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salt. It is easier and cheaper to buy it ready coated than to do it yourself. Tbe prepared paper is sensitized by fioating on a nitrate ot sil ver bath. 3. What is the best way to separate sulphuric acid and water, after they have been mixed together, so as to retain all ot the acid' A. Boil off the water. 4. In what way is the metal aluminum got trom clay' A. We refer you to our SUPPLEMENT, No •• 679, liM, 617, 706, and others. 

(2482) O. T. D. w rites: 1. Can yon 
answer this question, what is electricity, just the same ... it asked what is steam P A. It is not known what electricity is. Buman knowledge has not yet gone far enougb to define it with certainty. 2. What is the re ... on storms from the west seem to generally blow harder than trom the east? A. Dry winds Come trom the west. Water is an equalizer of temperature, and the ocean should be expected to act as such an equalizer. At the same time it would take some examination of records to ascertain tbe relative violence ot east and west winds. 

J cituiifie J-tUtri.cJu. 235 
ores by studyiug a mauual, such tor iustance as the one I Anlmlll trap. �. Deuuls ••••••..••••.•.•••. •.•..•. .••• 437,179 Eu"lnes wltb bot gases and steam, working mo-you sell by Walter Lee Brown, of Chicago P A. Prac- ��ri7!t���r}�� �y�;'�oC:I';I:,��f�:;'ilchi;;e. '';;'ii ··.no: Ll7,JOO Etcli��'1< �n�·:���)iir"iilii;,·stoii.;.·oi:iiDi;: j(ri.iij,ii·k 437

.58ti tice is the great teacher for assaying; chemical know- tor •• F. B. Rae........ • . . .•.•... • .............. L�7.66S Mo.er . . . . . . . . . . . .... . . . . .. . . . . . . . . . . . . . . . . . . •.•.••. 487,8Ofi 
ledge is not absolutely essential for the ordinary work. 1-i�:,n��eJ"'�';i� M�01�3obi.·"';;'::::::::: ·:: ·:::.:::::: !�� �;��y:�!:.?�nl'!��ngx!?: .����d.�I��.::::::::::::::::: t�:� In volumetric work considerable manipulative power is Axle box. car. E. Best ......................... ..... 43I.�75 Fare collector. pas'enger. J. Ring . .......... 4;11.622, 487.b2.� 
neede(t !x�e jg:r��a���tc��ar:: f.rC::b.!;.�:.?���.��·::·.�7:�1 t::��::�: � g.asi����.�::::::::: ' : :::: :::.:::::::: : : ::: :��g 

(2494) E. E. writes : Wishing to preserve the color of the red bronze hinges of small wbite metal cases which get discolored (oxidized) by exposure, I would ask you kindly to inform me of any powder or eolutlon answering the purpose. A. Varnish with linseed oil and japan if bronzed; If ot real bronze , apply lacquer. 
(2495) G. A. S. w rites: I have had given me recently the following problem: Given . the chord and rise of au arc. to find the radius. 1 have had also given me the tollowing rule whereby to find the quan· tity deSired, but my man tells me it Is not accurate and practical. To four times the square of the rise add the square ot tbe chord, and divide this sum by eight times the rise; the quotient will be the radius. Is this rule correct P A. The rule is correct. 

Axle. vebicle. J. Tilton .••••••. . • .•••••••••••••••••• 437,26a Feoce maklrllit.macbme, J. E.Flsher ... . ...... . . .. 487.8(4 Bag. See Saddle bag_ Fence post dTlv lng machine. Morden & Ho1Jman •. 437.WO 

g:�f�:�r�·J.fts�ileed·er:::::::::�::::·::::::::::: �:�� ifer��iflgfIe�����.i�.l�.��.��:.����.:.��.�����.�i.��:.�� 4S7.41� 
�:ltnc'f,�;:.st.�: �a��eui� ·:::. ': .. ':_:'::::::::::. :'.:: ::: �:��� �ft�r ... :.e� .. ���!.�I.� •. �'. �' .. �.I�:: ': .. : ...

.... :::: .... . ::. �.��:��� g:�1�g6. ���:I�Y �:.L:. ���l.��� "::.0,:::,"::::::::::::: �:� �:��e��:e�o:e:�n:h*D�k!��e��er for: Ii: "Rudie: :��:�iW Bar. See Car draw bar. (I�ire alarm siJ;tDal box. J. YOUOg . . • • . . . • • • • . . . • . . . •  "j';.6tiS Barber's chair. F'iscber & Rollert .................... 4H7.487 Firearm, repeating. A. Von WebrBtedt . . . . . •.•••• 4:-\7.5401 Barber's cbair, A. J. RoBert . . •. . . . • . ••• . •••••••••••• 4:-f7.456 li'ire escape, S. Barry . . . . • . . • . . . . . . . . . . . . • . . . . . . . • . . . •  437
.

662 Barrels. composition for lining. M. E. Spotrord .... 437,258 }I'ire in elevator shafts. apparatus for preventinJil', Batb tub and wash .t .. nd, W. S. Carpenter ......... ,137,,179 A. McLaughlin ..... . . . ....... ........ . .. .. ...... 497.2 29 Bat.tery. See GalvaniC hattery. FlrepJace. li.. McKenzie . . . . . . . . . . . . . . . . . . . . . . •. . . . .  4;J7,ti15 Bearinll, anti-friction. W. J. Brewer . . . . . . .••...••• 437.561 jt-'ireplace baCktn� and a-rate, J. A. Cornish .... .... 437.57 5 Bed.tead, U.M.Dolluld . ................ ............. 487,:1!4 �'!shway. R Hockin ......................... .. ...... '37.202 Bee swarmer,N. C. Petrie . ................ ......... . 437.,151 Fishilll{ reel. W. Slote .... ............................ 431.62'1 Beer coolers ,  device for preventing' the escape of FishinK reel, C. J. Werner . . . . . . .................. . . •  4.J-",542 cold air from. W. A. Ebrwanntr .. ut ... . ........ 487,58.� � ·Iood and stock gate, P. Waltber ........ .. ....... 4:,7.406 
�:�;�::'b���� ���?*��:Giov�j.·.::. ::::: :: ::::::::: . ���} t:�l:ri'::'/t�bl�' i: 'llie"rTss::::::::: .:-::::.::::::::::: : ftf:� BIt. See Check bit. �-orglng apparatus. electriC, Lander & Simpson ... 487.tiM Blow tester, COin-controlled, O' Brien & Cooper ••• 437,382 Frame. See Ratchel frame. Boller. See Steam holler. Froll switch, V. A. Tyler ..... ............ ..... .. L17,4M Boiler feeder. steam. C. A. I. Babendreier ......... 437,551 Fuel burner. liquid, A. H. Calkins ...... .......... Ll7,0M BoUers. tanks, etc •• btay bar for, C. E. Schafer .•.. 437.458 l1·urnace. See uas retort furnace. Smoke burn-Bolts. machine for simultaneously threadmg a in� furnace. 

(2496) T. J. W. asks (1) the cause of the BoJ' .... U{:��fc��r�cr,;p�W.t�: ·iioiiej:::·:· .. :::·::.::: !M:t�1 �����?e's!e 'hl!a���inii�a;,ii.;: .. sua .. ceiia;i�;,:· · ·  43
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Box. See Axle box. �'ire alarm signal box. Jour- Galvanic battery. E. H. Cro.by . . ...... .. .......... 487J!93 blackening ot the globes ot incandescent lamps. A. No really good theory h ... been advanced. The succes­sive dis!Ociation and new formation or carbonic acid g ... may have somelhing to do with It, it there is any 

oxygen in the globe. 2. Has the minute quantity of oxygen that it is impossible to get out anything to do with it' A. Possibly, yet some lamps contain proba­bly no oxygen whatever. 3. What is a good paste to cement the carbon filament to the platinum wire' A. Use a fine screw or electro soldertnl[, viz., the deposition ot copper about the joint by means ot a hattery. 
(2497) J. S. W. asks whet.her there are 

na1 box Paper box. Galvanic battery. Liebig &; Wlllims.... ...... .... 431.469 Box opener, J. W. Deaton ........................... 437,177 Games. scol'e device for baseball Bnd Similar, W. Bracket. See Sca1Jold bracket. A. Browne ..... . . . . . . ... . .... ...... ................ ,a1.562 Brake. See Air brake. Car brake. Railway ve. Gas burner. incandescent. I .. Henk]e .....•.... .•.. 431,� htcle brake. Wa�on brake. Gaf!, from hydrocarbon Oil, apparatus for produc-Brick kiln. J. T. Cullens . . . . . . . . . ... . . . ..... ........ .  487.571 Ing. J. McKay .. ... . .... ....... .. ........ _. . .... 437.31fi Bridle or baiter attacbment. C. DorlDl< ......... ... 487.181 Gas or oil motor en"ine. N. A. Otto ..... . . .......... �d7.508 Brnsh. blaCk. O. W. Darling ......... ................ 4:;7.1'15 Gas retort furnace. K. M. MItchell . ........ ........ 4.7,611 Brush. steel cleaninl'. E. �'. Sbellaberger .......... 487.6'26 Gate. See End Ilate. �'Iood and stock gate. 
�����:: ���:e��"e�: �. �. ���!]r·Mii: ... ::::::::·::: :�i:rrs GeaJ��:. ��r ���J��u.���. �?t.l��. �o:a������?�:l�{i\�: 487,418 BuildinjiC front, 8. Ir. Mesker ........... ............ 437,671 Generator. See Electric �enerRtor. Buildin" purposes, timber seat and tie for. H. A. Glove fastener. M. O. Shipman ... . .................. 4S7.2M Goetz ......... ... .................................. 4B7.ftl2 Glove fastening. W. l! .... Fo�ter . . . . . . . ........•..• . . .  437.2U6 Bullet, W. M. Tbomas ................................ 4:"17.262 Governor, steam eniline. J. '1'. CaEe ......... ........ 487.641 Burial cl18ket lid. C. R. Herrick .................. ... 437,4\12 Grain drill. Acker &; Kirkpatrick .................... L'!i.S73 Burner. See Ifuel burner. Gas burner. Vapor Grainin�. appartus for. D. Johnson ................. 437.4.17 

(2483) C. E. A. asks how to make rubber stamps. A. Rubber stamps are made from rubber un' vulcanized. but mixed with the vulcanizing material. The letters, etc., are set up in metal and a mould in pll18ter of Paris is taken from tbem. Tbis is brushed over with ground talc. The sheet at prepared rubber is placed on it and pressed down i n  a small screw press. Tbe whole is then exposed to heat in a vul­canizer. For general manipulation of India rubber we refer you to our SUPPLEMENT, Nos. 249, 251, and 
252. Even wbat is known as" pure gum," a kind of vulcanized rubber, may be made to work as above described witbout any addition of vulcanizing material. 
2. What is the plOcess of zinc etching. and is there any publication on the@ubject P A. Tbere are many of onr SUPPLEMENTS that treat of photo·zincography. Nos. 438, 584, 587. 656. etc. Plain etchmg may be done with sulpburic acid. any valves used'in a calcium light burner. A. Not in mixed gas burners; sometimes there are cocks on blow­

