 8UPPLIEtS. Sena 

stamp for Cl;t'C�'Elt .BROS .. llUanns. Conn. 

CHAPMAN VALVE MANUFACTURINO COMPANY, 
MANUFACTURERS OF 

Va1-ves a:n.ci G-a1ies· 
For STEAM. WATER, GAl"o. AMMONIA, OIL, ACID, Ere . ;  al.o <;Ir.A.TE F:r:a.E HYD�_TS. 
We make a Specialty of Valvesf�=h::r��:2,:,

gh Pressure Steam, 100 Pounds 
(�enernl Omee and Works, I N D�A N  OR(JHAltD, MAtSS. TreMurer's i ,,� KILBY STREET. Cblcago i 24 WEtST LAKE STREET Office, 5 BUSTO N. Office. S •. 

pr AU work Guamnteed. Btnd for QirClilars and Prius. .B 
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THOMPSON IMPROVED INDICATOR 
Manufactured solely by 

5,000 IN USE. 
Adopted by the U, S, Navy 

on all the government 
cruisers and gun. 
boats to be built • 

Also Manufacturers of 
POP SAFETY 

VALVES, 
STEAm PRESSURE GAUGES, ETC. 

34 Chardon Street, Boston, Mass. 

THE STIRLING BOILER 
I s  economlcal l n fuel, repairs, and 
absolutely safe at high pressure. 

Practically self-cleaning. 
H E  STI R L I N G  CO M PANY, 

GENERAL OFFICES: 
PULLMAN BUILDING, OHICAGO 

Branches in all IJrincival cities. 
SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain shunt·wound dynamo of simple rg��\1)t�b�r'i���:S��rv�!rb�� o� �n��t o��g� � 5 h. p. motor. This machine was construct:f' especially 
for t.he benefit of the readers of the Scientijic American, by Mr, W, S, Bishop, of New Haven, Conn. It Is de­
signed tomeet the wants of mechanics and amateurs wllo desire to constructs stmple dynamo for their own 
use. but who do not care to enter into the suoject scien. tiflcally, With 24 Illustrations, Contained In SCIENTIFIC 
A >lERICAN oUPPLEMENT. No, 86ti. Price 10 cente, To be had at this office and from all newsdealers, 

WE SEND FREE 
with this beautiful Organ an In8tru(>tion Book and a handsome, upholstered Stool! 
�ha�\eO�¥��ddaW�ln����'a:r�i.tt�deb'r ����� 15 years. We onlycbarge $45 forthHI beau· tiful instrument, Send to· day for :I<'REE ilIug· tl'ated catalogue. OXli'ORD MFG. CO Cbleago. 

TO BUSINESS MEN 
The value of the SCIENTIFIC AMERICAN as an adver­

thJjng medium cannot be overestimated. Its circulation 
� IIlllny times greater than that of any similar journal 
I)!lW published, Jt �oes into all the States and 'I'errito­
rtt3� and is read in all the prinCipal libraries and reading 
rooms pf the wPfld. A bu�illCBS man wante something 
II!Ofll thl'll to Bee b� adverti,selllent In a printed. news­
paper, He wants clrcwatlon, 'fhls he has when he ad­
vertises In the SCIENTIFIC 4}/IiIR,C4N, And do not let 
the Illlvertiliing Ul!l!llt Influence you to sU\lstltllte �pme 
ot!ler PIIper tor th/l SC,ENTIF,O Al'{EI<IOAN when SIl­
leotlnl( a Il$t of Pllblioatlolls in Which you dllojrl" It Iii fPf 
your Interpst to adverti�9. 'fhis is frequentlY dim!> tPf 
the re��on that the agem ga11l a ,arger COJllm!�lilop from tho papers !laVing a lIIlIlIll cil'culatlOIl thllll ili IIIloWOO !lll 
the SCIENTIFIC AMERICAN. 

For rates see top of first COlumn of this PQgIJ 01' ad­
dress MUNN & (JO., Publishers, 

361 BroatlwaJ'. New York. 


	scientificamerican04081893-221a_Page_1
	scientificamerican04081893-221a_Page_2
	scientificamerican04081893-221a_Page_3

