
or emery powder beIng uRed ,,11 h It. 'rhe roughly 
formed pIeces are then smoothed \\ Ith a pIece of whet
stone and water. The pollshmg IS effected by frICtIOn 
With whltmg and water, and finally WIth a lIttle olIve 
Oll lmd on and well rubbed \\lth a pIece of flannel 
untIl the polIsh is complete. In tillS proces. the amber 
becomes hot and hIghly electrlCal� as soon as thls 
happens, It mnst be laid aSIde to recover Itself before 
the polIshing IS contmued, otherWise the artICle Will be 
apt to fly mto pIeces. 

(3658) H. D. G. writes: Suppose I 
bave twenty sulphate of copper cells of battery con· nected III senes to Charge ten secondary cells, such as 
are descrIbed In SCIENTIFIC AMERICAN, vol 62. No. 10 ; 
the secondary cells being charged. How many six
candle power lamps could be lIghted, Wired III parallel, by sWltchmg, mdeoendent of each other, both the 
gravity and Rtorage battery into the lump ClrcUlt? A. 
10 charge 10 cells of storage battery simultaneously WIll reqUIre 40 cells of gravity battery. The gravIty baHery cannot be used in connectIOn with the storage battery for operating lamps. Its resistance IS too great aud It yields only a comparatively small Cllrrent. Ten cells of .torage battery should operate from fifteen to twenty SIX candle power lamps. 

j citutific 1\tutti'Alu. 
Calendar, E. L. Pease ...... .. ....... ....... ... 462,450 

I 
Harvester, corn, N. C. Bader ..... . . .. . 462,230 I Scrapmg Implement, E .. T. Metzger . .. 462,445 Camera. See PhotographIC camera. Harvester, straw bInding, C. E. Donnellan .. 462,306 ScrewdrIver, H L. GI11cttp • • • • •  462.252 Can fillIng machIne, I. W. Langford ........... .. 462,491 Hat blockIng and bnm pressing macbme, W. H. Screw makIng macbme, W. HllJman ....... ........ 462.553 Car couplmg, E. G. Adams .... ... .. 462,227 Plttllla . ... .. .. .......... . 462,585 Seat. See Sprmg seat. Car couphng, J. W. EllIOtt ............... 4b"2,401 Hatch door, J. J. McBrIde .. . . . . .•••• 462,269 Secondary battery 1 J. H. Palmer . 462,449 Car couplIng, C. A. Pooley . 4t12,413 I Heater. See Car beater. }"'eed water beater. Seed hllter, cotton, J. J. Faulkner . .  �634 Car couphng, G. Rohrbacb . 4m.511 Heater or radIator, A .. r. 'I'hompson .... ....... 462,3�1 8eed llntmg machIne, cottOD, J. J. li'aulkner, Car couplmg, H. ScbaeITer .... . . .  462,589 Heel hfts, macbme for RklVlTIg . .  1. R. Scott ....... 462,594 462.632, 462,633, 462.635 

g:,c��J�IIJ.'�: ���Pa�d . '. .. . .  ���:�� ���ft;�g�a��:����s�ft�"eCo�s:�.�:� . ...... :.::::: ��:�� ����:�l�e Sa�dE�����Ot�:�:�h��������Sher_ Car, hand, C. Roberts .. . .. ..462,508, 462,509 HOlstmg brOCk and tackle, 'J'. W. R. McCabe ..... 41i2,501 man . ... .... ...... .... . . .... 462,597 Car heater, J. F. Mc Elroy ... ... . 4fi2,502 HOIsting machine, M. C. Bullock .... . . ........... 4ti2,29H SeWIng machIne take-up mecbanlsm. P. DIehl 462,398 Car roof, Coucb & Otterson ..... ...... .... 4h2,Wi) Holdback, vehICle, 0 CummISkey. . ... . .  462,377 t:5ewlug maclulle thread-controllIng deVICe, M. H. Car step, H. Lutz ... ... ... ... . ...... 462,100 Holder. See L eaf bolder. Mop or brusb bolder. Pcanmn ... ..... . .. . ... . .. . 462.580 Car, street, }�. R Brownell .... .............. 4b'2,620 Paper bolder. Pen holder. Sleeve bolder. Sheet metal drawIng press, J. S. DetrICk ... 402.628 Car trolley, electrIC, R. D. Nuttall ... . .. .. ..... 462,578 Spool bolder. '1'001 bolder. Sboe, G. Bryant . .... . ....... . . 462.468 CarrIer. See FrUit carner. PneumatIC carner. Hook. See Garment book. Snap book. Sboe fastenlng, T. C. Oakman . . . .. .. . .  , . 462.304 Cart, road, J. H. LeWIS . . .  . ... 462,494 Horsesboe. E. F. Jones .. ......................... 462.408 SIgnal apparatus. automatIC. J. B. Stewart .. 462,513 Cart, road, H. & W. C. Smltb . . . . . . . . . . . . . . . . . . . . . . . .  462,6U Horsesboe naIl clIncber, W. D. MIsener.... .. .... 462.268 SIgnalIng apparatus, pneumatIC train, E. W. 
8��Id�:e �i���!��� Umbrella case . . . .......... . 462,611 ����g���gE�����e �.�o��:::::::::.:.::::�:::: �:� Slg�:���e system, electrIC, ]'. B. W'OOd' ' .. :: .. : ro�:�� 
8::g��gi�te:r:tit,fIX�bler:: . :. . .::::: :462',422: t��:��3 I�: C:;:Cl�g '!nl��trrlgeratmg' apparatlis, F. B: 4b'2,562 �Wa���G� lPe' fo����y ....... ..... . ..... . '.': ��:�� Celhng, block, A. Ekstrom ... ...... . .. ....... 462,.l4<) HIll ....... . ................ .......... 462,551 Skatmg rmk, artlfiClal lCe, 1. H. & W. M. Jewell ... 41>'2,316 Center board, C. Hanscom .... ... .. .......... . 462,{)4{) IdentIficatIon card, H. Pincus . ....... �H .......... OO 462,584 Sleeve holder, H. L Hoyt ............................ �2.555 ChaIn, conveyer, C. H. 'raylor.... .. .............. 4ti2,417 Ind1cator� See StatIOn IndICator. SleIgh. M Payne . .... ..... ... . 462,579 
8�:�k������-�r�sv.varOls<&��ned: .�'.�: .�lle� ..... ::l�Y.��\ ����ft�E�:-:::Jln�'�d�:f�rr�t��g: 'device for: 462,008 ��a�k�ocg����t:'S�F .sJ:��an.. . .  ":::::::.:.::: :�::� Cblmney top, E. Fmcb ' . ...... ..... . ........ 462,246 W. W. Hallett . ....... .. .................... 462,405 Soda, makmg caustIc, J. SImpson ................... 462,366 Cbopper. See Cotton chopper. InvalId table. Loebner & Newman ................ 462,:·U9 Soldertng tool, C. L. ,\ agandt ... ............ .. ... 462.007 
8���niI�' J�it�:�knd 'matcb saf e; ·comb�ii�d: 'j:'ii: 462.568 I�g�I��da�W�o8�6;��I�c1i�, ��Dfu�)jiii::::::.::: ���:�� ��e���;�atCa!t ����,e��l.$:·Wadleigh . ' ::: :: :' : ' : ��:�i Foote . ........ .. . . ....... ... 462,350 JaCk. See Llftlllg jack. Wagon Jack. Spee d regulator for motors, E. H. Amet ............ 46'2,228 Clamp. See Trolley wire chimp. Jar hfter, preserve, R. MIller ........................ 462,361 Spoke puller, H .  Dablman ... .. ... .. . ...... 462,536 Clay to make ballast, etc hfeedlng apparatus for JOInt. See RaIl Jomt. Spool holder, G .  H. Cate ...... ...... . .. ........ 462,622 
cle�:rI.n t!�6rl·e�c�ane��ler ...... .. ....... . 462,427 ��rth2��li�,j�\J�·lda��sss :::::::::: ..... ... :::: .. :::: ��:�� ������. b���I�:h��� stf[t�� machme,�. E .  Bld-Clock case, G. Wexler ....... ....................... 4C:,344 Kmt fabric, S. Conde ... .. .. .... .. ........ 462,470 well .. .... . ........... ... ..... . .. 462,646. 462,647 
�lg�t�s ��:E� <i�J:rson . . ... .. . ... 462,424 ��V��Jt�l���ag��ccl�alia�n�e&���;I�·::·· ·: �:�� �f!�Dd� s��; iI��\a�2rJ: lia����� ............ 462,317 