(2484) A. H. H. asks: 1. Where can I through burners. 
But������e stri�. J. K. Ross ................ ........ 431.4/17 8�f��i�����)�n�: J'����row·ti:::::::::::· : ·.::.::: ��:�ro Button or stud. F. E. Wilhams ........ ....... ... . .. 431.27.> Guard. See Ilu.t ICnard. Calipers. pencil bolder for. A. I •. Scbollhorn ....... 407.2W Gun. tree<h·lo.dinll. L. Conroy ...... ............. 487514 Camera. See Photograpll�3 camera. iJun. breech-loadinJl. G. Perrna .... ................ 437,366 Can handle, Heisey &. Oliver ........................ 437.199 Gun. spnmz air. H. C. Hart ............... ........... 437,491 Cans. pourinll nozzle cap for. E. Norton . ........... 4;-")7,233 Randle. See Can band Ie. get a book on photo electrotyping P A. We have pub· l ished a great many SUPPLEMENTS on this and related subjects, and reter you to onr index tor their titles. 2. Is there any good printer's ink eraser that will take print off paper � A. No.3. Is Edison incandescent light suitable for photo-printmg? If so, what candle power is required P A. No. Use Edison arc light on incan­descent circuit with re.istance lamps. Voltage must be reduced from 120 to 60. 4. Can you tell me what to put with nitrate of silver to make the prints black and Imitate black print 1 A. Tone tbe prints with the borax and gold toning bath. See SCIENTIFIC AMERI' 

CAN, April 3. 1889. page 225. 
(2485) G. S. E. asks: 1. In speaking of alloys as  so many parts, do you mean parts by weight P A. Yes. 2. Will alloys sland violent treatment, such 

as violent churuing, pumping, compression, etc., while in the liquid state, without breaking up into their con­stituent parts� A. Yes. 3. About what per cent ot the current is used by the meters to measure the current ftowinll: from the dynnmoP A. It varies with different instruments, but is very small. 4. Will magnetic lines cross one another at rigbt angles in a mass of soft iron P 
A. No.5. Will they in a m ... s ot steel, e. g., if the poles ot a permanent horseshoe magnet were to be placed at the center on each sid,� ot a straight permanent magnet, would magnetic lines cross the center ot the straight magnet � A. No. 

(2486) E. B. asks: 1. How many grains of carbonate of soda and how many ot caustic soda will it take to soften one gallon of water ot 15° hard· ness (carbonate ot lime 15 I:rs.)' A. If the lime is present as bicarbonate, add 12 grains caustIc soda. If Common caustic soda is uoed, add about 20 grains to allow for impurity. If the lime i. present as hydrate, add 15 grains of dry carbonate of soda. This cau be made by drying washing soda at a strong beat (sbort of red) or llRe 25 grains baking soda. The last is best. 2. Also is thcre any precipitate P A. Yes. Decant or filter, or pay no attention to the precipitate. 
(2487) J. T. F. asks : What are the colors used in making solid black photogravure ink' A. Tbe best lampblack is tbe basis of black printing inks. We can supply you with nooks containing formulre, for printing inks, but successful inks are in the nature of trade secrets, and their composition is not discloeed. 
(2488) F. L. W. asks (1) how to make a 

good leatber cement, such as is used by cobblers on in­visible patches. A. It is a solution of gutta percba in bisulphide ot carbon. 2. Will oiliness of the leather affect tbe adbcsion P A. The leather has its surtace cut or buffed off, so ... to bring clean leather surfaces to' gether. 
(248£') C. B. asks: How can lantern elides, made on Carbutt's gelati no albumen plates. be colored? A. See SCIENTIFIC AMERICAN SUPPLEMENT, No. 423, and Hepworth's" Book of the Lantern," price 

$2.75. Aniline dyes sligbtly diluted, put on with a camel's hair brush, are largely used. 
(2490) A. G. T. writes: I have an elec­tric bell, and have been trsing different things with it, bnd have found that the electricity after having gone tbrough tbe magnets makes a brighter spark than it does before it goes through them, when connected and rubbed on iron (that is. the wire); could you inform me why that is? A. Tbis IS due to induction. The coil of tbe bell magnet with its iron cores acts as a .. spark coil," and increases the potential or sparking power ot the current. 
(2491) G. L. S. asks: How can a meer­scbaum pipe be colcred rapidly' A. There is a process used by the makers to do this. but it is a secret. The only satisfactory way is to smoke t.he pipe and prodnce the color naturally. Queries No. 2364 and 2474 may he referred to In this connection. 
(2492) A. S. B. asks for a recipe for fix­

Ing drawings made wit)1 carbon pencils, that the draw­ings will not rub out or he spoiled if touched. A. Im­me .... the drawing in skimmed milk. A special fixative 
18 BOld for the purpose by dealers in art materials. 

(2493) S. M. H.-asks: Will a man of or­dinary Intellil!ence. bnt without a knowledge ot chem­
ittn'. he able to learn the art ot assaying goldanlldllver 

{2499) G. M. D. asks how to make the Cans, ponrlng nozzle for sheet metal, E. N0rJ�f:h. 417.282 
Ha�� .... .ler.Be�iP�ifii��"er. hanger. Picture wire 

mixture which is put on the edge ot pad80f paper to g:���':ikse�IW.Uif.Ck�';�����.:.::::.:::.: :::.: ::: .. :: !��:�� Hat tray. A. �'. Camm.nn ......... .. ................ 431,286 keep the sheets together? A. For fifty parts dry g)ue Car. combinatIon freight, Campbell & Douse ...... 43';. 3.,2 
HH&���.s8t��i���.��� .. l.������� .��.����. ���'.�: 437.46l take nine parts glycerine; dissolve In water, first soak- Car conpllml. Dietz & lIaaf .... ....... .............. '37.582 Hay gatherer • • pole for. J. G • .Archer .............. "�7,'7 1 ing the glue alone; color to suit with cochineal. :.;:� �g��ll��: ii;;i.I�r):F�iiLr:::::. :::::::::::::::::: :g:!� U:� ��:::: y:�: r.;;�� o�:::::::::::::::::::::: .:::�:: �:� 

(2499) E. R. asks (1) a receipt for some- 8:� �g�gll��: �i.r�t:��r��� ·Gui.iitier�ei::::.:::::: i�UM ll::rl�f.:�t'i��a�u:Ch�����.�':,li�yJ� ��Illl��
.
::::: m:t: thing to kill fieas on a cat or dO!( without injuring the 18:����lh"a�.a:�l\":,:;��\�: llc�·ug:�.i�:.: :.::.::: !it�� ll����a'::�:1�*'�]�''IiJ��.\��rtli�:.�.���.nz�e :::::::: �i:� animal. A. Use buhach or weak mercurial ointment. Car. electric street. I •. H. Leber ................. ... �i7.210 Holder. See Carboy holder. Cu1J bolder. Pen Essence of pennyroyal will drive them oJI. 2. Tbe 8:�·:r';,�e'lTr�:d::i����1��iric:T:·;CEdi.oii:::::: tlT:�� ��Ii�er bon��� hW�:fibo:r�i1'h��d��� ����� address or a technologIcal schOOl. �ot north or .Balti- g��·s�:l�'h��h�er.·�:r':{�:.;·&Hoilister::::::::.::: !l�:� HOI��':t���fe�O��[cle .. manufactnre of, W. W. more. A. The Johns Hopkins Umversity, BaltImore, Car stall partition. stock. B. C. Hicks .. ........... 487,5H7 Lee .. . ... ........................ .. .............. 437.211 Md.; the University ot Virginia, Charlottesville, Va. g:�·:����.wB.;a�b���!i .. H·aiC::::::·:::::::.:::::::: :�:� HO��ee ���k�ety book. Snap hoo� Wbim .. 

(2500) E. S. MeG. asks for a receipt for 8:�gg���3e��'i�r���O�·i; ... �����era�. ::::::: :: ��+�� �gg�.an8�:rpru�s :Oo�:bbey ........................ 487. 21' 
sticking glass together so that it will hold water. A. Carburetor. D. D. Ranney ... ... ..... . ............... 43j.�5j Hoop driving machine. S. L. Wiegand .............. 487.409 Use Canada balsam or dammar varnish. g:��I:'f.::;��n;J�r.e�o�e���r.le�:::::::::::::: t��:�� Ug:: g�����o�j,Nn���J."t: ... se�ali:::::::::::::::: !��l: 

(2501) J. A. asks: Is there a l iquid car�\:�: SeeIJasb and parcel carrier. Paint car- Hot air en�ine. S. Vi vian .... ............. .......... '87,020 

hi h i d n G '�7 1� HH� brdslee. nmdebtaanlldl· cf.oCr .• �'.' M" allrlaiSr·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·.·. ·. · .. ". �:rr.� .• �� w c w II dissolve sulphur and keep It in solution after Cart. roa ,�. arren ............ ..... ................ . .. 0" u. . ." � . 

water is added' A_ No. unless a solution ot an alkali g:�t ��:�: '{v�·:uc�r'�r.:::::::::::::::::::::::::: :::.: 1��:U.� }��f.!:'���· �e/C,��r:;:�fc8Lor:' ............ ....... 43 7
.4ti5 which combines with the sulphur be considered such a 8:�����·s�:ft�!n�;.�h�e ���nJ!'eaiil.;�:·W: 'MaBon: lW:� ���I��t�6·iu<fio�· .f.h'1:li·wclrtC.: : . . :: : .. ::: ::::: :':.:: t�+:� liquid. . C ... e. See Needle case. P"cklnll case. l •. k, W. G. i<'uertb .. .. . ...... ............... ..... 437,588 

(2502) G. M. asks: How can porcelain g::� �n"J\J:.'fo"re:.,,�r;!���re ... �H�hE�r��·r .. ti;.ii:::::.:: !�+:rlT ����!at��et��ii���8ct�litdorf ...................... 4;17.632 
be cemented to wood' A. Sealing wax might answer, or Casb indicators, key arre.ter for, F. J. Patterson .. 4-'7.�:16 Jail bUCket. n. Mcllonald ............................ L�7.61' 
Davy's cement, made by melting together equal parts ot g::�, f�..::,·I:;.I:::'R'::'b�n·e:8:j;: wi';�iLDd··::::::.::::: i�:� �����er�e�I��f ���Jf;, iOI��:I'Veiiicie 'toi, joiiit." 4;1

1
,317 pitch and gutta percba, migbt be better. The following C ... �II�.���reo�:.���:.��.��i.�� f ��: �:.1I:. ��.�� 4;17,31' k��IT'e� �?;: �u!kO�f���V: ·C:·Diiesilacii:::.:::::: t�� diamond cement migbt J:e tried: Sotten eight parts Cbalr. See Barber's cbair. Revolving chair. Key. See 'relegraph key. islng)ass in a very little water, add 1 part spirit of wine. 8�:�k �i.�����]c·ox·.·.:·.·.:·.�::::::::::·.::::·.::::·.:·.·.'.: t��:�)� ��ne. ��:r�c8�C���· .......... . ..................... '-'37.325 Dissolve in 3 parts spirit ot wine1 part gum ammonia- 8����: �����I�:;.��tl�:.B:.��.�.�:::::::::::::: : �U�� t:�.r:r ':!n"d rru�k�i�:��tJniire:·ii:c:8Cii.nidi.:: �:� cum and 1 part galbanum. Mix. Apply hot. Cburn. W. Walter ............................ ....... 437.5:17 Ladder balcony. A. S. Cuff ............ .......... ..... ",1,:-138 

(2503) D. N. asks: 1. Give a short Cbute. COin, G. A. Ellis .............................. 4:17 .581; Ladder. extension, J. J. Flynn ................... ... �>7.396 
simple method tor finding the area ot circle. A. One­quarter or the diameter multiplied into the circum­terence gives the area. The circumterence is found by multiplying the diameter by 3.1416. 2. A recipe for a good liquid shoe polish not injurious to leather. A. The following is said to be a good tormnla tor liquid shoe blackinlr. Boil 1 part ot extract of logwood, 30 ot gall nuts coarsely powdered. with 25 of their combined weight of strong vinegar. Filter, add 8 parts of green vitriol. Allow it to settle tor twenty-tour hours; stir in 8 parte of gum, 100 of sugar, and 80 ot sirup. Strain and add 50 parts ot spirits ot wine, 40 ot shellac solution. and 40 of pulverized indigo.-7WhM-Chemi. 
cal Receipt Book. 

