
'I'he charae jor lnsertion under thu; head 1.S One Dollar a hne 

iL p.acn lnsertlOn; aDout eu;Jht words to a l�ne. Adver-

hsements must be reee'wea at pUDhcation office as eari'll as 
'1 hursdau morm.nq to appear In the jonOW�t19 week's issue 

.• C. S." metal pOlish. Indlanapolis. Samples free. 
��or stone quarry engines. J. S. Mundy, Newark, N. J. 
Handle turning machinery. Trevor Mfg. Co., Lock

port. N. Y. 
l\1icrobe Killer Water Filter. McConnell Filter Co., 

Buffalo. N. Y. 

J citutiftc �uttritau. 13 

greater than that of No. 36. Which is right? A. No. 36 

wire. 0'04 ampere; No. 12 wire. 10'2 amperes. 2. What 
number of Crowfoot battery celis would be required to 
fuse No. 12 wire? A It depends on the material of tbe 
wire and its length. In any case it would be a very large 
number. For copper wire allow. 

COlDlDunications Received. 

"On Mr. Garner and Simian Speech." 
"On Nature's Most Invincible Creatures." By E .  M.A. 
.. Ou a Sunken Double Tubular Railway Across the 

E nglisb Channel." 
"OuIsaacPitman." B yS.M.M. 

Door securer. F. J. Smitb: .� . ............. .......... 521.870 I Oven. bake. J. Middleby .............................. 522.075 
g�.:.':�bW!.:.'.i; ���i'e"��,:!,:' i' l .

o
��!kley: : : : : . : :: : .: Zn:u� I ���f:':g�r�::pp1�t r��;;i'rig' 'de'Vice "io�; w: 'ii: 521.918 

Drier. tiee Fiber drier. Lumber drier. '1 Coulter ................ ............................. 52'J.OO7 
Drilling swive!, ball bearing. W. W. Swan . . . . .. . ... 521.942 Pa<llllc� W. E. Sparks . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . .  521 .994 
Dust pan, M. \.)ote .................................... 521.949 1 Paim. composItion for removing. E .  Tessen .. . .... 521.834 
Dye, blue, M. Moeller ...... ................... 521.985. 521.986 Pau. See Vacuum pan. 
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ElectriC machine. dynamo or magneto. L. Paget.. 522,083 Paper strips on pasteboard. apparatus for apply'" 
Electric machines, brush holder for dynamo, R. lUg- gumm ad ornamental ,  J. Temler ............ 521,871 

Fuller .... ..... ............................ ......... 522.051 Piano attachment. C. Nalence ....................... 521.937 

Il:gt�tg �g.�s�·;ut�:aiic· 'safety' Joiiit' fo';; OJ: °ii: 521,799 ���?O �ufI�r�i��ard. E. G. Schleicher ............ 522,124 
Curry .... . .. . ... . . .... ... . . . ............ .. .......... 521,900 Pipe coupling. J. J. Burke ........................... 5:12,005 

Electrical distribution, transformer system of, P. Pipe plug, soil or other. H. G. Tillinghast ......... , 521,835 
Wrigbt ............................................. 521.925 Planter. corn. C. A. Beerstecber ....... ............ 522. 04U 

Electrically operated register. S .  J. Glass .......... 522.113 Plow, sulky. C. Anderso)l ..... ... ................... . 521.969 Elevator. See Hydraulic elevator. Post. See Fence post, 
Elevator and dump, W.L. Oakes . ... .... ........... 521.888 Potato digger, B. A. Reynolds ............ ......... 521.940 
Elevator controlling device, C. A. Harkness . . . .•.. 522.161 Powders, manufacturing metallic, Sachs & Huber 
Emery wbeel bearing. O. S. Walker ................ 521,836 521.991, 521.992 

Steam Hammers, Improved Hydraulic Jq,cks, and Tube Engi��. ������
a
�:in��girl��ct���Jgi�:.

am en- ��r�tin:r;d�� &r:��hon & Allejlret .............. 522.042 
lilxpande rs . R .  Dudgeon. 24 Columbia St., New York. Engine indicator, steam, E. J. Rea . ......... ........ 521,815 PrInting machine. multiple color, W. H R. Toye. 522,128 

"Ou the Black Calla." By B. L. P. 

"Ou Reduction of Car Weight." By S. E. W. 