(3659) T. R. writes: I want to bui l d  a 8�i�:i��c1��¥. rM�fl';.�! S�ner. :.:::: ::::: : : �;t�� t:l:rfr,s5��.%���h�11���.��.I����.'.� .. ���.�.:.::::: i1l�:�M ��;�nb��r��,aj�'i'l�·l'�i'. R�.��rt�.��.:: ... :::: ..... ::: :��:lm Clutcb, frICtIOn, H. P. CbrIstIe ...... ............. 462,623 Ladder, extensIon, D. H. Crews ........... . . .  462,240 Steam boller, M G. Nixon............... ...... ... 462,325 cistern for drinkmg water. Can YOIl tell me what" III keep the water from tastlllg of the cement the first year? A. If you use genUIne Portland cement, you WIll not be troubled WIth the lImy taste except for a short t1me after the CIstern is bUIlt. 

��!e ��iut;t�:gO��C����A}]j{vans .. ::::::::: .. :: t��:�� t:�K�:ir����',"��i1.e6i�J��t�·.��.�.u��!660·. t��:�t ��:::���::;1ocr�:f.jici�� .... : : ... :::.::. :::: j�l�� COIn-controlled machIne, V. O. Strobel et al. ... .. 462.283 Lamp, electrtc arc, T .  Conroy ........... .. . 462.6'24 Steam purtfier, exbaust, F. L. McGaban...... .. .. 4f)2,275 Coin-controlled mechanlsm. V. O. Strobel et al. .. 462.284 Lamp, electrIC arc .• E. C. Russell............ . .. . 462,673 StockIng, Scott & WIllIams . .  .. . .. .... 4l12,59'2 
8g:������t��rii��L��J&��':�n .' ::: .::: ... :: ��.m t:��: ��g:����g:�i,efe·c1��m���::Ediso� .. ��:,3��. f��:g�8 �tg�:,c�:�)fu��r.Es·. ��e��:�r .... :::::.:: .. :.:::::: !�:��� CondensIng exbaust steam, apPQratus for. F. L. Lamp socket. Incandescent, T. J. Fay .......... ... 462,071 Stove, eJectnc cookln�. J. V. Capek. .. ..... .... 462,532 

(3660) W. E. B. asks how fire eaters con��a:,ht't':.eadiilg· rOd"fo,' undergroun'i,'F. G: 462,271 t�;;:�s���t�S��'I�'rtor�[!'c�i1g'arc: ii: 'E:Ctiap� 462,573 �;:;�������:��';;�:et i�;, ����rray'& 'Busarct:: t�]:;�g Bolles................................ ... ..... .. 462,648 man .. .. ... ..... ... .... . .. 462,662 Supporter. See CurtaIn .role supporter. perform thell' feats. A. The old method was to place 
a hIt of lamp wICk soaked in solutlOn of potaBslUm 
mtrate and dr!ed m a ball of oakum. The WICk 
was lIghted before placmg In the oakum. This was taken mto the mouth. If blown through. It pro· duced the fire eater�s appearance. When the mouth 
was closed, the appearance of fire ceased, but the wick 
remain€d igmted. On again blowmg aIr out through 
the mouth, the fire eating again was produced. The 
present sytltem is to take a wad of cotton dipped into 
benZine III the mouth. On blowing out through the 
mouth, the IDIxtnre of bpnzme vapor and alr can be 
igmted, prodUCIng a flame 81X Inches long. A tube or 
funnel can be used to blow through, but if properly done It is not ncce.ssary. 

Cotton cbopper, J. A. PIerce ... .. ... . .  462,451 l.amps, coverIng for tbe bulbs or globes of elec- Suture mstrument, D. S. McConnaughey .. . .  462,270 Cotton conveyer, pneumati<a J. B Clopton . .. , .. 46'2"ID1 trIC or other. Duval & Nelson .. ..... . .... 462,477 SWagIng and pmntmg, 1llachme for, A. J. 
8gt�l�n�l.n cg�����r';OU�illl��dt����tecoUPhn'g: 462.404 La�E�t�W. ��c:r�����g�g-�!�r����ent. ����e�� 462.574 sWlt�ge�� EiectrIc' swItch: .. ·· ·· ...... ... ....... 462,440 
c ou��� I?e�PJI&gcoJg�I6� coupltng 

•
. . . . •

•
. . • • . . . . . • • •  462,328 La���p:�Il .. ca:bon . �.�lde� f�.� .:I.�ctrI�: .�'.�. 462.66H ��\�� a�� WJlg�g dt�';;I��' V�r�l�a� bie:· ······ ·· 462,46.1 Crane, hydraulic, E. Graves ........... ..... ...... 462.637 Lathe feed mecbamsm, J. FJatber ...... ........... 402,481 Table and foldmg- bed, combined, A.C. Feron ..... 462,430 Cultivator, C. E. Bement .. ... 462.294 IJathe filing rest, E RIvett. .. .. . .. .. 46'2,329 'l'ack setter and hammer, H. J. LeWIS. . . . .. 462,565 CultIvator. lIsted corn, W.li'. HIckman . . . . . ... . . .  462.642 Lathes, Wrist pm turmng attachment for, T. W. 'l'eachlng comblnatIOIls of nmnbers, deVICe for. CultIvator or barrow tootb, C. D. Wlselogel ....... 462,675 BroomeU . .......... .. . .  . . 462,370 E. F. Cowan .. .. . .. .... ... ... 462.R70 CultIvator, walkmg and ridmg, B 1<'. Coulomb ..... 462,5,3 Latbmg, metal, C. B. SIll . .......... .. ....... 462,333 Tell'tbermometer, H. L. Callen dar ..... 402,.171 

8�tt;�gr�g��duE����gEth�;;�e. J. J. Hender� 462.569 ��o�o��f:r���W.kc��m��I� �.����,.� •. �l�rk:.� .:: : ��:�� 1:�til�aiu�:celt�as�o������c�ii��hment "for: 462,50� son........ .. .... ...... ......... 462,641 Lemon squeezer, Erck & Anderson ................. 41;2,429 W. H. Bennett.. ... ...... . ... .. .. . .. 402,520 Cutter. See CIgar tIP cutter. Letter box, E. Card ... . ....................... 462,653 ':rbeatncal lllmnon, J. BuatIer..... . . . . .  4fi2,��-l1 Dental engIne, MIll er & Wells . ......... ..... 4:62,267 Lever power mecbamsm, J. KerWIn ••..... ......... 46'2,400 'l'hIl1 couphng. C. H. Fuller . . ... . ... 46'2.250 Dental engllle band piece. O. Booth ...... ... .. 462.530 I Lifter. See Jar lItter. Tbrasbmg macbme feeder, C. Harrison ...... ... 462,4:14-R;�ta§:�'I�;g�::31��ece, J. O. Keller .............. 462,409 t���r.g �;:·Et;c�����:ht:· ..•••..•.........••..•.... 
462,566 ;y��r:'�r��:b'6�: N �C�w��r�:���. . ::: : � .. ::: .... :��� Do or check, 'V. GIlfillan ... . .  . .. .. ....... .. 462.638 Lock. See Nut lock. 'l1Iretlgbtener. T. J. Jones ...... . .  .... ... 4fl2.a55 Draugbt equalIzer, Flzell & Peck . .. ....... 462.308 LocomotlVe pnglIle, A. J. Huber ..... . ........... . 462.556 Tongs, PIPe, Perrigo & SwIft ........... . . . .. 462,583 Draught equalIzer, H. H. & C. H. Harnden ........ 462,406 Loom IpICker stan operatmg mechalllsm, J. A. Tool holder. G. M. GIthens.... ....... . ... . . .. .. 462,483 Drawer, C. L. Cook .. . .. ........... 462,302 Tucker .. . . .. . ..... . . . . .  462,340 Torch, SIgnal, P. W. Sbepbard ... ....... ... .. 462,500 