(2504) Bristol asks : 1. How to make a 
good imitation or substitute for horn. .A. Try a solu­tion of glue mixed with one·tenth its weight of bi­chromate ot potasb, boiled down in the dark, and ex_ posed to the sun. 2. How to dissolve aluminum palmi­tate. A. It dissolves slowly in benzine, kerosene. turpentine, etc. Heating tacllItates soltltion, but a re­
turn condenser must be uSt'd A 10 per cent solution in turpentiDe is quite thick. 

TO INVENTORS. 
An experience of forty years, and the preparation of more than one hnndred thousand applications for pa­tents at home and abroad, enable ns to nnderstand the laws and practice on both continents, and to possess un­equaled facilities for prOCuring patents everywbere. A synopsiS of the patent laws of the United States and all foreign countries may be had on applicatiOn, and persons contemplating the secnring of patents, either at home or abroad, are Invited to wdte to this omce for prices, which are low. In accordance with the times and our ex­tensive facilities lor conducting the bnslness. Address MUNN & CO .. omce BCIENTIIl'lC AMERmAN,361 Broad­way, New York. 

Cigarette feeding device. F. S. Kinney .... ......... 437.2118 Ladder. foldinl'. J. A. Dalumi.. ..................... 497.174 CII/arette macblne. �'. S. Kinney ........ ... .... . 4.7.207 I.amp.arc. J .  A. Mosber ....... ..................... 4:;1.502 Circuit system, artiOeis) tlrouod and (,oompound Land roller, O. K1 nt ... ................. ........... .. 4,37.flO6 metallic. C. E. Mc Cluer .... ' ..................... L�7.31l Lantern. S. B. �-ield . ................................. 4�7.587 Cistern. C. S. Jobn.on .. ........ ................. ... �>7.001 Latch, A. H. Gleason .... .... ...... . . . ...... . ...... 437,500 Clamp. Nacke & Brinkmann . .... .................... 4S7,4Ga Lathe for turmOil eccentric or polygona l forms. Cleaner. See Comb cleaner. W. H. I.enhart ........... ................ ....... "'7.a89 Clevis .nd pin. W.I. Wooster . ...................... L17.88� Lathe. turret head. n. Drysdale ...... ........ ...... 487.2112 Cloak, J. Davalllon .................................... 4:17 •. 177 Lawn sprinkler. portable centrifuJrsl, R. Addison. 437,:,22 Clothes drier, l4':. F. Rouse ................ ... ....... 4:l7.247 Leatherdreasinjl machine. T. P. ('oombs . . .. .. .... 437.(Sa Collar. horse. W. A. Bennett . . , ................ .... 437.278 Letter. electrIC illuminated, J. A. Mcl£ntee ........ 4:ii,226 Collar8. metal shield for borse, \V. E. Tbomas . ... 437.261 Leiter. stamped. Illlilo &; � ord. Jr . . .. .. .. .. .. '" 487.SJ4 Column, plate metal. Hesker &:l:£dwu.rd8 ... 43'i�669, 4:{7,670 IJicorice root. etc., to . powder. reducinll. S. B. Comb cleaner, E. R. Pettit ....... ................... 437,238 BickerHon . . . . . . . . . . . ... '" ...................... 43'i,24t CombinntlOn Jock, J. H. & H. Morris..... . .... • ... 437.658 JJlfrer. See Dress lifter. Transom lifter. Compasses. draughtsman's. D. S. Williams ........ 431.411 I.lftlng jaCk. B. Duez .... . . ... . . ................... j�7.182 Conductors, �upport and insulator for suspended, J�ift.inll jack. L. S. Stringham ........................ 4ii7.350 C.J. Van nepoele .......... . . . .................... "17.508 Li. htn in II arrest er. H. M.I(alb"cn ............. .. 43 7.:l68 Conduit for undertlround wires, T. M. Morton .... 43.,445 [siilbtninjl prot.ector for oil tanks, H. W. Spau� ... 4:37.526 Conveyer. endless. J. H. Otten ....... .............. 437.506 Lime kiln. W. Jones . .. . .... ..... .... ..... ..... . ...... ,a1.'94 Cooker. cupola, n. H. Talbot ...... ........... ....... L�7.(i85 Liquids. testing. T. Clement ................ ........ 431.856 Copper. manufacturing. H. £I. Vivian .......... ... 487.260 Lock. See Bicycle brake lock. Combination Copyinll .beet. H. W. Brown (r)............ ....... 11.113 lock. Nut lock. 
8grro�b;I:�rnngd,!:���r�e.c���:;s:�h�: �:.�e�.�::: �U� �ob���:'iJ .. ��S'rbl�y EJ·. �'. �b�.p�e��::: .. :::.:::::: t��� Cotton Jlins. belt tuzhtener for, W. S. Reeder..... 4;)7,241 Loom shedding mechanism, L A. A umann at aI •• 437,4i2 CoUpIiDJiit. See Car coup]ma-. Hose cQnplioa-. Loom shedding mechanism, Hattersley & Hill. 1I0se or pipe couplinll. Tbill coupling. 48';.100.487.196 ('rank pin!l. device for testing. McDu:lI' & Mrazek .. 4:-17.225 IIOom shuttle drivinJl machanism, C. A. T. .. oud .... 437,215 Crate, C. P. Ward ............... ,. ............ ...... 437.5:!8 J. .. ubricator. See Axle lubncator. Elevator lubrl. CrnzinJl aDd chamfertTl,ll machine. W. P. Walt.er .. 437.467 CH.tor. Cu1J bolder. W. E. BIsbop ............ . ....... .... .... L"l7.:>26 Ma",net winding machine. J. J. Wood .............. L'I7.387 Cultivator. J. C. Messerot a/ .... . . . ................. 481.a()!l Mea.nring "aul/e. AnI/eli & Picard .................. 487.549 Cultivator or barrow. Peterson & Raaen ........... 4;{7.45C) Meat tenderer. H:. J Sevel'ance .. , ......... .......... 4ii7.fi17 Curtain fixture. window. H. J.lles ......... . ••. . . .  4.17.4;-{6 Medicine. remedy for asthma, iselin & Callahan .• 4.17.OOY CurtalD ring. J. Berbecker ..... ... ................... 437.279 Metal. producing sheets direct from molten. C. M. Cutter. See Rotary cutter. Pielsticker ................ ..... ....... ........... 4.37,509 nandellon dlliCger and puller, W. H. Voge]. .... . . .  437.466 Metal working machine. combined, W. G. Bud-Decorated removable films. preparinfil surfaces ]on� . . ... . . .. .... . ... .... ...................... .. 437,284 for the formation of, C. T. Kemmer ... . .. ...... 43'i.305 Metallic crOSB tie, M. }4 .... Bonzano . . ....... . .......... 437..476 Decorative ware and makin� the same, C. I. Good.. Metallic surfaces. tlnishin�t D. Wheeler ............ 437,468 ale ............................................. .... 487.431 Meter. Bee ��Iectric meter. Dental engine. te. Tbompf'lOn .. ...... . . .... . . .... ... 487,:U9 Milt. See Saw mill. DeSK and writing macbine table. Brown & Wol- Mordant. E. O. �'ankhauser .......................... 487.200 

Die?nl:� Screw' cuiti�' die:'" ..................... �7t47 7 M o���, .. ��.t.���.t�� .. ��.� •. :?: . . ���t�?����.'. �: .. �: 4.'i7,6!l2 Dillger. Bee ilandellon digger. Potato dig g er. Neckscarf. G. L. Dale............................... 4�1.li79 Door. O. Jobnson .................... ................ 4-a7,438 Necktie fastener. Cummtngs & Greenwald ......... 437.57 8 Door check. �'. �'. Blandin . . ........... . . ..... .. .... �17.!iiJ9 Needle ca.e. R. L. Wilburn.... .. ................ 437.54.1 Door check and clotier. combined. R. Adams ..••.. 4.17.547 Nt'wspaper vendtnll machine, G. A. Welch . . . • . . . .  487.407 Drawer tltt.inllS, furnlt.ure. G. A. Blddell .... ...... 4:l7.556 Nut lock. 1. L. Blakeslee ......... .. .................. 437.:12'1 Dress lifter. N. Doul/las .............................. 437.a51 Oil retlnln", apparatus, Dorn & CRrey ............... 487.421 Drier. See Clotbes drier. Oil reUning apparatus. E. Noppe!.. ..... ........... 437.6.19 Ilrlil. Bee Oraln drill. KOCk drill. Ordnance. gas cylinder for elevating heavy. J. J. Drills. manufacture of twist. Fenner & Taft ....... 4�7.187 E. H. Payne........... . ...... .. ............. '->"7.237 Dust gua!'d. Twyman & Bird . . ..... .. , .... ....... 4a7.3iO Ora-Rns. mechanism for testiDJl reed, C. O. llil1-Dyein� Kkeins. appar!ttus for, C. Corron ........... 48i.17:-l strom. ........... .. . . .......................... 487.201 Ear mum .. F. P. Kaloer .............................. 437.602 Package tie. W. H. Anderoon ............... ........ 43.,548 Ell!! tester, J. L. Ritter ................... ............ L'I7.245 Packmg case, woven wire and Slat, M. A. Hamll-
��:�t�l��iat!i�,t. . .r..��h���:;r:::.::::::::·::::::::::: �:� ton .. . . .. . ..... . . . .......... . . . ... . ... . . . .. . . .... ... 437.51» 

INDEX OF INVENTIONS ElectriC conductor. E. Clark.......... ...... .. ... 431,[,&l �:��O;;:-I�ry��' I��������'\v�6.AS��: .�: :'I.r�u��.: 1�gia Electric currents, dtRll"ibutlOD and retiCulation of, Paper bags. mecbanism for makinJil' striped. Dean Wilkin .. & .\Iuller ........ .. . .. .................. 437.27 2 &; Robie .... . .................................. .... 4.�7.1:6 
For which LeUer. Palenl o' tbe 

VnICed Slale. were Granted 

September 30, 1890. 
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ElectriC generator, W. M. Mordey .. ............... 487.501 paraffine to. W. B. Howe . .......... ......... ... ">7.�« Electric band sW]tch, J. W. Bat.tershall ............ 437.852 I Pasting machine. \I. F. Wilson . .................... L'7.54.5 ElectriC lighting systems, SWItch board for, R. �-. Pen holder. C. Hollwede . ... . . . ............ . .. . ..... 487.361 Sawyer............................ . . . . . ....•. . . .  437.516 Pen. rno.rkinK". R. I •• McCready ...... .............. 487.312 
�t���� �:::�;: 1l.n�e�'. �:.l.l.�����.����::: .. ::: ��:� �:�:�:���rg��frm�·�l: :�i:e��: A: Otto':::.::::: m:� Electric motor gearing, J. J. SprallUe . ... ........... 4�7.?69 PbonOllrRlIl blank. T. A. Edison . ... .  ' ............. 437.4211 