�crew macbines, millin!! maclunes. and drill presses. TO INVENTORS. 
Env

b���J: ���� ��i��t�
i
".����".'.���. ������:.���: 521.902 Pri�U��b�:�if��, W�'llI.1: . .f�����, ... �::�����

i
�� 522.129 

'l'be Garv in Macb. Co .• Lai"bt and Canal Sts., New York. ��������n:d'!:r.,,:;rgr.II1���·iiorr,.n���.�::::::: g�r:� ��ll�r·bl�';,'k�b�V.���at . ..... .. ...... . .. .. ...... .. 5:12.078 
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roartlp'Oa� Extension table, J. Bohr ..... ............ .. .......... 522,101 Punching and forming machine, C. P.Higgins .... 521,858 ('entrifugal Pumps. CapaCity. 1 to 4 .000 gals. per 1, E '  tabl Y & M the -21 90- P b t J F M L bl 521808 tents at home and abroad, enable us to understand the xteuBlOD e.1. oung a ws ....... ,- ....... OJ • a us bn tOll, • • c aug In .... , .. .. .. .. . . ... . ... , 
minute. All sizes ;n stock. Irvin Van Wie, Syracuse, N. !':. laws and practice on both cOJiltinents, and to possess un- Eyeglasses. W . .If. Korn�maDn ................... . .... 521,9� R acl;t . See Hay rack. Wan paper display rack. 

equaled facilities for procuring patents everywhere. A Eyes1 app!lrat�s for te�tlng,.C. M. C. PrentIce ..... 522,027 Ra�;lIator. steam, H W. Stone ... .... . . . . .. . .... .. ... 5'Z1,832 
Guild & Garrison, Brooklyn, N. Y., manufacture steam synopsis of the patent laws of the United States and all FabrIC. H.ee �lfe fabrw. R a!l, guard. �. B. Ames: ... : ......................... 522.� 

pumps, vacuum pumps, vacuum apparatus, air pumps, foreign countries may be had on application, and persons Fan. ventIlatn�g. Mcc::onnen & Ray ................. 521,862 Ra�l way carrJag�8, vent�latmg, S. Hughes .. . .. .... 521 , ,95 
contemplating the securing of patents, either at home or Fastenlng deVICe, ZeIser & Leeman ... '.' ........... 521.861 Ra!lway, cond.Ult electriC, C. J '. Reed ....... .521,891, 521,892 acid blowers, filter press pumps, etc. abroad, are invited to write to this office for prices I Feedwater heater and purifier, comblDed, E. G. Ra�lway cr08�Il?g gate, L. HarrIs .................... 521,881 
which are low. in accordance with the times and our ex- T. Colles . .. .. , ... '" " .............................. 522,006 Ra!lway raIl Jomt. H. Roberts ....................... 521,8b6 

'l'he best book for electrlCians and beginners in 3Lec- tensive facilities for conducting the business. Address Fence machlne� W. C. Shgemaker ............... ... 522,125 RaIlway sWitch, H. H. Matt . . ..... . .... ... .. . ..... .. 522,072 
tricity is H Experimental Science, " by Geo. M. Hopkins. MUNN & CO .• office SCIENTIFIC AIHERICAN, 361 Broad... Fence p.ost, Cr�tc�er & MIller.; ... . ............ . . ... 521,�9 Ranges, heaters, etc., means for lighting gas. C. 
By mail. M; l\1unn & ('0 . •  publisbers. 361 Broadway, N. Y. way. New York. �����;�g���n(,':t� f�J'��ent, G. D. Lockwood . .. . 522.164 

ReeY.· ���eF�s'b'I;;;e 'reeCHO'se' reeC······ .. · .. · 521.P15 

lfor tbe original Bogardus Universal Eccentric Mill, 
�'oot and Power Presses, Drills, Shears, etc., addre88 
J. S. & G. F. Simpson. 26to 36 Rodney St., Brooklyn. N. Y. 

Competent persons who deSire ag-encies for a new 
popUlar book. of ready sale, with handsome profit, may 
apply to Munn & Co., SCientific American Office. 361 
Broadway, New York. 

�-Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on ap plication. 

HINTS TO CORRESPONDENTS. 

Narne" and &dd"ess must accompany all letters. 
or no attention will be paid thereto. This is for our 
information and not for publication. 

References to former articles or answers should 
give date of paper and pal5e or number of question. 

Inqllil'ie" not answered m reasonable time should 
be repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by letter 
or in this department. each must take his turn. 

Buyers wishing to purchase any article not advertised 
in our columns will be furnIShed with addresses of 
houses manufacturing or carrying the same. 

Special \V"itten InforlDation on matters of 
personal rather than general interest cannot be 
expected without remuneration. 

Scientitic American Supplements referred 
to may be had at the office. PrIce 10 cents each. 