Replies to Enquiries. B��!�e �!!I3fo���!c:ir�'r?' & S. Lake .......... ... 462,439 Lu��eJo������tus �or .�.�ndhng a�� .. l��dm�, .. �: 462.312 :}:�:g·fo�B£at:t���. �tB£: W������EhantY...... 462.305 
The follOWIng rephes relate to enqmries recently pub- Rgff: "eeER�rc��t drIll. . . . .. . . . . . . . . . . . . . . .. . .•... 

462,456 M:�:r���Js�t���1i\��a��r ��:bI�:��a;':osel�'y ��:gW ��:�fl!��;Vlte/e�:S.I�S,.�t.�.: .�:.�.���e����:::::: ��:tM lished In SCIENTIFIC AMERICAN, and to the number Drill press, \Y. �J Gang. ' .' ............ 462,009 Metal workIng apparatusH lammated dIe, bam- r:l1ngonometer. R. Brotherhood ..... ....... . 4fJ2,2 .. �4 
therem gIven: DrIllIng apparatus, )-1. C. Bullock . ... ...... 462,392 mer, etc., for electrIC. _ Lemp ................. 462,262 TrOlle-h WIre clamp, C. A. Lleb .. ...... ........... 462.359 

R��n����:C�I��sGDZ���s& Bullock .. . .  :: !�:!5� ��1�r· se�eli�}�;tr�Irl�rent meter. �t���a��e:I::���rt&oR��mel . . ... .......... 462,498 
Referri ng to query No. 3541, a very sim· DrIllmg macbmes, bydraulic feed for, M. C. Bul· MIll, Doloire & lJolay .. .......... .. . ...... 462,372 Turn bUCkles, makmg, MerrIll & Bass .............. 402.4!l1l 

pIe and e1Ter.tual method of cleamng the bones of small lock .. ... ....... .. . .. . .. .. .. .. 462,:)93 MIrrors, prodUCIng colored desIgns, etc., on, L. Udder protector, H. H. Cbase. . . .. . . .  462.H6i 
anImals IS to put them fJear an ant hIll, and In a day B���f�s�r,aE!.f6�<6��d�l· L. �: �ardY:::::::::: .... !��:1�� Mo�l����etitachine, P: O'Connor:'.::::::.:::." '.: :: !��:M� B����\�� �slil�e�' .Freer :: : : ..... : ... : .... : .. ::: 1��:� 
or t'vo the ants will have removed every trace of flesh R;�:nb��b��a�����Iftf���I�\�����::::::· ·:� ... : i3};!ig Mg�k���r���·. ir:A�pJ& Sallee' .:::::::::::::: .:::: ::;�:�� �:���: ��Ja����.u.I�tn�e�o!a.��.�:����::: .. :.... 1���J� find" III even pohsh the bones. Care must be taken 
thut thpy do not remove small part.. I once obtallled 
the bones In the head of a rattlesnake In perfect order 
by these means. 

TO INVENTORS. 
An experIence of forty years, and tbe preparation of more tban one bundred tbousand applICatlOns for patents at home and abroad, enable us to understand tbe laws and practice on botb contments, and to possess unequaled faCIlItIes for procurIng patents everywbere. A synopSIS of the patent laws of the UnIted St.ates and all formgn countrtes may be bad on applIcatIOn, and persons contemplatIng tbe securing of patents, eltber at borne or abroad, are InVIted to wrIte to tbIS office for prIces, WbICb are low, In accordance wltb tbe tImes and our extenSIve faCIlitIes for conductmg the bus mess. Address MUN)/ & CO., office SCIENTIFIC AMERICAN, 361 Broad· way, New York. 

Dye, brown, C. Rudolph ... . . . . . .. 462,414 Mop or brush bolder, llJ. L. Brown .................. 462,619 Valve. loeklllg, G. B Hames . ... ........ 462,639 Easel attachment. G. W. Westerfield, Jr.... . ... 462,420 Motor. See Gas motor. VphlCle seat attachment, B F. Mason.......... 46'2,265 Eaves trougb banger, W. J. Plecker ...... . . ... 462.586 Mower knIves, tool gUide for sbarpenlng, J. E. Vebwle spring, N. A. Newton ... . .. ........... 462.323 ElectrIC current meter. J. W. T. Olan ... .. 4H?,:J04 Harwood . .... . . ........... ... 462,435 VebICle spnng. W. D. Rumsfl . 462,330 
�l��i��� ���:��'G�ffe��� & MCK �e .. : .. : .. ... :: . .  �gJ5\ ������ �;�l���e�it�;'t�::�lsO' 'attachment' fo� 462,55H � ��:�I�S�:�-I�:����f�r,<J. W.yl.�nlel ...

.. 0::::: !�l� ElectrIC fuse cut-out. E. W. RICe, Jr . . 462,452 stnnged. G. W. Van Dusen ............. ....... 462,519 Vendmg apparatus.J. D. Gr:lj .. ......... ...... 462,253 Ele�!t�sli���g��t���tII��� mL!��d �� anl1 appa- 462,263 ��i��I;k:�ot�IK�·d�YI�:. �.�����.'" .: :::::::: .::: !�§:��� �:�rN�fo��bIS:� • .Jt;ri��w�en�!l:�oi:·.·· . . .. 462.320 