A.ND EA.CH BEA.KING THA.'r DA.TE. �l���l:1 ��Iti������: 'iL:'!�.��:.� .. � .. ���.:::::: :�+:g�� ����g:�:::'h?!!.n��.��:.:��:.: •. �:.�£i:.m:·W.·.424, !�:� Electrical switch, Stanley & Cotter ............. 4:17.667 Phonol<rarh recorder. T. A. I!ldlson .. .. .. . ........ 4.17.425 

(Bee note at end of list abont copies of these patents.] Electrotype plat.e bending macblne. J. J. Clause .. 4:1;,420 Photographic camera. A. E. Colgate . ... ........... 4.r..290 Elevator. See Water elevator. Pboto�raphtc developlnJl apparatus. C. Spiro ... ... 431,631 ElevRtor lubricator, J. M. Arnold ............ . .. . ... 437.:1.,1 PbotollrHphlc plate holder. without a darkroom, 
Agricultural machinery. frame for. C. M. Carna- �:����fn�a����:',!�c;:;.,�i. W��.nf1awkinii::::.::: ti�{� Pho'rri';�':pth�� �����;,�.�iif.' LewiS �: �::::: �:: .:::: �lm ban .. . .  .... ... ....... ...... ......... ... 43'1.'192 Embruider, stand. E. Przewdzlnk .................. 481.240 Photograpbing wltbout a darkroom, C. Spiro ...... 487.b'29 Adjustable joint for display 1rames, C. W. Hnnt- End "ate, S. A. BartIAtt ....................... ...... 4a7.4th Picture hanger, W. Wolfe ............... ........... �17.546 Inl/fon.. ...... .. . .......... ..................... 4.Q7.t.IiO End gate, l. Baughman .............................. {:l7.'a Picture wire banl/er, .djnstable�:l. R. Wrigbt .... . 480.470 Air brake. I •. Guillemet ................ ............. LI1.SOU 

I 
End Ilate rod. n. Coyle........ . .................... 437,� Pine needle tiber, makinI'. J. B. l<. Berry .......... 481,655 Air br&l!:e. O. B. M"rtin ....................... ..... L"il.218 II:nglne. Bee Dental engine. Gas or oil motor en- PI pe. See Jeweler's blowpipe. Air g ovemQr or brake. F. Briggs .......... .......... 43T,280 "Ine. Hot air engine. Petroleum or oil motor Pipe banger, R. K. Cooke, Jr . . .................. 487.482 

Alatm. See Electrlo alarm. 0Ui11le. SteAm elljllne. 1'Itman oonnection, C. A. Bauer ................. . 4iJ7.2'1'6 
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PlattiTlJZ' appnratus. C. l.Jebmann . . .. . . . . . . . . . . .. . . . . . 43"1.212 
Planer be&d. m achine. J. Bopp . . . . . . . . . . . . . . . . .. . . . .  4:17.329 
Planter attacnruent. J .  E. HedJles . . . . . .. . •.•.••••• 437.fM.i 
Planter. autom�tlc corn. Richey & I:I�08t . . . . • • • • . •  437.2 ... '1 
Planter. check row corn, M. W. Hart . • • • . .. . . . . .•.• .ti7.3S8 
Planter. check row corn. C. W. May . . . . . . . . . . . . . . . .  4.37.220 
Planter, cbeck row corn, N. O. Starks . . . . . . . .• • . • • •  4.i7.633 
Planter • • eed. W. G. Burcbfield . . . . . . . . . . . . . . . . . . . .  4.37,56:1 
PlantinJl. check wire for hand, A. & K. Prebster .• 437.239 
Plate holder. W. H. Lewl . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437.656 
Plow. J. A. Martin . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . .. . . . 437.217 
Plow, Hulky, W. Sobev . . . . . . . . . . . . . . . . . . . . . . . . . . •  u • • •  437,666 
Plows. plant fender for, R. Jones . . . ............••• 4;17.651 
Plug for testinll pipes, expansible, W. S. Clark ••.• 487,289 
Pot. See fl'lower pot. 
Potato divller . . J. Uohm . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437.59:1 
Potato dillller. F. M. Thorn . . . . . . . . . . . . . . . . . . . . . . . . .  437,628 
Preflervin� fruit, etc., E. F. Ayres . . . . . . . . . . . . . . . . . . 437,a23 
Press. See Bali ni{ press. Hay press. Printing 

press. 
Prlntinll pre ••• E. �'. Ed"ecomh . . . . . . . . . . . . . . . . . . . .  437.184 
Protectur. See Lhzhtning protector. 
Pulley. split. Sibley & Ware . . . . . . . . . . . . . . . . . . .... . . .  437,520 
Pump. C. Von J.ude . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437.2'6 
Pump� means for lubricating j;tas, J. Ryan . . . . . . . .  487,341 
Purchasing sheet. T. P. Stuard . . . . . . . . . . . . . . . .. . . . . 437,:168 
QuiltinM: machine, H. Lefeber . . . . . . . . . . . . . . . . . . . . . . 437.439 
llaUway. elevated, H. L. Norcrofls . . . . . . . . . . . . . . . . .  437,zao 
Railway joint., chair Rnd fi.h plate for. Chapin & 

Kinll . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  437.2R8 
Railway rail holder, lonllitud1nal. F. R Johnson . .  4.'i7.302 
Kailway system, electric. C. 1<. Harding . . . . . . . .•. . .  4:i7;�1)8 
Railway vebicle brake. W. 1'. Trimble. . .  . . . . . . . .  437.581 
Rail way tracks, device for setting cartridges on, 
Rai�Ua

d
y� �I;:;rf�ali�)r " preventiiig' 'ioi;giitidi'nal 437,283 

movement of rails of, F. G. Johnson . . . . . . . ... . 437.301 
Railways, switch for the mOvillg contacts of elec­

tric, J. W. Murray . . . . . . . . . . . . . . . . . . . . . . . • . . • . . . .  437,618 
Rai lways. upward pressure contact device for 

electric. C. J. V"n Depoele . . . . . . . . . . . . . . . . . . . . .  4:17.534 
RaitHn furniture, E. JJ. Taft . . . . . . . . . . . . . . . . . . . • . . . .  437.402 
Reaminll and tappinll tool, portable, F. SCho1f . . . . .  437,469 
Hecorder. See Phonograph recorder. 
Record sheet. S. A. Smith . . . . . . . . . . . . . . . . . . . . . . . . .. . . 437,256 
Reel. See FishinJl reel. 
RefriJlerativeapparatus,absorberfor, P. R, Gray, 

Jr. . . . . . . . . .  . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4H7,192 
RefriJlerators, removable tank for, O. F. Glidden. 437.299 
Rein guide, J. C. Haven . . . . . . . . . . . . . . . . . . . . . . . .. . . . .  4:17.197 
Rein holder. S. G. Bond . . . . . . . . . . . . . . . . . . . . . . . . . . . . 487.560 
Revolvinll chair and stool, .1 . 'V. A. Franklin • . . . .  437.188 
RheoHtat or rheotome. M. Deprez . . . . . . . . . . . . . . . . . . .  437,412 
Ring. See Curtain ring. 
Rivet. S. V. Henkle . . .  ; . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4�7.43£ 
RivetinlZ' machine, J. L. Saxe . . . . . . . . . . . . . . . . . . . .. . . . 4.17.249 
ROC"k drill, Martin & CunninJlharu . . .. . . . . .. . .• . . . .  437.609 
Rod. See End IZate rod. 
Hol l •• S. P. Watt . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  437.540 
Roller. See J Jand roner. 
RoUinR' car wheel 'tire!, etc .• apparatus for, N. 

Washburn . . . . . . . . . . .  . . . . . . . .  . . . . . . . . . . . . . . . . . .  437.270 
Roofinll .heet, J. White . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437.271 
Rotary cutter, G. W. Gillespie . . . . . . . . . . . . . . . . . .•. . 4:'\7.298 
Uubber overshoe. H: . ..... Bickford . . . . . . . . . . . . . . . . . . .  437.6.'3!-l 
Rubber sole bo .. t or Mhoe. I I .  T. Marshal1 . . . . . . . . . .  437.fi08 
Runnln" llear. F. U. Ohr . . . . . . . . . . . . . . . . . . . . . . . ... . . 437.504 
S.ddle ballO, J. N. Ander.on . . . . . . . . . . . . . . . . . . . . . . . . 4�7.6.17 
Safety at.tachment, J. A. Armentrout . . . . . . . . . . . . . .  437.550 
Safety hook. automatic spring. J. E. Sheehan • . . . .  437.253 
SlLlve. boof. J. I I .  Mitchel l . . . . . . . . . . . . . . . . . . . . . . . . . .  4:17.401 
SaMh and belt. combtned, D. OJivarius . . . . . . . . . . . . . . 4,{7,a40 
Sa.h fa.tener . . ! '  H. Garrett . . . . . . . . . . . . . . . . . . . . . . . . .  437.190 
Sa.h fa.tener. E. Walter . . . . . . . . . . . . . . . . . . . . . . . ... . . . 4a7.536 
Satchel frame. A. H. Peter.on . . .  . . . . . . . . . . . . . . . . .  437.31;6 
Saw. drs,ll, W. Turner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437.5.12 
Saw 2umminJl machine, gin, J. W. Smith . . . . . . . . . .  437.628 

�::��\t�'��' :act'i���i�cnular; N: \V: . Mortortf: : 1�1:�� 
Saws. appliance for cireular, E. Benjamin . . . . . . . . 4::\7.24"7 
8aw�. detachable handle for crosl'!cut, C. Prouty . . 4H7.620 
Sca1fold bracket. n. C. Wri�bt . . . . . . . . . . . . . . . . . . . . . . .  437.889 
Screw cuttlnll die. �'. J. Smith . . . . . . . . . . . . . . . . . . . .. . . 4:i7.:;s5 
Screwdriver, ratchet,Gay & ParRon� . . . . . . .  ' . ,  . . . . . 4�7,m 
Screw threR.d�, mtt.chine for cutting, 11. Davidson 4.�7.580 
Ilcythe. A. Huck. . . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . .  4H7.a46 
Seedinll machine. J .  Noxon . . . . . . . . . . . . . . . . . . . . . . . . .  4.37.2:14 
SewinJl machine thread tension device. G. H. 