Boolu referred to promptly supplied on receipt of 

Fiber drier. �'. G. & A. C. Sargent . . . . . . ....... . . . .. .  521.824 Refrillerator, �'. Jacoby ... ..... ......... . . . . . .. . .... 522. 118 F!le. ready-reference, W. L. Van HarlIngen ....... 522.171 Refrigerator car, F. E. Canda ....... ................. 522,105 INDEX OF INVENTIONS Fl lter \J . A. Bowden .................................. 522.043 Refrigerator car. T. J. Gilmartin .... ................ 522.112 Fire a arm. P. J. Regan ............................. 521.919 I Re"ister. See Casb register. Electrically operat-

For which Leiter. Patent 01 tbe 
United Slate. ,were Granled 

June 26, 1894, " 

Fish line reel, N. H. McGregor . . ....... . ...... ...... 522,009 1 ed register. Hot air register. Fisbingapparatus. P. S. & A.J. Downie ..... . ..... 522.111 R beostat. B. E. Baker ... ..... .. .............. .... ... . 521.843 Fisbing float�, G. H. R�wlh:lgS . . ...................... 522.167 R otary engine. F. Brackemann ...................... 52'J,H5 �l��i��'if' celIin!enro�;�r;ctio;;: · iirej,;:,;gr,.·�· 
521.927 �Jftl. �:."n�s���nlll'.1:e������ : ����:::::::::::.: g�g� Seipel .... .... .............. .... .............. .. . .. 522.168 Safe lock. Burton & Covert .... ................ .... .. 522,103 FluW�

nel:ff�t�t�� . ���. ��
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. 521,907 �:1: 19��i� �e�b

a
:¥�ni,' <5. '0': ·Y'aie.'::: :.'.': :::: :::: ��:�� Food products 1rom cereals, machine for the Sash cord fastener. L. H. Mullikin . ........... . .. .. 521.806 manufactUre of. H. D.  Perky ....... ... ........ .. 521.810 Sasb lock. lifter. and bolder. Guy & Reed .......... 521.955 

&N D EACH BE�KING 'I'H. 'r DA'"'E. ruit can. C. Scbifferly . . . ... . ..... .... .............. 521.921 Seaming macbine. can. J. W. Roberts ...... 521,894. 521.895 aL ... urnace. See BO l ler fUrnace. Seat, O. L. Barrett .................................... 522,H2 

[See note at end of list about copies of these patentB. j 
Game apparatus. COin-contrOlled, W. M. Keane ... 521,932 Seed, machine for cleaning cotton or otber, M. g:�: ��g���: IIu�zru���

i
.��

.
:::::::::::::::::: ::::: sep:�l��:' 'See �iag'Deiic' sejjarator: . .. . . .. . ... . .. 522.179 

Garment supporter, G. E. Adams . .  :. . . . . . . . . . . . . . . .  Sewing machine, P .  Gohrmg . ...... ..... .... . 521,855. 521,856 
Acc�mulator plate. C. J. Barbier .................... 52],970 �:�rg���:�'ir.��r�;�r�$,' 8: 1: 's�!����'.::::::::: 522,088 

Se
�

i
o::�� .�� . . � .���. ����.����. �� .�����

, .. �:.�: .����. 521,982 AddlDg machI�e, H.. Baumann ............... . ...... 522,098 Gas generator alld burner, C. F. Sanford ........... 521,82 2 Sewing machine shuttle, H. A. Bates .............. 522,002 Addlll� machlDe, electrically operated, R. Ban- Gas meter, E. Haas .. .............. .. ............ ..... 522,OM Shade h older, window A. B. Dunkle . . . . . . . . . . . . . . •  521.784 manu . ... .. .......... .. .... . :.: ...................... 522.097 1 Gas retort lid. C. C. Walker .......................... 522.137 Sbaft bolder. vebicle. P. J. Harrab ........... ...... 522.114 Advert!s!ng dev!ce, B. D. MIlhken .................. 521,961 Gate. See Railway crossing gate. Shears. See Tinner's shears. Advert!smg deviCe.,�. A. Root ............ ... .... . 521.990 Gate. F. S. Gray .................... .................. 521,880 Sbell. R. A.oiIadfield . . . ...... . . . . . . . . .. . . . . . .. . . . . . . . .  522012 A
A
d
l 
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s
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l
• 1. FJl,. Deat!,:,: ............... .... 522.154 Gate. E. Neuhauser .. .... .. .... ....................... 522.081 Sboe. R. L. Godl II .................................... 521 . 768 arm. ee urg ar a arm . .I! lre alarm. Ther- Generator. Se� �as generator. Sbnt-offdevice, plpe. J. F. Nelson .................. 521,�38 

Ani
mal alarm. . Glass, .compositIon for manufacturing, A. P. Side ligbt, C. AndersoD ........................ ..... . 521,777 ,!,a\ trap. M. B. Morris ........................... 522.165 Ayling ....... ....................................... 522.001 Signal. See Grave signal. Anviit Jeweler's, 10. �. Lutz ......................... 521,802 Glove, boxing. Carson & Martin ................ ..... 522,106 Signal operating wires, compensator for, J. S. Asb eJecto!". F. E. KIrby .. . .. . ... . ... . ............. . 522 .119 Glue Into sheets. apparatus for forming. C. W. Ly man ............................................. 521.885 Axle box hd. P. N. �'rencb. . . . . . . . . . . . . . . . . . . . .  . .... . 050 Cooper .. .................. ..... ....... .............. 521,945 Signaling system and apparatus electric time W Axle lubricator. car. D. McCartby. . .. . . . .......... . Glue making apparatus. C. W. Cooper ...... 521.947, 521.948 A. Purcell ....... ... . .... .... .' ............... .' ... :. 522.029 Baby carner, S. Kehlenbeck ............... " ........ 522 G-l Y!Jerine and �lt. from spent soap lye, recover. Skirt and trousers, combined, Zeller & Crager .... 521,998 Barrack. W. A. Mc�arry ............................ 522 mg, E. K. Mlttmg ......... ........................ 522.023 Sled. J. Hofer ......................................... 522.000 Barrel. packmg, E I! MaBOn ........................ 521,804 Glycerine from glycerine foots, recovering, J. Sleigh runner attachment. H. J. Howard ......... .  521,794 Bath tub, Ward & 'Y1DHeld . ................... ....... 521,837 Van Ruymbeke ... ................................. 522,133 Smokestacks, device for increasing draught in 