����t�l� �!�gt�n:\��pfa������Ird:�jJee!h J Oh���� !3§:m �;:is 19�kcotto�o:e�d�r machme . for' hullIng, M: W: 462,318 I � :�i:l:�6�: �: �¥17y .: ...... ::.:... . :" ... : ::: !��:� 
�l:gi��gl�:gi��� ���i:�:�' iLC���I��d . ....... �§:�i OPt�c��8���;n�;meansfor producing, Roemer& 11,200 �iJ���:fr��sJ�,uIf.1,�tJ�fln�:ddICk: .. :.:: ... ��:�rs ElectrIC motors, controllmg deVICe for, F. O. KlIllball ... .... . . .. ...... .. . . . .... 462,510 Wagon, J. WIgand ....... . .  . ......... 462.288 Blackwell .... . . .... 462,369 Organ, automat1C, G. F. Wells .............. ... 462,460 Wagon brake, automatIC, F. P. WIlber........ .. 462.461 ElectrIC sWitcb, M. Hoopes . .. 4fi2,353 PackIng, steam Jomt, E. L. Perry ....... .. .... .. , 46'2,278 Wagon Jack, P. Petersen . . . .. .  462,327 
�l����:� �!C�up��·:����, o. iI:' Hail : '  . .  : �g:W1 �:�.coSee�,J�li;d7n:t'i.'ri� ................ ...... ..... 462,514 �:���;�:�h�e�·F�S�IWO��l.:.::·:·::: . ':.: lli�:� ElectrIC WIres, cross tree for suspended, J. Levy . 462,564 Paper cuttIng macblneGD. S. Clark.... . ..... 462,469 Wasblng macblne, J. E. WatkIns .. 462,521 Ele��dc����t�ssf��,a��,f��tilb�tIOn, �etb�d of 462,418 �:f{:�o���kl��lin':cilina:.dLex. & ii: 'Schaeffer .: . !�:�� ;:���, ��mg��n����:�t��t���, ���er�:1�t�r: 462,506 Electro magnetic motor geanng. C. E. ChInnock . 462,348 Pavements. machIne for dreSSIng surfaces of. R. combIned. R. P. Barnstead........ 462,292 Electro magnetlC separator,J\.lotfatt& CbICbester, H. Love .... . .. .... . .. . ........ 4f)2,264 Water purlfler. E. DevonshIre .. . .. 4-6'2,537 462,321,462,322 Pen bolder, F. McIntyre. . ..... .. ......... . ... 462,446 Water wbeel, turblne, C. W. Hudson . . 462,256 Elevator. See Electric elevator. Pen bolder cover. W. H.Cook .. .. . ... . 462.625 WeldIng machlue, automatIC electric, Lemp & Elevator, P. H. Brodesser . .  . .  . . ..... ..... . 4G2.23.� Pencil grInder, dIamond grooved, A. O. Tannen- Anderson .. .. 462,261 Elevator, J. Hangoczky .. . . .  .. ... 462,6 .. 8 berg . .... . .. .. ......... 462,600 Wbeel. See Wagon wbeel. Water wbeel. Embrmdermg macblnes, tambour frame for, H. Photographic camera, maga7ane, W. Trueman .. . 462.459 Wbeel, E. J Fisk ................. .. 4112.247 Hocbreutener ........... . . .  462,486 PbotograpblC prlntmg macblne. D C. Hoover .... 4fi2.IH2 WblP socket. H. W. Jones ... ....... ... . .... ... 462,55g Emery grInder, A. Cameron ........... . ... 462,394 Pbotograpblc shutter, F. M. Sj.auldlng . . .. 462"q;�5 Whip socket. H. E. Leeman... .. . ... ... 462.4!'l3 

IND EX OF INVENTIO NS En�1aJ�i£�:aISet��een����motIveenglne. �Pa����rgl�::al6i�\��]). G�b:I��.::::: :.:::: ��:��� ;!��g: ��gt�P:tg�.tio�np�J;;IPeI�g�::.. .. .: :��:ru Eng-mes, 19mtmg dCVICe for gas, S. Lawson ........ 462,492 Pipe bending macblne. J. F. Doyle ... ...... .. 462,538 WIre systems, conductor for tbree, E. H. Jobn-
For whlcb Letter. Patent 01 the 

Exhaust mechamsm, ll'. L. McGahan .. . ......... 4B2,272 PIpe COuPlmgj "\-V. Carey .. .. ... .. ........ 462,621 son ..... . 462,489 
�!E���lO�!a��l�e:b!tC.Tb���e�a·brle:········"···· 462,601 J:t��thit���, A' ir\�hl��t�use::::::::" .. : ... :: .. ��:��1 ���� t:������: �t. ��.���I�N};ier '. :.. . ..... : .... 4M:ffl Fab6�c��:��I�I��� �lttI�� .t�e P��:.o� �:�� ���� 462.358 �l:���: �o� ��s�:n;acb: Jr ... .' ....... : ... :: ��:rsi WO��g C������Is�ai���j:'s���P.�ng b�sb.-�c���� 462.598 Feed trougb, �. B. Georgia . .. . . ... ..... 4n2,�1 Plate, cup, and saucer bolder, J. H. Yund .. . .  462,347 Wool wasblng machIne, L. A. Peckbam . .......... . 462,582 

United State8 were Granted 

November 3, 1891. Feed water beater. A. L. Draper .... . . ..... 4.G2,631 PlaYIng dupbcate WhISt, apparatus for, Pame & Wrencb. See Monkey wrencb. Feed water regulator, F. L. McGaban ......... ... 402,271 Sebrmg . ' "  ..... .......... 462,448 Wrench, S. J. Wevet .................................. 462,421 Fence, R. E. Pomdexter . . .  ... . 4G2,412 Plow attacbment, J. S. Wblteslde .... ..... ... 462,287 
"NO EACH BEARING THAT DATE. Fence macbmes, tension device for WIre, W. Plow, sulky, W. Sobey . ......... ............. .... 462.416 Delam .. .. .. .. ....... ..... 462,303 Plow, sulky, C. E. Tower ....... . ... ........... 462,285 
[See note at end of lIst about copIes of tbese natents.l Fence macbine, WIre, J. C. Downmg....... . .  462,630 Plow. three-wheel, M. Sattley ........ .............. 462,454-Fence tODI. E. ll. Baker ... . . .  .. 462,523 Pneumatic carrIer. G. Miles .. 462.266 Fence mre fastener. F. H. Machen.. ..... .... 462.443 PolIsb rod adlllster. E W. Blsett .. .. .... ... . 462,3tlO 

Addmg macbme, H. H. Rumble .. ... ... J����n�����g�.FM.t::gan . .. ... ��5:� �g;erS:e��ffff.e3�ot��� .. . .. .. . 462,485 
±:i-dciglh;'!,����e8.n1·�����rotary, H. RlCbmaim.: ��:i:l:���' �i,,'t';.;�u'r.,�b;r,d " planter, "combme'<i; 462,476 pre:eta�:a�l';:� p�����. Power press. Sbeet 
AIr sbIp, J. Arbtm .... .. .. ... . ... Hanna & Walker .. .. . .... ... . 462,548 Prmtmg press Ink fountaIn protector, T. D. Album, G. Schwab . ... ... . .. . .  . .. 462, 

I 
FIle, bill, W. A. Gay. . . ... 462,431 Hooper .. .. . .  462,352 Album leaf, G. Scbwab . ....... . . 462,591 FIrearm slgbt, F. W. Dobbel . 462,475 Pnntmg presses, automatIc feeder for, J. H. Bal· Alkrlme carbonate and cblortne. makmg. F. M. FIrearms, magazme for breecb-loadlng. L. F. lard .. ....... . ............ . . . 462.524 �vtp ... . .. ... ... . ..... ... . ....... 462,567 I Bruce ... .. ................ ................. 462,298 ProJectIle, A. Martm........ .. .. . ,. .  462,570 Alummum sulphate to su1pblde, reductlOn of, P. Ii'lre escape, T. Elhson . .. . .  462,244 Propeller and steerer, combmed, W. Mueller .. .. 462,572 A. ��mannel . . . ... . . ..... 462,2Mi I Fireplace hood, J. S. Wallace .. ... . .. 462.520 Protector. See Beam end protector. Pnntlng AnImal trap, G. H. Wells. Jr ... ... 462,.)43 I �'lshlng reel, A. F. & W. Melsselbacb .. . . . .  462,360 press mk fountaIn protector. Udder protec-Auto�rapblC manifolding and registermg ma� ) . •  I ]i'Ishnw: seIne, M. E. Jones ... ... ....... ... .. ... 462,258 tor. cblne, Dick & EastIn.... .. . ... . ... . 46:",Hfi5 Floortng. J. D. Flnley.... ... . .. .. .... 462,480 Puller. See Spoke puler. �wmngt:l�dgw, Wi H. Newton .. .