Fountain . .  . . . .  . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . .  437.400 
flhade or canopy. C. E. Giebel . .  . . . . . . . . . . . . . . . . . . . .  4�7.336 
Shearlnll machine. R. L. Ren . . . . . . . . . . . . . . . . . . . . . . . .  4H7.515 
Shear •• J. D. Parkin.on . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437.660 
Shears. W. Rich.rd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437.621 
Sheave, F. B. Torrey . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437 .. 1).10 
Sheller. See Corn .beller. 
ShinQ'le sawinll machine. E. Anderson . . . , . . . .. . . . .  437.:;42 
�hip's hank. A. Conover . . . . . . . . . . . . . . . . . . . . . . .... . . .  4 �7.57:i 
Sboe. C. Siellenthaler. Sr . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437 :n6 
Shoe fastener, B. A Smit.h . . . . . . . . . . . . . . . . . . . . . . .  4:�7.265 
Shoe �tamping machine. S. RDSS. Jr . . . . . . . . . . . . . . . .  417.664 
Shutter worker, E. T. Keener . . . . . . . . . . . . . . . . . . . .... . 437,OO� 
Bh<nal operstinl! apparatu •• S. L. Powell . . . . . . . .. . . 437.3�H 
Skate. C. G. L.mont . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:17.658 
Smoke burninll furnace. O. B. Martin . . . . . . . . . . . . . .  437.219 
S"ap book. U. G. Lundhurll . . . . . . . . . . . . . . . . . . . . . . . . . 4:17,380 
Snap switch, electriC. W. Hochhausen . . . . . . . ... . . . .  4:i7,:�59 
Snow plow. J. M Bouck . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4:17.416 
Soap. apparatus for making. M. J .  Palmer . . . . . . . . .  437.«8 
Solderimz machine, can. D. D. Ranney . . . . . . . .•• . . . .  437.463 
Spinnimz machine stop motion, IIaiiZh & Har-

greaves . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . . 487,194 
Spokes. mach1ne for jointing and faCing carriSliZe 
SPri�
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437,251 
Sprinkler. See Lawn sprinkler. 
Stairways, tool for laying out. J. McDiarmid . . . . . .  437,313 
Stand. See Embroidery stand. 
Steam hoiler. C. Schaefer . . . . . . . . . . . . . . . . . . . . . . . . . . .  437.384 

��::� ����';e.�. \r�;tA:::::::::::. :::::::::::.:" .: :: !��:ut 
Steam envme. E. G. Shortt . . . . . . . . . . . . . . . . . . . . . . . . . .  437.460 
SteeriDil apparatus. hydraUliC, P. Sman . . . . . . . • . . .  4J7.523 

W""on hrake. J. W. Bruce . . . . . . . . . . . . . . . . . . . . . . . . 437.281 
Wa.hboard holder, Pettit & Power .. . . . . . . . . . . . . . . .  437.0'17 
Washers. machlne .for manufacturinJZ, W. H. 

I.Illht . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437.«0 
Watch balance springs. apparatus for pinning, E. 
Watch���er;. twe,;.ers, 'Ii: 'ii:Frankiin : :  : : : : ::�::: t.�:;m 
Watch movement holder, ffl. Al len . . . . . . . . . . . . . . . . .  4:�7.fi,i6 
Watches. adju.tlnll. Hunter & Corthel! . . . . . 4:17.203. 437,204 
Watches, apparatus for adjusting, Hunter & Cor-

thell. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  .4;17.205. 437.!lJ6 
Water elevator and carrier, J. W. Rosborou�h . . . .  437,246 
Water power utilizer. high grade, A. H. Quain 
we:,tt�r ;,tii"p'G:'A:' &; J :if Capeweii·:::: . . . '::: : : .  !a�;i}� 
Weldinll tuet.;J. electrically. C. r •. Coffin . . .  .4'l'1,570. 4:17,571 

�g�e��
a
��!:'io·\ft:w!f::r.- · Paddie· .. heei.' · · ·  . .  · · · ·  4:17.200 

Wheel, A. K. Stone . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 4.37.260 
Whtffietree hook, C. W. Blackhurn . . . . . . . . . . . . . . . . . .  437.558 
Wire cord. etc., machine for coverinJl. K. VOllet . .  4)7.266 
Wire 8trai�hteninR and cutting machine, H. 

Eckerson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... . . . . 437,41.1 
Wire .tretcher. J. R. Deaver . . . . . . . . . . . . . . . . . . . . . .  487.178 

�l::: :i:::i��rrik :a�tii���5�
t
lt:Mo·8lier·:::::::.:: : :  t��:� 

Wire @tretching machine, barbed. W.  O. McGee . . 4:�7.4U2 
Wooden surfaces, ornamenting. N. Hecht . . . . . . . . 437,fl48 
Wrench, W. L. Gibson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 43't.689 

DESIGNS. 
Bath tuh., ca.ln" for. O. � ... Grant . . . . . . . . . . . ... . . .  20.178 
Hatb tub •• cr.dle for. O. F. Grant . . . . . . . . . . . . . . . . . . .  20.179 
Bracket. C. M. Peck . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . ... . 20.172 
Brush or mirror back, Fuchs & Beiderhaset 

20.174 to 20.176 
Cloth fahric. pattern for, J. Gebauer. . . . . . .  . . . . . . . .  20.177 
FrinJle, T. H. Bartmann . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  20.171 
Lamp chimney. E. J. Rambo . . . . . . . . . . . . . . . . . . . . .. . . . .  2O.ltiS 
RUIl. A. Petzold . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.181. 20.182 
Spoon •• etc .. J. T. Curr.n..  . . . . . . . . . . . . . . . . . . . . . . . . . 20.178 
Table cover, etc., J. Pegel. . . . . . . . . . . . . . . . . . . . . . . . . . . . 20.160 

TRADE MARKS. 
BakinJl Powder, W. H. Miner . . . . . . . . . . . . . . . . . . .. . . . . 18.469 
Banan" •• H. Dumol. & Co . . . . . . . . . . . . .. . . . . . . . . . . . 18,460 
Bouts aud shues. E. W. Miller . . . . . . . . . . . . . . . . . . . . . . . 18.4'71 
Canned fresh oys1.ers, C. W. 1'urner & Co . . . . . . . . . . .  18,48:1 
Color., coal tar. H. I{ohn.tamm & Co . . . . . . . . .  18,46ti. 18.467 
ElastiC !hoe web, J. H. Buckley & Son . . . . • . . . •. . . . .  18,458 
Electric batteries, F. S. Terry . . . . . . . . . . . . . . . . . . . . . . .  18.4"2 
Flour, wheat, T. C. Jenkins . . . . . . . . . . . . . . . . . . . . . . . . . . .  18.462 
Gum, chewimz, Southern Pines Chewing Gum Co. 18.476 
In.ecticide. Rumpb & Carlile . . . . . . . . . . . . . . . . . . . . . . .  18.474 
Jewelry and solid and plated ,zold and silver ware, 

E. A. Bli 88 Co. . . . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . .  J8.479 
Lamp chimneys, McKee & Brothers . . . . . . . . . . . .... . . . 18.470 
Leather, harne88, W. C. Kennett . . . . . . . .. ..••••• . . . .  18.46:1 
Mineral water. L • •  Janos . . . . . . . . . . . . . . . . . . . . . . . . . .. . . 18,461 
Newspaper, wep.kly, W. D. Boyce . . . . . . . . . ...•••• . . . . 18.,(67 
Paper. bond and note, W .  O. l<il1mer . . . . . . . . . . . . . . .  18.465 
Pottery, useful and s rtistic, New York and Rudol-

stadt Pottery Com pany . . . .  . . . .  . .  . .  . . . . . . . . . . .  18.473 
Remedy for disea�eR of the blood, liver, and kid-

neys, Dullam Bros . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  IS.41J9 
Remedy for piles. J. McGarrity. . . . . . . . . . .  . . . . . . . . .  18.4RO 
Rifle •• Merwin. Hulbert &0 Co . . . . . . . . . . . . . . . . . . .. . . . .  18.478 
Sauce. table, J. Lon�tleld . . . . . . . . . . . . . . . . . . . . . . . . . . .  18,468 
Silk ribbons and silk dress 5Zoods. Unequaled Silk 

Manufacturing Company . . . . . . . . . . . . . . . . . . ... . . . .  18.476 
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Vehicles. adjustably·seated pleasure, A. N. Parry 
Wa�Ii'�ase';: iteY8t;;oe' Watch ca.e· Compaiiy::': : :  l�:!� 

A printed copy of the .pecltlcatlon and drawing of 
any patent in the foregoing Jist will be furnished from 
this office for 25 cents. in ordering please state the 
name and number of the patent desired, and remit to 
Munn & Co., SUI Broadway. New York. 

Canadian l'ateots may now be obtained by the 
inventors for any uf the inventions named in the fore­
going Jist. provided they are simple, at a cost of '40 
each. If complicated the cost will he a HUle more. For 
tull instructions address Muon & Co., 861 Broadway, 
New York. Ot.her foreign patents may also be obtained. 

I081de l·alr�, encb 1n.ertion - - - "!i cent. a ltD"'. Back " nae. ench illsertioll - - - Sl.0n n l i ne. 
The above are charges per agate line-about eight 

words per line. This notice shows the width of the line. 
and is s'!t in 8.JZste type. En�ravinlls may head adver­
tisements at the same rate per agate line, by measure­
ment. as the letter press. Advertisements must be 
received at publication office as earl y as Thursday morn­
Ing to appear in IJext issue. 

USE ADAMANT WALL PLASTER 
: ;::.= .• ", :""- �o�nc'i!;k a,::d.".!:l: UD.OCCVtUUS to wind. water. 

, Starrett's Surface Gauge. 
Improved Sleeve, with Needle Clasp, will 

fittAc�! W���� 'fn:'0w:
er

ro'':1tln., 'U5; 
No. 3, 12 in., with 6 in. exten.lon, tao 
s��R':-':i

n
\'it���1 ��t:::to:,�:�p:t=i 

Sprinll rnviders, Spl'lng Caliper., Micro­
meter Caliper Squares. Steel Rule8, etc. 

Send 2-cent .tamp for full lIIu.trated list. 
.,. S. �TAKRETT, ATHOL, MAMS. IIANUFACTURER OF FINlIl TOOLS. 

EDISON LAMPS 
For Batteries o r  Dynamos. 

'" to 36 Candle Power. a to 40 Volts. 
We will send free. Catalogue E. 

which gives prices and descrtption 01 
lamps, together with directions 

How to Make a Cheap Batterv 
to operate them. 

EDISON LAMP CO., 
HARRISON. N. J. 

A NEW WORK ! 

A B C of ELECTRICITY 
By WDI. H. MEADOWCROFT. 

ENDORSED BY THOS. A. EDISON. 

1 Tolume. limp cloth. fully lIlu.trated. Price, 50 cent •. 
WHAT THli: PRESS �A YS , 

.. A clear and comprehen.lv d little treatlse."-N. Y. 
SWn. 

.. Tho lleed of .uch a hook has undouhtedly heen felt 
hy many . . . . . . . .  we predIct for It a splendid sale!'-T/u 
Age oj Steel. 

"A hook nkethl • •  hould helargelyread!'-N. Y. Herald 
h No pains have been spared to make it accurate and 

reliable throughout."--ElectrieaZ Review. 
u In �imple language the author lays bare the secrets of 

Electrical .clence and appllcatlon!'-Electricai World. 
Sent postpaid to any add! ess on receipt of price by 

United States Book Company, Publishers, New York 

ISMOKELESS EXPLOSIVES.-A LEC-
ture hy Sir Frederick Ahel, F.R.S .. treatlnll of the pro-
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research. Contained in SCIENTIFIC AMERICA'\ SUP­
PLEMlIlNT, No. "4�. Price iO cent •• To be had at thl. 
office and from all newsdealers. 

t. Cheapest. . for 

AN EW C A T A L O C UE VALUAnEPAPERS 

[OCTOBER I I ,  1890. 

OIL WELL SUPPLY CO. Ltd 
�l & 911 WATER STREET, 

Pittsburgh, I'a •• 
Manufacturers of everything needed for 
.A.�TE_%.a.._ �:JiILL_ 
for either Gas, Ollt Water, or Mineral 

��:�':,:g�?
i
l;� �

g
¥,o'::'{s:�� 

Illustrated catalogue, price . 
list. an

o� d::����L .heet. a!I!I{,l!;;J!iir' 
---� 

CARBONIZED REFUSE SYSTEM FOR 
Sewage.-De.crIptlon of a plant for the sewS"e treat­
ment of towu. with a population of 10.000. Contained 
m SCUNTIFIC AMBRIOAN SUPPLEMENT, No. ,,;i6. 
Price 10 cent.. To be had at this office and from all 
new.dealers. 