B
Battery. !;lee VoltaIC battery. . . Glycerine from '!Pent soap lye. apparatus for re- R. Gaul. ... .... .... ... ......... ............ ..... . .'. 522.009 attery grlds of forced lead, machlne for making covermg, J. Van Ruymbeke .................... 522,135 Soap lye, recovering products from spent:, J. ,'-an storage. W. W. Gr.lscom ................ ......... 521.791 Glycerine. process of and apparatus for distilling. Ruymbeke ......................................... 522.134 Battery plates. formml( storage. Sorley & Pum- J. Van Ruymbeke ............ ................... 522,132 Soldering macbine. can J. W. Roberts ............. 521 896 pelly .. ... ......... .................................. 921.897 Gold from its cbloride solutions, separating. J. Soldering tool. electric, J. F. McLaugblin .......... 521:914 Bearmg. ball. J. H. Myers ........ : ................... 021,987 W. Sutton ................... ....................... 521,899 Sole cutting macbme. J. J. Heys .................. .. 521 793 Beds�ead. ,wardrobe, HarrIS & Jalser ..... . ... . . . . . .  §22.0l3 Gold or SlIver from ores, process of and apparatus Sole rounding machine, J. N. Moulton ............. 522,i66 B�ehlve. E. Dallzenbaker : .......................... tl�l,876 �or extraction of, J .. W. Sutton ......... . .. ...... 521,898 Sound conducting apparatus, G. A. Leech ......... 521.800 B�cycle canopy, J.. ... �. Jenkins ................. ...... 5�2.06? Gra.mmeter, C. L. \Vyhe .... .... .. ........... ........ 521,004 stamp, return poetage. R. S. Williams .............. 522,037 BICycle saddle. F.�. Weaver ......... . ... ... ....... . 521.943 GralDstorage building. metalliC, E .  O. Fallis ...... 521,951 II on. See Model stand. Trolley stand. BiCycle wbeel, SmIley & Dunlap ...... .. . .. . . .. .. ... 522,090 Grapple, D. El Lyon . . .... . . . . . . . . . . . . . .. . . . . . . .. . . . . .  521.913 Steam. apparatus for preparmg expanded and re-Block. See BUlldlllg block. Pulley block. Grave signal, H. Deveau ........ ............. ... .... . 522.11 0 heated, F. L. Dyer ................ ................ 522.157 Boat· S'§e S�bmarme poat. Torpedo boat. Grinding and polisblllg macblnery, E. Ford .... .. .. 521,953 Steam boiler. H. N. Bartb ............................ 521 844 price. 

ilIinerals sent tor examination 
marked or labeled. 

B
BOI er. 1 ee team bOi er. Grinding macbin\', T. B. Dooley . . .. . .. .. . . . . . . . . . . .  522. 1 55 Steam bOiler, T .  Miller ............................... 5:12:077 

sbould be distinctly Oller c eaner. automatiC. A. L .  Baubard .... ..... 521,874 Gripping device. l). W. Nason . . . . . . . . . . . . . . . . . . . . . . . 521.963 Steam boiler. F. Prox ....... ................... .... 521,812 BOller furnace. steam. A. J. Hodgson .... .. ...... 522.059 Gun. breec.b- loading. I. .N. P. Stokes ................ 521.831 Steam bOiler, water tube. L. D. Davis . ....... .. . . .. 521,850 
�gn:�$�r:�:at;��l i�s�\��I�i;i�hi��· _·nnd8e� 521,863 aun. r����de��� n�l1. Latulip .................... ��,m ���m bo!!�r, �ater_tu!J� J.�. Van ?!ke . . . . . . . . • 52'4.005 

Q""_" np_bo 'u, 'TT. ". "[llpe ......... ............ . n.".,. H lIIDfie. \lee Tool1lal'td'fe. Steam. preparmg. J. Van R'uymtfi',w: . .. .... ........ \\� •. Q%'l (6143) E. A. C. says: Glven an 01<1-
Bg�k c�r���j��t�gl� locking. Cummings & Jor- Ha'lfa'iJ';er.