.
. .. .. 1��'1it I Ji'} oors or wal1s� construction of, P. H Jackson ... 462,437 Pulley: cable, G 8. Dmcan . . . . . . . . . . . . . .......•..... 462,379 anel s n , C· Ldewls ... . .  . ." ... , Fo ldmg table, A. Claypool . . . .  . 462,236 Pulley, wood, J. Murray .... .. ........ ... . 462,363 Ba!'lket. M. S. a we 1.... '" .. .. ... . 462,531 }'orged wbeel and makIng tbe same S. M. Vau- Pulp machIne for fonnmg sheets from Parker 

DESIGNS. 

t����,eJ�\����n�a�'iI�;;\',��fh�. M. S��::l��:.:.::. �l:m Cbampagne !iiBS\ H. '1'. Wllbelm .. .. ........... 2],149 
�':;"d�i,�.HA S�;;'lectiter":' .. : .... . : .. . .. .  �g:� Paper weIght, J. V. 'V. Vandenburgh .... 21,150 Pendant, J. V. W. VrmiPnburgh ... .  21.152 
�:f����wrR�Bl���uma�b��.. .. .:::::.:: �:lt.� Spoon, C. F. Goettbelm .. , .. .. . ...... . 21.14.2 Spoon, H. Mercer.... ... ... .. ......... 21,144 
���'t�n�oP;:;t';ng, c. H. Beeier·: .. ::::.: .. :::: n:m Type, font of prllltmg, E. Pecbey .. .. ........... 21,145 

TRADE MARKS. Battery· d See SecondWarYi'atterh." clam " .... .. . .... ... . ' . . 402,606 &'Cusbman . .. . ..... ..... .. ....... ' ..... ... 462.505 Beam en protector. . enn IS .. . .  . ........ 462,357 �'orglng dIe, wbeel, S. M. Vauclmn ...... 462,605 Pulverlzlll_g or r educing mIH. J. A. Peer.......... 462,277 A1terative compounds, J. W. RankIn .............. 20,316 BearIng and supportIng deVICe, Hooper & Hol- Frame. See QuIltIng frame. Purup, C. CushIng .. ........... .... ...... . , . 462,471 AnrestbetlC, M. W. Cobb .. ... . .. 20,310 
B hrgs;r-°ubC T' i ....... .... .. .. . ...... !��,� FrUIt carrIer, A. Edgar .... ............... . .  462.242 Pump. H J. Dykes . .... .. . ..... ...... .. . 462,666 AntIseptIC for Internal and external use, New eds ea , . . aYCor ... . , FrUIt gatherer, Reno & Wbayne .. ..... .. 462,386 Pump and water elevator, automatlc, A. H. Orleans MedICIne Co . .  . .  .... . ... 20,315 Bell, electrIC alar m, . A. Hale .... . . ... . ,. 462,381 Furnace. See BOller or other furnace . Bryan .. .. .. .... . .... . . .. ... .. 462,651 Beer, AmerIcan Brewing Company . . .... 20,306 Belt fastener, G. P. Keneban ......... : ..... . 4.82,259 Furnace, C. M. Dake . .. . 462,396 Pump, mercurIal air, A. E. Scott . .. . ... . 462,455 Beer. lager, Albany Steam Bottlmg Works ........ 20,305 BeliJ f�sten�rs, process of and dle for makmg, G. 462 260 Furnace, Jobnson & Moran " .. . ... 462.354 Pumps, motor for drlviPIl. C. C. Henderson ........ 4fl2,�),)O Bitters" J. Grossman ....... 20,324 
B •. �,nP- can 

I I "  H ... . , Furnace doorway, H. FInney .. .. ... ... . 462,402 Punch, bank cbeck, S.�. WI1bamson . ............ 4f:i2,2HO BItters, lnument, cougb baJsam, sarsaparIlla, chIl-BIOC� See �I �lgbb oCN' mstlng block. Furniture. boxmg tblmble for packIng, W. H. QUlltIng' frame, W. H. Churcb . . ............... 462.:�951 blUln8, and corn remedy, and bair tonIC, D. F. 
B 
0"[ . see St n er boar . Ivers ...... . . .. . . .. ... .... 462,257 Hall JOInt. lock. P. C. Dockstader ................... 462,399 Colc� Drug and :\lanufacturlng Company ... 20.311 
BOller. t ee b eamt °tl er. J G Gauge. See SaWIng machine gauge. Rm)way cattle gual'd:. .. .F G. Botsford .............. 462,649 I Buttons. Jet, L. Prange.... . ..... ............. . ... 20 30a ol ler a tac men , s eam, . regory ........ ... 462,314 Garment hook, F. E. De  Long . . . 462.472, 462,473 Rmlway coacb. J. P. '.l'll1son . . ... ........ 462.517 Cigars, J B. Brugger.. . .... . . .. 2O:3Im BOller rleaner, J. L. & W. E. Alex-and er . .. . ... . 462,522 Garments in pOSItIOn to be put on, deVICe for RaIlway, condUIt electrlC. A. J. RObertson ......... 462,672 Cocoa. breakfast. H. L. PIerce .... . . .... . 20 319 BOI Fler G 

e�dlnf' automatIC vacuum regulator for, � boldIng, O. Gruendler . .  462,3RO Railway. electriC, E. M. Bentley . ... ....... 462.231 Corsets. E. Scbwemburg ............................. 20·3Q4. 
• T. ow er . ' " ...... 4f,i,2'2-,",1 Garter fastenmg, J. C .  Knowles . , . 462,358 Railway, electrIC, Sbeldon & Murnane .............. 462.595 Cosmetic. B Westervelt . .. ..... . 20:294 BOller or otber furnace. steam. E. De Strens ... 402,<>15 Gas Jitenerator, A. Ki tson . . . .. . .. 462,5fi1 RaIlway frog, N. W. Boyd . '" .......... ......... 402.W7 ('pugh drops or table 18, PrIen & G-ay ... . . 20.:320 Book, A. Abbott B . .... ... ... . ..... . ... 462,226 Gas motor. Nlel & JanlOt .. 46�,447 RaIlway frog, sprmg raIl. N. W. Boyd ............. 462,293 HV<lporated cream, S t Charles Evaporated Cream BOOk bmder� q-. G. urton . .......... . . 462,42fi Gate. See ElectrIC gate. RaIlway gate. RaIlway gate, automatIC. S. G. Burrell ............ 462,300 Company . ..... . ..... ..... .. .. 20,328 BBoOkk' Cbl eck, E. Nlortbb . .. ... .. .... 462.577 Gearing, sprocket and cbam, J. F. & R. F. A. Ratcbet drIll, G. L. Evatt .. .. ................... 462,543 Flour, wbeat, Nortbwestern ConsolIdated Mllhng 00 , e ectlOn tal y s eet, Brown & Sbort 462.650 Helmold .. . ... . .. .. 462,255 Reel. See }'ence WIre reel. Flsblng reel. Company .. .. ... .. .. .20 299 to 20,302 Book rest, J. Brown . . . .... .. " 4f)2.467 Generator. See Gas generator. Steam genera- RegIster. 5ee Cash register. Gold, Sliver, and plated flat and table ware, W. H. Book. stock account. L. A. Warner . . 462,367 tor. Reg1stermg apparatus, T. PInk .. ... .. .... 462,365 Saxton, ,Tr . ...... .. ......... .......... 20.327 BottJes. etc., clOSIng deVICe for sodawater, J. Glass, apparatus for rollmg pl ate orJsbeet, J. W. Regulator. See Feed water regulator. Pmno Gum. chewl ng, F. H. Fie er & Co.. . .  .. . 20,285 

B NadSler B t ... t '" . .. . .... . " 462,576 Bonta ... .... " ." .... 462,528 actIon regulator. Speed regulator. 'l'empera- Half, preparatIOn for cur l ing t he, P. B. Key s . .. 20,286 ox. ee u ter box. Le ter box. Glass, rolhngplate or sbeet, .. T. W. Bonta . .. 462,529 ture regulator. Hosl.ery. F. VIetor & AcbelIs ... . .... ........ ... 20,330 Box board machme, M. Garland 462.545 Glove, I. W. Lamb ..... " . .... 462,563 Hi vetlng attacbment, loop, W. C. Trask .. ...... 462,603 Iron and steel, manufactures of DlamOIld State Box fastener. F. A. Bater ... . . .. ....... 462.,658 Gold and SLIver ores, apparatus for treatIng, A. Rock core drIllI ng apparatus, S. W. Douglass . .. 462.400 Iron Company . . . . . • . . ...... 20,284 
ROX �UlI, 1§va�l& -funert .. .... . . .. 462,541 B. Paul ...... .. ... . .. .. ... 462,326 Rolhng machIne for WIre rods and strIps, T. V. Jewelry, and flat and table ware, gold, sIlver, and 