ARTESIAN 
Wells, Oil and Ga.o Wells an depth, 

•POP SAFETY VALVE 
WATER RELIEF VALVE 
IMPROVED STEAM GAGE 
STEAM ENGINE INDIOATOR 

SlnKle nel l " hlme '\'hbUe • •  nd all In.trnments 
naed In connection with Steam, Air and Water. 

Sole .40entB !or Clark's lAnen Eire Host. 
NEW YORK. LONDON. CROSBY STEAM GAGE & VALVE CO. rl�.���.:e�a'!!: 

STANLEY'S ADDRESS TO THE ROY­
:br?s��

g
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The Semllkl Valr.:'y. Mountain. of the Moon. Lake Al_ 
bert Edward. Advant.ge. of the expedition. Cont.lned 
1n :':'ClJC XTI]I'IC AlU .. :RICAN SUI)PLYKtl:NT. No. 7:i4. 
Price 10 cents. To be had at thl. umce and from all 
newsdealers. 

£J!E�!STIfu��m�! 
II THE WORLD. 

.... Speed, Comfort and Safety. 
AGENTS WANTED. 

Large Illustrated Catalogue sent Free to any Address. 
THE EAGLE BICYCLE MFG. co., 

8TA�ORD. CO.NN. 

V OL:-iEY W • .MASON & CO .. 
FRICTION PULLEYS CLUTCHES ana ELEVATORS 

PROVI DE"CE. u. I. 

MILK : WITH SPECIAL REFERENCE 
to the manufacture of cheese.-By Jas. W. Robertson, 
�s�

l
� �1i�=���

e
Bon1J�� lit;�:��f:l�e1���::� 

SUPPLV,ME XT, No. "li4. Price 10 cent •• To he hlLd at 
thl. omce and from all neWSdealers. 

OTTO GAS ENGINES 
33,000 �OLD. 

Engines and Pumps Combined. 
For COAL GAS 

or GASOLINE. 
SCHLEICHER, SCHUMM & CO, 

Ste
YiI:gg�� .��

i
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I
��:�: 437.367 

Stl11. P. R. Gray. Jr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437.193 

It dries in a 
he applied In 

It is in gen .. 
"ranted for the 
sem[}g� 

Address ADAMANT MFG. CO, Contained In SCIRNTIFIC AMERICAN SUPPLEMENT • •  ent PHILADEI.PHL-l, 

Stone. nrtitlclal building. A. Von Solemacher-
Antweiler " . . . .. . . . . . . . . . . . . . . . ' "  _ ,  .. . . . . . . .. . . . .  437,52.) 

30D E. UeJlesee "t., 
Syrncuae • .N .  Y. 1ru �<"U�g; � tYii.�da.l1s·Drondway. New York. CHICAGO, NEW YORK. 

Store serviceapparatu8, W. F. Bailey . . . . . . . . ... . . . 437,275 Store service apparatus, track curve for, F. S. Churcb . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437.566 Patent Foot Power Mac Stove back. adjustable. T. Buckley . . . . . . . . . . . . . . . . 4:17.282 
Stove llr"te. C. L.  Beer . . . . . . . . . . . . . . . . . . . . . . .. . . . . .  437 5.';.3 C i t 0 tf't Stovepipe tbimble. M .  McGuire . . . . . . . . . . . . . . . . . . .  437.:l81 omp e e U I S. Surface lilaUJl�, Ie. R. Markham. .  . . .  . . . . . . . . . . . . . . . .  437,308 Wood or Metal workers without steam Swl��tch�

ee
Fr����}.?;"b�a'i;��w�!.��;,b. E

lectrical power. can .ucces.fully compete with 
Svrlnge. A. H. & M. G. Collin . . . . . . . . . . . . . . . . . . . . . . . 437,481 ¥:l iN)� ·�'A'�IWGusWfnc"�[n:re;: Table. See Folding table. latest and most improved for practical Table. H. Warner . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 437.539 shop use, also for industrial Schools, Table and Ironlnl! hoard, A. M. Trimhle . . . . . . . .... . 437.204 Home Training, etc. Cat.alol<ue free. Tablet writing, J. T. F. MacDonnell . . . . . . . . . . . ... . . 4.17.399 Seneca Falls MfR. Co. 
:}::l:;�:�gy��: t �dr.���:. :::::::::::.::. :. :::: :: : :  1�i:� 695 Water Street, Seneca raJI •• N. Y. 
Telellraphy. automatic. D. Kunh.rdt . . . . . . . . . . . . . . 437.807 ----.. -. --------
Telephone attach ment, COin-operated, B. F. 

Dul!an . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . 4.17.293 
Telepbone. mecbanical. J. M. Ru.sell. . . . . . . . . . . . . . 437.624 
Tenoning machine. J. H .  Felmlee . . . . . . .. . . . . . . . . . . 43 •• 414 
Thill couplin". F. A. Burton . . . . . . . . . . . . . . . . . . . .. . . . .  437.564 
Thill couplinll. W. William .. . . . . . . . . . . . . . . . . . . . . . . .  437.544 
Tie. See Metallic cr088 tie. PackRile tie. 
Tile for pavement. and vault Iillhts, J. S. Peirce .. 4.'l'1.3£7 
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437,447 

Boehm . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  437.!l28 
Tohaoco pall cover. Young & Lewl . . . . . . . . . . . . . . . . . 437.321 
Toy. J .  H. Lanc •• ter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.17.209 
Toy or puzzle. A. G. F.rwell . . . . . . . . . . . . . . . . . . . ... . . .  437.186 
Tov sprinJl gun, G. W. l<elley . . ...•••.•••.•••.••. _ .• 437,605 
Train order. C. E. Biddl.on . . . . . . . . . . . . . . . . . .. . . . . . . . 437.1J57 
Tran.om lifter. R. R. Buehler . . . . . . . . . . . . . . . . . . . . . . .  437.1m 
Trap. See Animal trap. 
Trousers stretcher, A. Wyman . . . . . . . . . . . . . . . . .. . . . . 437,390 
Truck for electric railwdY cars, motor, C. J. Van 

Depoele . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 4.37,535 
Truck tor clectrically-propelled vehicles, motor, 

F. R Rae . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 4.'l'1.661 
Trunk f.stener. F. II. Derrick . . . . . . . . . . . . . . . . . .. .  4.l7.581 
Trus. boop. D. Del.no . . . . . . . . . . . . . . . . . . . . . . . . . . . ..... 437.615 
Tub, See Bath tub. 
Tubes from pulp, machine for mouldinlil, H. J. 

SEBASTIAN,MAY& 
Improved Screw Cutting 

�:=e�LATI!E 
Drill Presses, Chucks, Deills, Dogs, and machinists' and a.ma� teurs' outfits. Latkes on Catalogues mailed on 165W. 2dSt., 

T
HE PENNA. DIAMOND DRILL & MFG, CO. 
B l ltDS ilORO. PA., Builders of Hlllh CIa •• 
Steam Enllines. Diamond Drillin5Z and General 
Machinery. Flour Mill Rolls Ground and Grouved. TwI�:.

d
W .. li.;ej.iDii. ::::::: . : . ::::::::: · : : : . . ::::::.:: : �:�� 

�;V��;���;'::'���i��
e It�'ftb�tt �'. �1.1����l:ii.�'h: ffi:� Typewritln" macbine. J. W. Bartlett . . . . . . . . . . . . . . 4.'17.473 TO BUSINESS MEN V::l��

e
l�':: .1. ��.!'tfe�: P"ri"in·eer;.: :Le-';;.jan &: ioiie;. ��+:� Valve for stand pipe s. indicator. J. Giles . . . . . . . . . ...  437.489 Valve for steam radiators, air, G. H. Noyes . . . . . . . .  487.616 The value l)f the SCI EN TIFIC AMERICAN as an adver-

PROPERTIES OF ALUMINUM.-BY 
A. E. Hunt . •  1. W. Lanllley. and ('. M. Hall. Purity of 
aluminum and processes of manufacture. Properties 
With respect to specifiC gravity. Action of heat on alu­
minum. Corroditt1lity. mechanical properties, streJ�th, 
���':i

ct:riitscI�\ai��i�l X\:;�:'il����i���p���rc�Tt 'N�: 
'7liO. P ce HI cent.. To he hud at thl. omce and from 
all new. dealer .. 

Pari. Exposition, lSS9. 
Thi.n. Pan.e1 S'tock. 

IN WHITEWOOD, WA LNUT. ETC., 
Manufacturf1d brthe original " �Y8teme Hartlett." 
received the Hi�hest A ward and unly ., Grand Prize " 
given t.o this industry. The unly h �ysteme " introduced 
into Europe and America that produces a perfectly 
sound cut board. 

H E N RY � BAR TLET� 
CABINET W O C I D S  I MAHOHA NY 

and V E N t<: Elt!'!, SAW MILLS. 

200 Le-wis Street, Ne-w York. 

Valve mechanism for emtmes, C. Schmid . . . . . . . . .  487,672 tisinll medium cannot be overestimated. Its circulation 
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Po ries. and is read in all the prinCipal l i braries and reading I as a suitable material for Propellers. -A paper by 
h
MCClary . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . .  4.17,:nO rooms of the world. A busine88 man wants something ha
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, Ve icle. C. Dumke . . . . .•••••.•... . . . . . . . . . . . . . . . . . •. . . 437.8.i5 more th'n to see his advertisement in a printed news-Veh�cle brake apparatu8, W. Panter et al . . . . . . . . . .  437.449 paper. He wants Circulation. This he has when he and IlIvJng the details of govemment tests made of nu­

Veh!cle, four-wheeled, A. W. Johnson . .. . . . .• . . . .  4a7.600 advertises in the SCIENTIFIC A MEUTCAN. And do not merous aluminum bronzes and brasses. Contained In 
Vt'h1Cle runninll liZear. C. C. Hayes . . . . . . . . . ...•...•. 437.198 let the advertising 8J.!ent intluence you to substitute �CIEN'l'UI'JC AMERI(l.AN SUPPLEMENT, No. ""3. PrIce Vehicle .prl')Il . .  J. A. Rodm.n . . . . . . . . . . . . . . . . . . . . . . .  4:17.400 

I
.ome other paper for tbe SCIENTIFIC " MERICAN. when I' 10 cent.. To be had at thls o1Hce and from all news-

Veh1Cle top, r. B. MCf':llrdy . . .  . . . . . . . . . . . .  _ . . . .  4.17.224 aelectjnll a list of publications in WLllcn yuu o6mde It is dealers.. 
VeohtcJe top jOint. J.,. HiJle'ins . . . . . . ..•.•. . . . . . ••..... 4:i7.598 for your interest to advertise. This is frequently done, I -. �.-Veloc.lpede, O. McCarthy . . . . . . . . . . . . . . . . . . . . . . . . . . . .  427.2"2i 

I 
for t

.

he reason taat toe uent l!'e�s a larger eommis81On 

I 
Vendmll apparatu�, .\layer & Mueller . . . . . . . . . . . . . .  437,610 trom the papsrs havimz a small Clrculatil)n tn&n is allow-Vendlnll apPlLratus, coin-controlled. C. H. edonthe SCIENTIFIC AIIUIlRIC.t.N. ThompBOo . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  4.'l'1.527 Fo,·rate • •  ee top of lint column of thl. P&ll:e or ad-Vendln" device. "oln-controlled. G. A. Ellie . . . . ... 4:17.584 dress Dl U!!!i & CO .. .. abU.h....... ' 
Viae, adjnatable hench. G. ll. Cole .. ... .. .. .. . ... . .. 4II'l,612 aD B .... II • ...,., New York. 
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Useful Books! 
ManUfacturers, A�rlculturi8t8. Chemists. i!DJZineera. Me .. 

chanics. BUilders, men of leisure_ and profeRs4>nal 
men� of an classes. need good books in the line of 
their respective clLIUngs. Our post office department 
permits the transmission of books through the maila 
at very ema.ll cost. A comprebensive cataloSlue of 
useful books hy dilferent author •. on more than fifty 
dllferent subjects, bas recently been published for 
free circulation at the office of this paper. Subjects 
classified with names of author. Persons desiring 
a copy, have only to ask for It, and it will he mailed 
to them. Addre ••• 
DlVNN &: (;0,. 361 JlroadWDY. New York. 