see Lamp hanger. Trolley wire 
���:::: \���. tfrid"j:��tD: i:: ·Loriii:::::::::::::::.:: g�:� fashioned breast water wheel 8 feet diameter. head and d 522152 H J P t 522 086 St 1 f t f B 'r lb t 522 034 BOOk�ndUPIi;'aiirii" ;'asli' ,,;: receipt; 'Jii::i;i: Garreti'.: 521:879 H:��g:· and �fr:�eu:"c"mbined; i: 'siititii:::::: ::::: 521:826 stfl�: Jf.��p��gii'itL . · ... � . .. � .. :: ...
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:.: 521;811 fall 6 feet, gate about 12 inches under top of water, Bookkeeping. system of. W. Himrod ............... 521,882 Harrow attacbment.H. M. Mills ....... ........ ... . . 522.178 Stitcb se_ating and indenting macbine. J. B. what would be the proper speed of wbee l at circumfer· Boot tree. J. Macdonald .............................. 522.069 Harvester and busker. combination corn, J. Hadaway ........................................... 521.978. 

ence? or the number of revolutions per minute to get Ggm�������i·.t·.'flgl:,� .��:::::::::::::::::::::::::: �l:h� Ha?v����:co·r"ti.:·W:F:·:Z"iegier:::::::::::::::::::::: g�:� ��g���tJ:�n����I:.�����.��: . .. ........ ............ 522.015 best effect of water? A. The wheel sbould have one· G�:ce ��HIf'�i����b. �t\����fal. ����. ��:':' ... 521.997 *�Hi::;'::'�: N.u,*I�.'W;ri· : : : : ::: :::::::::.: :::::: .:.: g�i:� �t���· tr
e
:'i�� .

o
l�· s�e:r .'::�����J..:: : '.: :: :::: :::: ':.:: ��UM half the rim �peed due to the velocity of the water under Brake. See Vebicle brake. Hay rack. G. Hausmann... , ........................ 522.056 Stovepipe attacbment. J. H. Huntress ............. 521,959 

the gate head. which is 8 feet per second theoretically. Brake beam. C. T . Scboen .... .......... . . . . .. . . . ..... 522.032 Heat motor plant. R. D. Kinney . ...... .. .. .... . ... 521,910 Stovepipe. joint, F .  R. Braman ..... ..... ............ 521.875 
but practically only 6 feet. The wheel rim for best effect ��r31�� ��

I�a��� 
& 

n.���
e
.� •. ��'::: ... : :: .. ::: .. :.::::. :'. ��:��l HeW:ter ��:t!�edwater beater. Tire beater. �g�/::,�';,':,';,';.'f;.1i.���':lioo:::::::::.: :::: .:::::: gg:�� 

should have a velocity of feet per second. or7� revolu- ����::: ba���n��'a��i&"ilue�ii����.�� :::····::::. ��:� ]�g�.ln�e�eu�:;;:t;g�k.S ' F
. Clark .. ................ 521.782 

���::f�����:f.'���et;."��a�n�����.�·:.·.·:.·:.·:::: m:� tiOIl8 per mInute. Building- block and apparatus for D;lanufacturing Horseshoe, J. H. Smith et al. ........................ 522.126 Sulky. S. Elliott ............ ..... ...................... 521.878 
(6144) G. H. F. writes: Will you kindly BU1�:r:o�;Ii'd�l�.

n�·iiig;.: ::::: ::::::. ::::: ::::::: ::: gg:M� �g�� �:�l: 1..t. ��nb:'L:.:::::::::::::::::::::: :::: g�t� ��i��b�n���it!riw�y'!w?l���e ......... ,," 
....... .  52'J.lbU 

decide a matter between A. and B.? A. asserts that the B����J. a§a::G:�e����et· ri;���;;''l,ci� b'u;';"e�: . 11,423 ���:!�I��
g
���t:,:. �: R��c��;";';;:::::::::::::: :::: ��:r:ili �:a�� ����Jillg 
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�g��sJ; ��i���fl;i: '0: 
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p: 522.109 

receiver of a rain gauge placed horizontal. gathers all the Burnisbing macbine. T. Gare . . ..... . . . . .. . ..... ..... 521.977 Hydrocarbon burner, C. S. Edmonds .... ......... ... 522.158 Bacbelder .......................................... 522.096 
rainfall. even though the wmd defiects the rainfall 45 de- i�iig� .�����:bfe�'i�ill:�'f{,J!;s�bu::::::::::::::: : :. �.m 1��i';;:t'ifr�r·lee
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omce' door 