B�:ie e '�eee�va �gnrb��e support bracket. Gold from refractory, Or other ores. amalgamat� AllIs . .  . .  . .. ..... . .. .... ... 462.388 plated, Curtis & WIlkmson . .  ... .. .. 20.312 
BrICk in�chme,!i Q Ada�s .... . 462.610 Gra��gc���:;:�����in�ic?rjo��tuc'kbani: :':. ::: 19i:�� :g�fi��,��t��rI��� � (jg'Je?: .: ' An��::::::: :::'.: 1��:��� t����e�g:i����n;'PI�X�O� M': N �cg-!e�s . .  ..... �:� BBrtCk or tHe macbmeF, 1. GbOrlCb ('t nl . . . ..... . 462,313 GrInding pan. W. G. Stevenson ...... . ...... 462,336 Rosm, compound of. G. E. Armstrong . ... ..... 462.229 Meats, sugar-cured, Clark & Stuyvesant Grocery romlne compound. lS� edlck & Koecbhng.. 462,544 Guard. See Ratlway cattle guard. Rotary engIne, A. Beard ... .. ................. ... 462.614 Company. ................... .. ... . .. . 20,323 BBrnshl ' evlecstrlC hair'IA. t:5tanton . . . ., �2,599 GUItars, combined brIdge and tall ple(>Q ior, A. H. Rotary engIne. J. Sperry ... . .. ............ 462,282 MedICInal plaster, unguent, or compound, H. N. uck e, . .  Keppe . . . 462.670 Hmes ..... . . .. .. . . .. . .  462,554 Sasb, combmed balance and swlngmg, A. Wem· KeIth.... ............... . . ... 20,291 Buc�te. suspen�er, N ' lu�tzbRig 402,547 Gun carrIages, recoil cbeck for, G. G. Greenougb. 462,484 gaertner . .. .... . .. ..... ...... . ...... W2,f1lY.) Metals. InCluding aluminum, bronze. and mag-

B��y, ��¥:��be;�' . . IllI 
. ��:�+ I Wai.°:��pe8e�· Jio���� lme hanger. Eaves tro�gh 462,512 �::b, ��dgo�?�.'X· !'l��!"::"':"'''''' . . • .  :. !��·�t� �:t�um, v a1uable� Thowless A lUlmnum Syndi- 2H 329 Butter box, W. E. Dow . ....... " . .  4�2,241 I banger. PIpe hanger. SawmIll carrIage ofiset Vorstman & Nledecken. 462;286 Outer garments, J. 8. MossIer & Bro .. . .... : .. : 20:200 �utton, Morton &; Pearce ., ....... ....... . ..... 462,362 Harmonau� R. ESSIg .............. .... ........... 462.307 Sawmg mach me, Clrcuiar, Heauregard & Goodln� 4f"1'2,293 Petroleum refined. Arkell & Douglas . 2O.{{lS Co<ble (l(rIPseB G. 8. Uuncan .. ....... .. . ... . 41>'2,378 Harrow • .  1. T. yerby ............ ..................... 462,346 Sawmg macblne "auge, C. Webner .................. 462,419 Radlators.'steam or bot wllter A. A. Gnlliii/l'ir,in ' Calendar, • ussons .. ... .. , ................... n .. .. . 46:1,621 Harrow, dIsk, C. W!llIlIlII8 . . ....... ... ... . . .... .. n ... 462.289 SClIlper lind grllder, F. G. BoyDton . . . . . "'" ........ 462,618 Compllny .................... : , •.• , ............ 20,200, 20,297 

© 1891 SCIENTIFIC AMERICAN, INC 



Refrigerators, C. H. Leonard . . . . . . . . . . . . . . . . . . . . .. . . .  20,326 
Remedy for diseases of the stomach, etc., internal 

and external, W. B. Enas . . . . . . . . . . . . . . . . . . . . . . . . . 20,313 
Remedy for diseases of the throat, cbest, and 

lungs, M. H. Scureman . . . . . . . . . . . . . . . . . . . . . . . . . . . . 2O,:-l21 
Remedy for nervous diseases, J. Robertson . . . . . . . .  20,318 
Remedy for stomach, l iver, kidney, and other 

troubles, S. W. Rogers . . . . . . . . . . . . . . . . . . . . . . . . . . . .  20,292 
Sponlles, Anclote & Rock Island Sponge Company. 20,307 
Stockings, Lindekes, Warner & Schurmeier . . . . . . . . 20,.314 
Supporters, SiJlsbee Manufacturing Company . . . . . . 20,322 
'1'in and terne plates, Merchant & Co . . . . . . . . . . 20,287, 20,288 
'1'in and terne plates, C. S. Mersick & Co . . . . . . . . . . . . 20,289 
'l'in, teme, and black sheets, plates and tag�ers, 

and Canada sheets and plates, Step ben Thomp-
son & Company . . . . . . . . . . . . . . . . . . . . . . . • . . . . . . . . . . • •  20,293 

rl'ooth pow der, E. C. Boyden . . • • . . . . . . . . . . . . . • • • ••. . . .  20,282 
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Writing tablets and envelopes, W. H. Hasbrouck .. 20.298 

A printed copy of the speciflcation and drawing of 
any r l.tent in the foregoing list, or any patent in print 
issued since 1863, will be furnished from this office for 
25 cents. In ordering please state the name and number 
of the patent desired, and remit t.o Muon & Co., 3b1 
Broadway, New York. 

Canadian patents may now be obtained by the in
ventors for any of the inventions named in the fore-
f���1r!�8Itc�[�J�t
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instructions address Munn & Co., 3tH Broadway, New 
York. Other foreign patents may also be obtained. 

��l)erfi$emenf$. 
Inside Page, each insertion - - 7a cents a line 
Back Page, each insertion - - - - $1.00 a line 

The above are charges per agate line-about eigbt words per line. ffhis notice shows the widtb of the line, 
and is set in agate type. Engravings may head adver
tisements at the same rate per agate Hne, by measure
ment, as the letter press. Advertisements must be received at Publication Office a8 early as 1'hursday morning to appear in the following week's issue. 

U SE ADAMANT WALL PLASTER 
I t  i s  Hard, Uenlle, and AdheMi -"e. Hoes not ChfCk ()T crac/i,. 

It 1 8  lIIlpervious to wind. water, and dIsease germs. It (lries in a few hours. It can be applied in k ind of weather. It IS in genuse. LicClH'Ies grantee! for the rulxing.uslTIl!. and sel l ing. 
Address A D A M ANT M FG.  CO. 

au!} E. (;ellese� �t" 
Syrncusc. N. ¥. 
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Screw Cut
tingAuto
matic Cross 
Feed, etc. 

Catalogue Free 
ofall ou]" 

Ma.chinery. 

THE MODERN ICE YACHT. � BY 
Geo. W. Polk. A new and valuable paper. containing 
fun practfcal directions and speciflcations for the con
strllction of tbe fastest and tJest kinds of Ice Yachts of 
the latest, most approved forms. Illustrated with en
gravings drawn to scale, showing the form, position, 
and arrangeJIY:!ut of all the parts. Contained in SCIEN
TIFIC AM}<:Hli� t!.�. SUPPLEMENT. No. 6:.£4. Price 10 
cents. To be had at this office and of all newsdealers. 

"rlce complete, witb extra cutter 82.00. 
t'ing\e Cutters, without ha.ndle 60 cents each 

Cu tters supplied to lit any make of handle. If you do 
not WiDh to buy complete too], send 6Oc. with name of 
the make of bandle you bave, and we will send cutter to 
lit. ���kafU'Rj}tiT'o&S�O�'b�� tYe�
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THE INDEPENDENT 
No. 251 Broadway, New York. 