'�U�����RCQ 

if 

�;Ve]8, TranSits, Sm'veyors' 
Compasses. Pocket and Pris- . 
mattc Compasses, Hand Lev- � 
ela, Angle Mirrors, Planime-
�'r�e Plt�\�ral�:el�=iIr�J:: . 
P{1les, Chains, etc. 

Catalogue on application. 

mEAL MUSICAL BOX 
Ito the I.llte_t Invention in Swiss Musical lIox ... 
1�"tL�pp�,;r:I!�tJi �;�I�':l:�!:rf:irp! .��,tlfY.-::C� tBIned for h. The earge.t Stock of M u.lc.1 Box.s ln 
America. Send 4 cent.tamp for lllu.trated Catalollue. 

J ACOT &. SON 8011 B ROADW AY, ____ 
=-------

---
---

,
--

J'iEW YURK. 

STANDARD WEIGHTS AND MEAS-
ures.-A valuable oet of tahles Issued from the U. 8" 
�':'e�t{n:a-8.

d
��'!r:;�I{!t:u"t�=;:�';u.Tg��y 
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metric ; tables for converting U. i'I. welllhts and me".-
�r:�RTc��\��p�.'::.'����o.����a:n��i�':, ilr�::t!��g 
he bad at thtB omce and from all newsdealers. 

Stored E n  ergy 
ACCUMULATORS for Ele«trlc Llllhti",g and 

Street Cur PropulSIOn. 
THE ACCUMUI.ATOR COMPANY, 

« BroadW&J, N. Y. Cit,.. ZK Carter St., Phil .... ¥&.. 



OCTOBER I I , 18<)0.] 
A n  Encyclopedia o f  Useful, Tech­

nical Knowledge. 

A great LaboT. Time, and Monev Sa_for Praetical Men. 

JUST READY. 
Price $2.00. 

Free ot Postage to any Address In the World 

T' � E  

E nglish and American MBCiiinic 
AN EVERY-DAY HA"D-BoOK FOR THE WORK­

SHOP AND THE FACTORY. 
Containing several t hOUSRnd Receipts, Rules and Ta. 

bles indispensable to thE'! Mechanic. the r\ rt1ssn and the Manufacturer. By B. Frank Van Cleve. A New. Re­
vised. Enlarged and Improved Edition. Edited by 
Emory Edwards.lIt.E .. Author of •• 'l'he Practical steam 
Rngineer's Guide," .. A Ca techism of the Marinp. Steam 
:����:)'�epa;�: 1��

r
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e
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rglo���:it�� f����fi�r:s:�i ����i� U:�aU�t��tl�� tical men. i IT Price $2.00. jree of postage to an1l address i1l the world • . 

IT A circular oj 2' pa{)es. showing the full Table oj Co.",... tents oj lhi8 valuable buok. wiU be sent free and free of postage I<J an1l one im any part oj the world who wi.lI jur­nioh us with t.i8 addTess. 
H E N R Y  CAREY B A I R D  &. CO., 

INDUSTRIAl. PUBLISHERS, BOOKSELLERS & IMPORTERS 
810 Walnut St., Philadelphia, Pa., U. S. A .  

A New and Splendid Companion to 
all the Metal Industries. 

.Fu1l1l aln"east of the latest inventi01l8 and discoveries, as 
well im the largest and coarsest as in the 

smallest and finest oj metal work. 

JUST READY_ 
Price, $2.50. 

Free ot Postsge to any address in the World 

T' � E  

M�t'l W�rk�r': H'D�Y - B��k 
-oF-

RECEIPTS AN D PROCESSES. 
Being a collection of Chemical Formulas and PractI­

cal Manipulations for the working ot all the Metals and 
�%t:s ����dJ::!tu

t
�'it �����':. ':.��Jf��ti�n�r� 

serv .. <lou. Edited from various sources by William T. 
:�a'!!'i;::!ti��11;21Wo�,:,�

n
trJ":.\':J �;

c
'lU'��:;� ings. One volump, over 500 'pages, 1�1mot elegantly bound In scarlet cloth, idlt, closely printed. containing 

a vast amount ot valuaDie matter on all the Metals and 
Alloys. not to be t01md In any other book In the EngUsh 
language. 

IT Price �2.50. fTee oj pQ8tage to an1l address in the 'OOTid 
IT A circular of :u pages. showing the fuU Table ot Ctm.­tents oj this valuable book, wiU be sent free and Ixee oj 
��h� ��h'Kgn:�ef.�y part of the world who "",U fur-

H E N R Y  C A R E Y  B A I R D  &. CO., 
lNDUSTRLAL PUlILISHERS, BOOKSELLERS d:IMPORTERS 

S10 W"lnut St .. Phllndelphia, Pa . . U. S. A. 

Post-paid, 
Nickel, $1. 
Bronze,75c. 

RU BBER TI PPED ARROW 00., 
PrJ-tentees and Manufacturers. Boston, Mass., U. S. A. 
HOW TO M AKE DYNAMO·ELEC'fRIC 
:!,"tt

c
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sizes. The 8maJl machine is intended tor experlmental 
purpoliles. Will heat from 4: to 6 inches of platinum wire, 
produce the electric light. decuml'oee water rRpldly. magnetize steel. rin� a lar�e gong, tllve powerful shOCks. 
�f :��

e
o:.nl��,�������ris�n80'i.�1!·i��� ��

m
s8��7 R��:::B J 6 I and �99. Price 10 cent. each. The larger ma-

:��nriJrh��dli-: :!���r1!;�d� !i:�;ises�rs���t?������ 
pound wound machine. can be run for a short time by two or four men. Requires one horse power for con­tinued runnin�. Besl. enllrBvinJrs of dynamo ever pro­
duced. Detai ls of every part shown. Winding of arma..­ture and fleld m1urnet plainly illustrated. Any intel­lhzent person with the aid of these drawinJrsand instruc­
tions may make useful, durable. and e1fective machines. Conta ined in SUPPI,EMENT 600. Price 10 cents. 
M UNN & CO .. PUBLISHERS. 361 Broadway, New York, 

$citutifi c �mtritau. 
After bei ng on the M a rket Five Years 

The " A e M  E "  Sti l l  leads ! 

:;!!�=.'l. T!!!. ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, Y. 
IDE AUTOMATIC E NGINES. TRACTION AND PORTABLE E NGINES. 

STEl.A.l.\I.£ R..O.A.D �OLLElR.&. 
WEITM YER PATENT FURNACE. BOIl.ERS OF ":VER Y DESCltI PTJON. 

M"nufactnr"d by FOUl'I DR Y &; MACHINE DEPARTillENT, Harrlsbnrg, Pa., U. S. A. 

� �rA�RISON CON:VEYOR ! 
Handiing 6ralR, Coal, Sand, Clay, Tan B�rk, ClRders, �es, Seeds,&c. 
=i:.l BORDEN, SELLECK & CO" ! Ma�:W:'rsJChicago, ilL 
POWER HACBINERY. 
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pede Foot Power with 
seat. that 1 wish to 
add my testimony to 

�Ejtl •••• Its .uperlority. I did 
" not expect to like It, 

but having used the 
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w.�� :;�:t'�1 )!s:eOn�

l
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a
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using foot puwer, in fact, it may be sai:i to 
without �atillue, and is a steadier motion. I 
I had known of It sooner. Send for catalogue. 
. BAHNES CO .. ll\i9 Ruby St., Rockford. Ill. 

SPECIAL MA.C1HINERY and Appliances executed with perfect workmanship. 
Entire confidence and interest guaranteed. Draughtiug, 
�:��RilW8{V. �l:�i�, k:���t 4.i1rU!���A:ti·or�c. 

A Primer on Inventtns, 
Or rather on mechanical helps to inven­
tion, experiments, investigatiollhetc., sent 
free, to advertise our machiue s op. 

I'I'lIE JONES BBOTJlERS ELECTRIC Co. CtN'TT. O. 

AIENTS 'It�t:, ��:�e���u���� ��dm����r!:: Samples free. Write now. Dr. Bridgman. 373 B'way , N.Y. 

, .. :-, -j bTIGHT&SLAGKBARRELMACH IN E�Y 
.�� I , u A S PE C I A LT Y l'J, 

-.:�::: J O H N  G R E E NWOOD &: G O. R O C H ESTER N Y  

Gates Cornish Rolls Pulverizer 
Simple, Durable, Compact, Dustless, 

and 1\ finished product direct frum the machines. 
The best Ore Granulator for leach­in� and concentration. 

MANUFACTURE AI.SO 
Gates Rock and Ore Breakers 

Address for CataloJrues 
GATE", IRON WORK!OI. 

30 C ,",0. Clinton Sr . . Chlcall"o. 215 Franklin St .. Boston. Mass. 
44 Vey St.. New York. 

D��lt�: �fB'1�)FH�8Jii; tX�::'�\�I��:r.�l� 
s
s��� heat. electriC lhrhts. elevators, and all modern con­veniences. Rents moderate. 

WII.LIAM �'OULKE, Treas .• Room 6. Bible House. 

OLEOMARGARINE-BY PRO]'. JAMES 
F. Babcock. A full and Impartial review of the question 
as to the merits of oleomargarine as a fOOd product. 
Contained In SCIENTIFIC AM>:RICAN SUPPL"ME"T, No. 1:i1. Price 10 cents. 'ro be had at this 01llce ana from all newsdealers. 

TY P E W R IT E RS. 
Largest like establishment in the world. First;. 

class Second-hand Instruments at half new prices. 
Unprejumced ad ice given on all makes. Ma.­
chines sold on monthly payments. Any Instru· 
ment manufactured shipped, privilegetoexamine. EXCHANGING A SPECIALTY. Wholesale prices 
to dealers. Illustrated Catalogues Free. 

TYPEWRITER t 70 Broadway, New York. 

lIEADQ.OARTERS. \" 144 La Salle St., Chicago. 

54TH EDITION.-113TH THO USAND. 

·ENGINEERS' POCKET - BOOK 
By CHARLES H. HASWELL 

Mechanics' and Engineers' Pocket-Book of Tables, Rules, and Formulas pertaining 
to Mechanics, Mathematics, and Physics : including Areas, Squares, Cubes, and 
Roots, etc. ; Logarithms, Hydraulics, Hydrodynamics, St.eam and the Steam-En­
gine. Naval Architecture, Masonry, Steam-Vessels, Mills, etc. ; Limes, Mortars, 
Cement!!, etc. ; Orthography of Technical Words and Terms, etc., etc. 12mo, 
Pocket-Book Form, pp. 930, $4.00. 

"I cannot find words to express my admiration of tbe skill and Industry displayed in producing the same. 
To you belonl(s the honor of having presented to the world a book containinl! more pOBiti1J6 information than was ever before published. I could with justice say more. "-Extract f.-om a Letter to the Author from tM late Capt. J. ERICSSON, th.e celebrated Engineer. 