";;;� 521.821 TabJ�in�i��:.tension table. Game table. Ma-
grees. B. claims such defiection (45degrees) would cause �.:.'J�o'§�e

a���ft���Ob�?�::'��g pearl, G. Carlyle. 522.044 Jns�l�t
a��: J. M. Andersen ............ .... .... ....... 522.175 ���i��

a
::;a�bPriei!i

c
:g�gn: T: H: Lorimer::::: : :: ::: ��g»J� a large portion of,the rainfall to go over the receiver. as a Can crimping machine. J. W. R oberto .............. 52L893 Ironing board, Hiett & Cole ........... .............. 522.058 '1'bermal alarm, H. F. Maxi m . . . . . . . . . . . . . . . . . ... . . .  522. 02'� 

less area would be presented to catch the rain. Which g:� ��n�� �:��:��: ��B?��iiD::::::::.:· ::::::::: g�NllZ f�lri�l. 
pif��1t�r���n�aiPioyrit?

b�ig�ePiPe·jOin·i
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522,046 Tb
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h.
i
��. ���i�. �a:.�I.e�.��.�.��':�I.����: 522,011 is right, and why? A. B. is correct. The effect of a Canal traction device, II'. A. Pocock . .... ... ........ 521.865 Keyboard mechanism for playing upon strin ged Tilc for :Hoor and ceiling construction, J. SeipeL .• 522.169 

slantmg rain on the actual rain catch is the same as If Car coupling, C. H. Andrus .......................... 522.{}95 instruments, E. J. De VJaminck ................. 521,851 Tile presses, antomatic valve gear tor, H. E. 
the gauge was turned up to an equal angle for a vertical 8:� �g��li��: "W-?T��fl���: ::: :::::: ::::: ::::: :::::: m:� l�fft?��dinn;�hf��en�;,�ie�ac��\��rCiitii:·H:A: 522.048 Tin:!��I;ear8:·A:P:Diiroiie::::: :::: ::::::: :::: ::: g�a� 
rainfall. The difference i n  area o f  gauge i s  equal to g��ggg:::r·V�t.,Wy·.�.��.�::.��:::::::::::::::::::: g�:gt;� Kni�?;;':e�;,'t·i·ne:·Warj,;·6:·B· .

. Sa:nder:::::::::::::: %�k� ¥:�N)cifl�::e:cb�lj.Bl.lI��J;��eii:::::::::::::::::::. ��:Ml the difference of area between a circle and an ellipse, Car. dump. P. Peterson .... .. . ..... . ....... .......... 5:12,(126 Knockdown case. M. M. Cleckley .................... 521.848 Tire fabric, bicycle . G. C. Moore ..... . . . . . . .. . . . . . .. 521,805 
proportioned on the angle of descent of the rain drops. 8::: i�����: M: �.�.

b:�%':ti(jli(;i::::::::::::::::::::: g�:8�8 t:::-:�: �l����i� :��: r.1.·J�mo;;::::::::::::::::::: gn�� �i��.��t
t
�!j..

J
6.

A
K?����i��·.:::·.:::·.:::·.::::::::::::: ��:i� (6145) F J H asks' What is the best Car guard. G. Boebm ... ........... ................. �22.003 Lamp. electric arc, L. B. Marks ..................... 521.936 ?:ire tigbtener. Hays & Tbuston .................... 522.162 . . .  • Car hfe �uard, J. J. Beals . ... ........... . . . ..... . .... a22,09<J I Lamp �anlZer, 'I'. Hl!-ncock. .... . . . . ............. . 522,160 l,obacco PIP� cov�r, A. A. rercy .... . .. . .... . ... .... 521,864. 

way to learn
. 
to �ead �e�hanical �rawings ? Is there any g�� :���g :�=��: i.�o�1��::::::::: ::: :: ::::::::::: g�U� t::::g.I:fa¥�r�: �\�£�n:ite:;·l��f.��.

U
�bl�I1.::: ::::::: m:� �g�?���;�I�:�:'J:�: ���r��::::::::::::::::::::::::: �:�� book that will gIve thiS mformatIOn to one who does not I qar seat, reversible. R. H. Weatberl!." . . . ..... ..... 522.173 Lamps

\i
djustable carrier for electric. R .  Faries .. 521.952 Tool ball dIe. L. H. Schmitt ......................... . 532.03! 

care to take a course in drawing? A. There i s no better Car p:�k1��on�g�.��at�� .. ���. �.��. �:.�����' .. �: 52'J.084 t:�t��n.c�.
o
w.

a
}������:.

k 
.���.���:.'.�: .