The Largest, 

The A b l est, 

The B est, 

Rel igious and Literary 

N"E"W"SPAPER 
IN THE WORLD. 

It is a Newspaper, Magazine and Review an in one. It 
is a religious, a literary, an educational, a story, an art, a 
scientiflc, an agricultural, a flnancial, an insurance, and 
a politica] paper combined. It bas from 32 to 48 quarto 
page::; and 21 departments. 

Its yearly subscription is $3.00. A month's uTrial 
Trip," 30 cents. Single copies 10 cents. 

THE INDEPENDENT, 
NEW YORK. 

$citutific �mtricau. 
'� '\R 

� 

����iiitPIGS , , ,, , , � ' r r �,�,�, c , � , , , . r M , r , " ' ; 
are in tbe par]or" waS a "  catchy " line wben you were small, and while not intended for (' 
literal acceptance, it may express the truth as far as tbe appeara.nce of the parlor is con- f 
cerned, unless a "  Hartman" Wire Mat is at your outer door to arrest the dirt and mud. 

! 
that otherwise lwill be tracked into the house. HART,II A N  IUI<'H. CO •• worl, • •  
Rea,'er Falls, lla. Branches: 102 ()harnbers St., New York ; 508 state :st., Chicago ; ? 
51 ",,,( 53 S. Forsyth St., Atlanta, Ga. Catalogue and testimonials mailed free. Our , 

� Mnt!il have brass tag attached stamped ... Hartman." \ 
I �"'- - l i Jl '� , 

��������/""'-""���""" _'-" -"'. " , -"'., ,- "  ., '_'J / , -..' .  �'...r� " .J �  , . ,_.� ,,- -...,, /,/"-, '-"".-".f'--,,-,.J'.r./,./'o./"V' 

PROPOSALS. 

H A R P E R'S 

OIL WELL SUPPLY CO. 
fl & 92 "'ATEK �TREET. 

P h  tsburgh. l'n . •  

.

. 

Manufacturers of  everything needed for 
. .A.�'X':E1SZ.A.N �:JjJLLS 

for either Gas, Oil, Water, or Mineral , Tests, Boilers, En!lines, Pipe, 
Cordage, ])rill inl! Tools. etc. 
Illustrated ca�alogue, price 

lists and discount sheets - on req uest. 

The moat Suecc@erul Lubricator 
tor Looee Pulleys in ulllle. 

VAN DUZEN'S PATENT 
OSE P U LLEY O I L E R  

Tec"mlnended b y  those who have the past four yeaTS. P:rices Every user of machin
our " Catalogue No. 56/, 

�,.� ... - -�� ,. - this papcr. 
YAN DUZEN Ii TIFT. Cln�lnnatl, Ohio. 

I T H E  N E W  M O D E L " H ALL." I PEHFECT r.l'YPE'VHITEH. 
BEST MA�IFOLDER. 

� Tams to A gents Libfral. 
IJORTAHLE, INEXPENSIVE. 

WRITES ALL LANGUAG ES. 
Send for C'atalo(Jue (llld 

�lU'cim/'tls of lY()r/{ 
Address N. TYPEWRITER CO. 
lill W asbington St., Boston, Mass. 

PERIODICALS T� Scientific American 
HARPER'S MAGAZ I N E, One Year 

HARPER'S WEEKLY, One Year -

HARPER'S BAZAR, One Year -

HARPER'S YOUNG PEOPLE, One Year -

$4.00 
4.00 
4.00 
2.00 

�Po8tage free to all sttbscribers in the 
United States, Canada, and Mexico. 

PUBLICATIONS FOR 1 89 1 .  
Tbe prices of tbe different pub1ications in tbe United 

States, Canada, and Mexico are as follows : 
RATES BY MAIL. 

The ScientifiC American (week]y). one year $3.00 
Tbe Scientiflc American Supplement (weekly), one 

year, - - 5.00 
The Scientiflc American, Spanish Edition (month-

ly), one year, 3.00 
Tbe ScientifiC American Arcbitects and Builders 

Edition (monthly), one year, - - - 2.50 

COMBINED RATES. 

GUM ARABIC AND ITS MODERN 
substitutes. By Dr. S. Rldeal and W. E. You Ie. Notes 
�;'
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tained in SCIENTIFIC AMERICAN SUPPLEMENT, NO. �20 and S'l1 . Price 10 cents eaCh. '1'0 be bad at th,s 
office and trom all newsdealers. 

JENKINS' UPRIGHT ' CUSHIONED 
POWER H A M M E R .  
Users of this hammer sustain us in 

saying tbat it ha� no equal in all good 
working qualities. Perfect cush'ion and 
a pn�fect blow, with pn1ect control. For 
��;�g�l��

s
st; �h�a�I�Ji;';'� A�3:SA. 

Undeveloped Wealth. 
The edge of an mvention crops out of 

the mind of a thinking man who lacks 
the mechanical means of following it up. 
He needs a shop to go to or write to. We 
have a primer to send. 

THE JONES BROTHERS EI�ECTRIC Co. CIN'T 1,00 

T HE PENNA. DIAM OND DRILL & MFG. CO. 
BIRDSBORO, PA • •  Builders of High Class 
Steam Engines, Diamond Drills, Power and Hand 
Cranes, and General Machinery. 

ICE�BOATS - THEIR CONSTRUCTION 
and management. With working drawings� detai�, and 
directions in fu]I. Four engravings. sbowmg mode ot 
construction. Views of the two fastest ice-sailmg boats 
used on the Hudson river in winter. By H. A. Horsfall. 
M.E. Contained in SCIENTIFIC AMEHICAN SOPPLE_ 
:ME NT, 1. 'I'he same number also contains the rules and 
regulat.ions for the formation of ice-boat clubs. the ssi).. 
ing and management of ice-boatS. Price 10 cents. 

LITTLE H E R C UL E S  D R I LL CH UCK 
eccentric rotating, self-gripping jaws, 
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thc more powerful the ]ever
age. All working parts of best 
steel, hardened. fJ.' he most 
powerful. accurate, and dura
ble chuck in the market. 
Oneida Mfg. Chuck Co., 
Oneida. N. Y •• U. �. A.  

2nd � MACHINERY J� 
Th e Scientiflc American and Supplement - $7.00 N. Y. Mach'y Depot, Bridge Store 16. Frankfort St., N. Y. 

The volumes of the WEEKLY and BA� 
ZAR begin with the first numbers for 
January, the volumes of the YOUNG 
PEOPLE with the first n umber for No· 
vember, and the volumes of the MAGA� 
ZINE with the n umbers for June and 
December of each year. 

Booksel lers and Postmasters usually 
receive Su bscri ptions. Su bscriptions sent 
direct to the publishers should be accom· 
panied b y  Post Office Money O rder or 
Draft. When no time is  specified, sub
scriptions will begin with the current 
Number. 

Tbe MAGAZINE is an overflowin� store of good litera
ture and exquisite art-a delightful product)on deserv
ing all the fame and an the material success whicb bave 
been won by it. Tbe WEEKLY is a rarely iBustrated 
chronicle of the year's events. There is no end of p]eas
ure and proflt in its pages. • . . fJ.'he BAZAR i� a repo
sitory of fashion, and a gallery of some of tbe flnest 
engravings of the time. . • . Tbe YOONG PEOPLE is  
at reasul'e-bouse, fascinating to every boy and girl as 
well as to plenty of persons older. A remarkable and 
valuable, an instructive and delightful line of publica
tions, tndeed.-N. Y. Sum. 

A ddress 

HARPER & B ROTH ERS, 
NEW YORK. 

SPECIAL NOTICE ! 
Two handsome pboto-engraved display sheets 
entitled, 
" Recent Improvements in Air Compressors," 
U Recent Improvements i n  Rock DriHs," 
mailed free to any one who will cut out this 
advertisement and mail it to us with bis name 
and address. 