BY THE SAME A UTHOR. 
MENSURATION AND PRACTICAL GEOMETRY. Containing Tables of Weights 

and Meafmres ; Vulgar and Decimal Fractions ; MemJUration of Areas, Lines, Sur­
faces. and Solids ; Lengths of Circular Arcs ; Areas of Segments and Zl)ues of n 
Circle ; Board and Tim ber Measure, Centres of Gravity, etc. , etc. With a Treatise 
on the Carpenter's Slide-Rule and Gauging. 12mo, Sheep, pp. 324, 90 cents. 

Published by HARPER & BROTHERS, New York. 

The alxme .corks Qf'8 for sale by all booksellers. or will be sent by HARPER & BROTHERS, poBtage prepaid. to any 
part of the United B!ateB. Oanada. or Mexico. on f'8Ce

.
'iP t of price. HARPER'S NEW CATALOGUE. a descriptive 

list Of uver 300 iIOlUmeB. sent, poBtpaid. on rereipt Of .Ten Dents. 

$ 1 0.00 to $5 0.0 0 Elli:tahb:'l��b�
t
prt-

II ��yt,.1°0<;�!fn�rl{ �r�wlni.!� p������� 
. e US l- 1hwaite, Assoc. M.Le.E •. of great value to engIneers, ness. Magic Lanterns and Ylew8 of popula! sub- giving detailed directions for the practice of twelve jects. CataloIDJ,es on appl �cauon. P.art 1 OptIcal, 2 dt1ferent vroceBses of copyinJt drawlDJrs. viz. :  The Cv­Mathematlcal� 3 Meteorolo�lcal, 4: M3411C IJspterns, etc. I anotype Sensil.izing Process (Herschel's); Marton"'s L. MANASSE, SS Madison Street, ChlCall"o, IIi. CYl1notype Process; Pellet's Poeitive Cyanotype Pro_ 

, cess, blue Uneg on a whitegrou nd ; PizzigbUli 's Positive 
AL U M IN U M reduced from '2 to 00c. per lb. In 7� Qyanotype Proce ... dark blue lines on a w"ite ground ; 

p�rcent.alloy composite for iron -&, Nlgr��phtc Preess, black ]jne� . on a white llTound ; 
br8.b8founders. Only ., perlOOlbs. samples. Agents want- WIlliS PlatinotYJJeI Proces&, whIte lineR on a black 
ed The Schmledbarengusa Furnace Co., Newport, Ky. grou'ld ;  SbaWCfOSS' GaJl!c A�id Process. black lines on -------------'.--------- �

w
��lk���Jd��:;�j:���;!�a\j!�¥ii�8SSa�th\���;��� 

G R E AT FA L L S MONT AN A brown tr gray lines en a white grounn ; PoUevln's Gel­
• City of wonderfu'l atlne Process; CroR & Vergerand's Ammonic BromIde resources, immense water llOwer, Jrold, sUver, Proces8, dark brown lines on a white ground i Zinco­

copper, lead. lumber. coal, tron, cattle, horses, graphlc Process. <..:nntained in SCIENTIFIC AMI';RICAN 
wool. and agriculture. Phenomenal�owth. For full SUPPL"MENT. No. :is<&' PrIce 10 cents. To be had at 
Ji.aiili�;;':"' d����ss

F:N8�
R�J'�!a. 

BOAJC.D OF this 011100 and trom all newsdealer •• 

W
HAT Uncle Sam and Aunt Columbia think. etc., ot BARREL EI?t����I�Is 

EXCELLENT BLACK COPIES. only equaled by Lltho- ASHINBTO N and SEATTLE. Send stamp to . BUFFALO, N. Y. 
rraphY, of an1lthinQ written or dra1.lm with any Pen by Kabelmlln.LI8Wl'U,.Aeo._SeaUile,W. ALso A. F LL LINE OF WOOD WORKING l\rIACHINERY. 

�r:E�:��AUTOCOPYIST ATTRACTIVE Ten Eyck '" Parker, 66 Pine Street, New York MANUFACTURING SITES pERFE�;WSP A!!� I L E 
ARCHITECTURAL BOOKS. IN SOUTHERN ILLINOIS. 

Coal. 6 to 9 feet veins, un<1erlles the entire seG· 

The Koch Patent File, tor preservlnll newspapers. Mag. azlnes. and pamuhlets, bas been reoontly Improved an<1 
price reduced. Ilubscrlbers to the SCIENTIFIC AMERI­CAN and SCIEXTIlrIC AMERICAN SUPPLEMI':NT can be 
�JJ'�i';,� f�.:-i�

h
��g:r,prli'r':,��:1 ��l.J �f�e.�r f!�J�t�� 

Useful, Beautiful , and Cheap. 
1'0 any person about to erect a dwelling house or .ta­

ble, either In the country or city. Or any builder Wishing 
to examine the latest and best plans fora churcb. school 
house, club house, or any other put>lic hullding ot high 
or low cost, should procures complete set of the ARCHI­
TECTS· A"D BUILDERS' EDITION ot thp. SCIENTIFIC 
A)[gRICAN. 

The Information these volumes contain renders the 
work almost Indispensable to the architect and builder, 
and to persons about to build for themselves they Will 
\lnd tne work suggestive and most useful They �ontaln 
color�d plates of the elevation. plan, and detail draw­
ings ot ulmo.t every clB!'s .... t bulldlnlli. wltb speclfica­
tiOll B.ld Dl,proxlmate cost. 

EiJrht bound volumes are now ready and may be ob­
tained, by mall. direct frr,m the publishers or from any 
newsdealer. Price, ,2.00 a volume. Stltcbpd in paper 
covers. Subscription price. per annum. $2.50. Address 
and remit to 

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

tlon. Close to Iron lie Ids of Mis"ourl and Tennes­
see. Cheap water transportation b, MI.slsslppi 
and Ohio rivers and their tributaries. Water for all purposes. Fi nest bard and soft woods In u n­
limited quantities. Sbipplng facilities over 18 rail­road lines to all great trade cente"" and dlstrlbllt­Inll pointe. For psrtlcnlar8 address 

SO • .ILL. IMMIGRATION ASS'N •• 
Ii' • •• Trouedale. Sec-y, KetropoU8_ 111., or W. D. Ball • .4. •• t. 8ec'y, DuQUOin. Ill. 

" SCIENTIFIC AMERICAN." In Ililt. Necessary tor eve
;[J��, 
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QJ: A FNESS a. HEAD IIOISES CURED by . Peck's INVISIBLE TUBUL"R EAR 
CUSHIOIIS. WhiMpers heard. Com­

ortab e. uccesflfuJ wbereaU Remedies Jl'AlL. Ills. book&:; 
proo!srree. Address 11', HI8tOX. 96S Broad".,. New York. 

ICE and REFRIGERATING MACHINES 
The Pictet Artificial Ice Company (Limited), Room 6, Coal & Iron Exchange, New York. 

---- -------
-� c=-'\:�cl� PcERFORATED �ETALSjoMI NING SCREENS ." r: -��. �OAL '" ORE  S EPARATO RS ,  F\EVOLVI NGm SHAKING S CREENS' . I!? J IGS � STAMP 8ATTERIES ,," " MILLING , MINING MACHINERY . 

� ____ _ _  '. _ '  i� __ HARRINGTON & KIN G  PERFO RATING € .CH ICAGO.  
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Experimental 

By GEO. M, HOPKINS, 
• 

740 Pages. 680 I l lustrations. 

PRICE,  by mail, postpaid, • • • • $4.00 

SEND for FREE ILLUSTRATED CI RCULAR and 

Table of Contents, 

M U N N  & CO.,  Publ ishers, 
�ffil't of Ibf IlCatutinlC �mtrilC�nt 

36 1 Broadway, New York. 

FORE IGN PATENTS 
THEIR COST REDUCED. 

The expenses attending tne procuring 01 patents I n  
most foreign countries having been considerably re­
duced the obRtacle ot cost Is no longer In the way ot a 
large proportion of our inventors patentIng theirinven­
tions abroad. 

CANADA .-The cost ot a patent In Canada Is even 
less than the cost of a United States patent. and the 
tormerlucludes the PrOVInces of Ontarith Quebec, �ew 
Brunswick, Nova Scotia, British Columbia, and Mani­
toba. 

The number of our patentees who avall themselves 01 
the cheap and easy method now olferell for obtaining 
patents in Canada I. very large. and Is �teadlly increas­
Ing. 

ENG L" ND.-Thenew Engllsh law. whicb went Into 
iorceon Jan. 1st. 1885, enab:es parties to secure patents 
In Great Britain on very modp.rate terms. A British pa­
tent Includes England. Scotland, Wales, lrel.llld and the 
Channel Islands. Great Britain Is the I1cKnow:edged 
financial and commercial center of the world. and her 
goods are sent to every quarter of the globe. A good 
invention is likely to realize as much for the patentee 
Ir. England as his United States patent produces for 
him at home. and the small cost now renders it possible 
for almost every patentee in this country to secure a pa­
tent in 6reat Britain, where his rights are as well pro­
jected "8 In the United States. 

OTH Ell COUN'l'IU J<:S.-Patents are also obtained 
on very reasonable terms in France. Belgium, Germany, 
Au.trla. Russia. Italy. Spain (the latter includes Cuba 
ana all the other Spanish Colonies). Brazil, British India 
Australia, and the ot'ner British Co onies. 

An experience of over FORTY yeara nas enabled the 
publisllers of THE SCIENTIFIC A1\1 EHICAN to estalJlish 
competent und trustworthy age"Jctes in all the prmcipal 
foreign countries. and It bas always been thp.ir aim to 
have the business of thelr clients promptly and proper­
ly done and their Interests faithfully guarded 

A pamphlet containing a synopSIS of the patent Jaws 
of all countries, inch1ding the cost for each, and othe 
Information useful to persons contemplatmg the pro­
curinll ot patents abroad. may be had on application to 
this 01llce. 

MIJNN &; f· O  •• Editors and Proprietors ot THE SeI­
.,NTIFIC AMERICAN. cordially Invite all persons desirlnll 
any Information re·ative to patents. or the rel(lstry or 
trade-marks. In this country or abroad to call at their 
offices. 361 Broadway. Examination of inventions, con_ 
sultation, and advice free. inquiries by mail promptI7 
answered. 

Address. MUNN &; CII .. 
Publlshers8nd Patent Soliclto .... 

361 Broadway. New York. BRANCH OFFICES : No. 622 and 624 �. Street. Paclfio 
Building. near 7th Street, Washln.non. D. C. 

T� S ciennfic A meri can 

PUBLICATIONS FOR 1 890. 
----

The prices of the dillerent publications In the United 
States. Canada, and Mexico are as follows . 

RATES BY MAIL. 
The Sclentillc American (weekly one year �a.oo 
Tlle Scientific American Supplement (weekly), one year. • • • • . • • . • • 5.00 
The Scientillc American. Spllnish Edition (monthly) one year. • • . • • . • • • 3.00 
The Sci entitle American, A rchitects and Builders Ed,tion (monthly). one vear. . . . • • 2.50 

COMBINED RATER-. 
The Scientific American and Supplement, . $'i.DO 
The Scient1llc American and Architects and Bulld-ent Kdition. • &.00 
The ScientifiC American, Supplement, and Archi. 

tects and Builders Edition. . • • . • 9.00 
proporttonau Rates for S1a: Months. 

ThI8 include. postage. which we pay. Remit b7 postal 
t)r ezpre8ll money order, or draft to order ot 

MllNN '" CO .. 361 Braadwal'. New York. 
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