E:.��.���: rg;ii:� ?j.����3�d���t." �'b�����e:'i 'p:'Hoiian<i'::::::::::: ��:m way of learning to properly and correctly interpret the Car wbeels. manufacturin!<. A. J. Fisber ........... 521.787 Lantern, M. G. Stevens.... ....... ... . .. .. ........ 521.829 '1'raction engine. C. Quast ............. .............. 521.988 
exact meaning of mechanical drawings than by making Car�btla���l,.es

b
.
el� :.�

nder
.
for

. B
t��:t,.

rai�w.�
y: .�'. �'. 522.147 t���i�� ::::�g\��: ��F. �r���

d
.
y
:::: .. ::: .. :::: ... :':.: Zn:m ����s'�\�llt':r. Vre��e�OWer':H: Baldridge::::::::: g�:� 

a study of mechanics and practice. in drawing. Famil� Cars, means for suspending electric motors from, Lathes, meanB for centering face plates for, E .  Trap. See Animal trap. Ste� trap. 
larlty with drawings and personal explanation of their car�' fa���il�ppiiance' 'for' 'street' i-aiiway,' F: W: 522.067 

Letre�y�"i��: 'C::-ciiappeii':' ': .. :. ::::::::: ::::::.::: :i:� ¥rgn�� ��'l;!-���.4r. "J����i�'iie:. ::::::::. ::: ::: g��:�y; 
mealllng from.a draughtsman will do much to give you a J enkins ............................. .... ......... 521.981 Letter box. Savage & Harrison ... . . . . . . .... . . ...... 521,993 Trunk, railway, car. N. C. Bassett .................. 521.778 
general idea of the methods of expression in mechanical c

ar:tr::t�'i<!. ��fIe�m�l�d. �.�f� �y . ��
t��b.� .��� .. ��� 522.115 t'i�g� ·sJ,�';,�i.dJ. l�b

iiugbes .. . . ... . . . . . .... . . . .. . . .. 5:12,116 
Tru

�.
k
t �X���;..��.d. ��

t
���. ���1� 

.

.. ����I����.�: 521.873 
draughting. but it is only a superficial education. You Carria!<�. child's, H. 1. Humpbrey .... .. .... .. ... . .. 522.117 Line fastener

h
�' M. Cbristensen . . .. . . . . . . . . . . . ... .. 521.847 Trunk corner and bin"e P ieceh G. F. Pottle ....... 522.182 

call also do much toward this yourself by a study of g::g'r��rpfsI�����g�� �a:�ar::;�sc�t���;Chalk. 521,790 t����Y'S����f�1�c�: �:��el����
ler . . . . . . . . . . . .. . . .  522,073 Rt��ks��1�t�1��.u' etc., E. ronsdon ............ 522,1{6 

books OIl draughting. g�:� ��i:��� .  �: t!:. i!b����O{,::: .... :: .:: .... :::: .... ::.:: g�H�� t����gfi��
t
��n8?n�

b
!���e�F�T �CJtia�e.�i�: :: ::: ��g�� Tu

����ci'����� •. ����.
i
�:. ���. ��.�

i
.��:. � •. �:. ���� 521,792 (6146) F. E. D. says: To settle a dis- 8�::�:;t���:l �n:d�to�.:::::::::::::::::::.::.:: g��:� t�g�i�:����

d
i:�':{'x�·i�br�c�o�· 

House. Jr ...... 521.958 
¥������ • .r����� 

.

. � .. �� .. �.���I::::::::::::
.
::: 

.
. : gg:� 

pute wil l  you please answer through your paper which Cbi�n���e�r.�������.��.� 
t�: .����������� .�::.�: 521 .020 h':.�b�r

e ��;fe, ������Jf:r�����:::::::::::::::: g�:M2 ¥������g����rn�s, �1:.�ri:· aitaciime�f�: 521.957 
has the most traction surface on the rail. a locomotive Cburn dasoer,..,J . W. Rick�r . ......................... 521,9'20 Ma!!netic separator, H. Carmicba�l. . . . . . . . . . . . . . . . .  g2!.906 C. T. T�atcber ... ..... : ........................... 521.900 
witb. 3Hi foot drive wheel or one with 7 foot driver. the Clgar b?lder. " . D. Van WIcke!. . . . . . .. .... . . . . . . .... 522.(J9� MatI markm"macbme .. F. N. EthrIdge . . . .. .. . . .. . .  022.949 Umbrella rIb lockmg deViCe. F. W. T. Jedeck. 
weight being the same! A. The larger wheel has the , 8t�:�lt

l
t';,'c:�i.;'c·t�g ���r'bOXiiig' iDach";;;e: :i.'ji 522.076 ::��b fI{�i:�J�Z��Wrf"g�.�ra�::::::::::::::::::: :'::.: g�Ul311 Umbrella. self-closing. J. H. Sprague ....... ��:O��: gg:�� 

largest b�ring surface. but as surface does not c?unt in I CirC'J;��aker, ' i.i: ·(i':·Hai1:: .. :::::::::::::::::::::::: %�:Ml m:����,
c
s���/�::::e�!L�E.Ki��J'�c·.:::·.:::·.:: �g:� �:f:'::�I��a�e,�: ��'Q'o';;rb·ee;.::::::::: ::: .... :::: �n:� frictIOn WIth a gIven Weight. the smaller wheel WIll have ('Istern. T. J Sbearer .... ............................. 521.869 Meat cntting macbine. M. Lytcb . ................... 521.R88 Valve for water, steam. or other liquids or gases. 

slightly the greatest pull because of the increased bite on Clamp. Yeager & Westlin . ......................... 521,872 Mecbanical movement. J. C. Butler . ...... ........ .. 521.780 W. Tboms�m ........................ ............. 522,1;1l 

the rail, due to smaller bearing surface. 8l���: e�eec�:f����.'W.
pp��'iii��i.· ............. 521.840 

l\1et
Jll�e��[t. �

t
.�
.
:. 

ma
:�I�

e 
.. f�r .������� 

.