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

The Scientiflc American and Architects and Bui]d-
ers Edition, - - 5.00 

The Scientiflc American, Supplement, and Arcbi
tects and Builders Edition, 

ProportIonate Rat.es for Six Months. 1 

9.00 

'l'his includes postage. which we pay. Remit by postal 
or express money order, or draft to order of 

M UNN & CO., 361 Broadway, New York 

"TilE SINTZ " 
GAS A N D  GASOLI N E  ENGINES 

Stationary and  Mar ine. 
Makes its own supply of gas from 
gasoline, and at less eXp'ense than 
�lm�!�

e
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manufactured or natura] gas. Spe
cial] y adapted for sma]] boats and 
launches and electric I ight work. Cir
cu]ars free. � Mention thi-s paper. 
CLARK S I N TZ ,  M F R ., 

�pringfield, IIhio. -----------------J,[VE D R A U G H T S M E N  
S E N D  FORGATAlOGU E OF BEST DEVI C ES O UT 

c.--'<CCN B.E SAWYER ATHOL MASS • . 

ROPE BRIDGES AND THEIR MILI� 
tary Applications.-DeRcri ption of the Gisclard sy�tem 
of rope bridges for nrmy use. With 4 fl gures. Contained 
in SCIF.NTIFIC AMERICAN 8UPPLEMF,NT, No. 824. 
Price 10 cents. fJ.'o be had at th]s otlice and from all 
newsdealers. 

The Shimer Cutter Heads 4li.OOO SOLD. 
TowOrk Car Siding, �'Iooring 

�ufJl(h�g£ SI,:g;a�� 
Blinds. Cope Heads to 
match. 
Sam') J. Sblmfllr & BOUI, 
Centre St., Milton, Pa. 

Useful Books! 
Manufacturers. Al!rlculturisLs. Chemists. Engineers. Me

chanics, Builders. men of leisure, and profeRsional 
men. of all classes. need good oooks in the line of 
their respective callings. Our post office department 
permits the transmission of books througb the mails 
�;ei�fb���
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ditJerent SUbjects, has recently been published for 
free circulation at the office of this paper. Subject,s 
claSSified with names of author. Persons deSiring 
a copy, have only toask for it, and it will be mailed 
to them. Address, 
MUNN & CO • •  361 IIrondwny. 

Atkinson " Cycle " Gas Engine 
Uses l ess gas per H. P. than 

any other. 
t:lTORY OF THE UNIVERSE�BY DR. n���r"t1',';,

k��:i���Ok;h:\f:;�� revo1u-
Will iam Hugg)'!s. D.C.J�.,. L.L.D. Pr.e�iden t.ml addr.ess it'sr most t'cmunnical and before tbe British ASSOCIatIOn, Cardiff, ]891. A review ,' t t t f ' 
of the newer methods 

.

Of astronomical research which I easu:st 0 S or 0 any gas 
have led to tbe remarkable discoverlPs t.hat have been engme made. 
made .within the !ast tq.lrLy rears. With portrait of Dr. Henry Warden. Mo,nuf'r. . 
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officeand from all newsdealers. 
CLA.Fl.�"S 

WAT E R  W H E E L  
Gives tbe higbest efficiency 

of any wheel in the world. 
Simple and reliable. adapted 
to every variety of service, 
with beads of 20 1"e et and up
ward. W rite for circulars. 
Tht" j" .. ltoll '" utt"r "Theel Co. 
�;J2�5:IC��t;;i'::i�d���nllt��ti:!d 
West Streets. New York. 

---.----.��--�--�--.-

CHUCKS 
Catalogue No. 12, just issued, 
witb over 40 new iHustrations 

The Cushman C1:ucii
n
����

e.H��t{:;�, Conn. 

iii Ch Do ityour.elf. Cir
", �: eap �ulal' press $8. Size 

Pre t- t o r  small newspa· 
per, $44. EveryIn In2" hin"eaSy, printed 

, rules. Send two stamps f.or Catalogue to 
factory. KEL�EY & CO .. Meriden, COUll. 

U. S. INFALLIBLE METAL POLISH, 
In Paste, IJif)uid or IJlowdered forln, 

is superior to any otber PoJish or material now or bere
tofore i n  use. Its cost is less than that of any material 
�����:tu���P����m�f:! J��e,�

o
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or 
GED. W. HOFl!'.MAN, 69 E. Wasb. St.� IndIanapOlis, Ind. 

Drill Presses, Chucks, Dril1s, Dogs, 
and Machinists' and Amateurs' 
OULflt.s. Lathes on trial. Cata ... 
logues mailed on application. 
1 6 5  to 161" Hic;hhmd Ave., 

�lDNEY. OHIO. 

AI R B R U S H  g��I�g
;e"ct�r 

award by 14�nUlklin Institute as 
a legitimate Art '1'001. Invalu_ 
able to crayon and water color par .. 
trait artists and draught.smen. 8aves 
time, gives finest technical etfects. AIR BRUSH M�-G. CO., 67 Nassau St., Rockford, III. 

BARN ES' 
New Friction Disk Drill. 

FO R LIGHT WO RK. 
Has thesIJ Great Advantages! 

The speed can be instantly changed from 0 to 1600 without stopping or shifting belts. Power applied 
can be graduated to drive, with equal sa.fety, the smal1est or largest drms within its range-a won· derful economy in time and great saving in drill 
breakal"e. Send for catalogue. 

W. F. & JNO. BARNES CO., 
1999 Ruby St., Roekford, lll, 
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. AT E N T S ! 
'i ." .. . ,,'. MESSRS. MUNN & CO. in connection with the publication of the SCIENTIFIC AM -ERICA�, continue to examine improvements, and to act as SOlicitors of Patents for Inventors. 

WOOL W ASHER�, In this line of business they ha ve had j01:tl!-fi1'p '/lear,' 
Capacity u p to 200 tons per hour. WARP DYEING ANn SI ZING �ACHlN "�, I ����;::�gon
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PATENT RUBBER COVEltED :,;QUEEZE I prosec'Jtion of Applications for Patents in the United Has produced more bal1ast, road ROL I��, ' States, Canada, and ��oreign Countries. Messrs. Munn metal, and broken more ore than POWER WRINGElt� FOR HO�IERY AND & Co. also at.tend to the preparation of Caveats, Copy-all other Breake s combined. YARN DYEJ NG, ri#l"hts for Books, Labels, Reissues, ASSignments. and Builders of Hi!<h Grade Mining DRYING A N D  VENTILATING FANS, Reports on Infringements .of Pate!'ts. All bUsiness in-MacbinS':�d for Catalogues. WOOL AND COTTON DRYERS, Etc. !;'"e���';?n �
o
e:��:��n�'b?,:'t,;;�:gs.

speclRl care and prompt-
CATES I RON WOR KS, Catalogues free. A pamphlet sent free of charge, on applicatioo con-

50C So. Clillton !o\t •• Chicago C EO. P. CLARK, taining full information about .Patents and howtu pro-
215 Franklin St ... Boston, Mass. Windsor Locks Con n  cur� tbemJ directIOns concermI?g Labels, qopyrights, 
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-: Patents, etc. 
We also send, .f�·ee. oj charge, a Synopsis of Forei,ll11 Patent l.Aws, showmg the cost and m ethod of securing Patents in all the prinCipal countries of the world. 

llfUNN & CO., Solicitors of PatentM, 
Our new General Circular u s.  -A.!' sbowing �ecimens I llliiiiii 

f:r:l�gr
u�8�:t!:. now ready. Send stamp an partleu- I 

361 Broadway. New Yorl,. 
BRANCH OFFICES.-No. 622 and 62( F Street, Pa

clllc Building. aear 7th Street. Washington, D. C, 
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