.. � •. .  �: 521,785 �:tj�I::'���;�.iSw.'.rLfneW:c��:::::::::::::::: ·.::: gg:�A! 
(6147) R. P. J. asks: 1. What should 

be the specific gravity of the liquid in storage battery? 
A. UnCharg ed 1'170; charged 1'210. 2. How long should 
26 cells. each 4 plates, 4 in ches by 5 in ches. light one 16 
candle power 5U volt lamp? A. Ten hours. 

Clotbesline fastener. H. Betka ....... .. .. . . ... .... 521.971 Metal boring machine. D. Stevenson .. . . ......... .. 521,922 Vending macbine, J. A. & W. T. Westbay ...... . . 52H39 Clocks automatically, macbine for grinding. C. M. Metals electrically, heating. C. L. Coffin . . . .. . . . . . .  522,151 VoltaiC battery, H. Timm ...... ..... .... . ..... .. ..... 5:12.127 
Jarvis.... ... .. .... ......... .  . ....... ...... .... 521.980 Metallic bodies, means for making, H. C. Wolle .. 522,00..'1 Watch, Eltem windinll, G. S. Klein ................... 521 ,S84 

COffe e drying ap�arat us, R. P. Hocking ...... .. .... 521,S5Y Meter. See Gas meter. Grain meter. I Waterc]oset bowl and soot, G. F. Greene .......... 522,010 

8gg'c�::t:'if.;r.Jc. ��li��e::::::::: :::::: .:::::::::::: g�:�� :lr:rt:;��.�d��s�e���bJ�L�����;.�����·:. :':.:':.:::: ��:� ;:��� g�:�!r"6'��oRe?.g°J.t.
n���·lmi;;:: :::::::::.':: gg:§3� 

c
on

g;�a�r�g���(}
S
ca�';,����. �� .��� .��.��:���.� 521.929 :g�rJ.

st
��N1�1��£l:ri��id:·················"·· ·· ··· 521.833 ��i�� �';,'t��.l! A�pX�Jt!��O?d .�:. ���.�'. ��.

:. :�B
.
16 .. gmU 

gg�������:�: �.('��rd�eii.·::::::::::::::::::::::: :: �ft:� :g����de��r*':��n�h�:.�����:::���:�· .. �·�: ggJ� ;��'i:i: pw.;�1ir.;'y:e �1�.:r.ers ................... ... 521.96( (6148) L. L. Y. asks: Please tell me Coop, folding poultry , I. T. Carter . ................ 521.781 Motor. see Electric motor. Water motor. Wbeel rim and makiIlll' same. C. F. Cowdrey ...... 522.!J.I7 
Cot, folding, T. Sands . . ..... . . ............... .... ... 592.183 Motor or pump;C. E .  Brown . ...... . .. ............... 522.102 Wool. apparatuslfor extracting oll from, F. N. how t be gear of bicycles is calculated? A. Divide the 

number of teeth on the large sprocket by the number on 
the smali. and multiply the quotient by the diameter of 
the driving wheel. 

(6149) O. L. S. asks: 1. A says that No. 
12 wire has only twelve times more electrical carrying 
capacity than No. 36 wire B says that the electrical car
rying capacity of No. 1� \lITe 18 U10re tllan twelve times 

c
ot

��� .. ��
l
� .br�.���� ���I�:: �������. 

&
. ����� 522,159 ��:�re�"c'!.;'���i:'l.,;t,:l�::.�::::::::::::::::::::::: �g:� WO�I���hi;;g ·�.wii i{,e·.· ri: Fi.: Rice':::: . ·::::521.si7: gm';j 

Coupling. See Car coupling. Pipe coupllng. Nut lock, D. Boyer .... . ... . . ...................... .... 522,144 Wool wasbing macbine. �'. G. Sargent .... .... ... .. 521,823 
Cover, milk jar. C. N. Wilcox ........................ 521,841 Nut lock. J. C. Brown . . . .... .......................... 521,!H5 Wrencb. See Cbain wrencb. Tire boltwrencb. Curling Iron bolder. M. A. Sbeldon ................. 522.033 Nut lock, W. T. Ricbardson .......................... 521.941 
Current machines, controller for alternating, E. Oar lock, J. D. Prescott ..... ... ....... .. ............. 521,890 B. V. Seaverns .................................... 521.867 Office door indicator. Lawrence & Hopkins ........ 621.983 
Curtain bolding device. O. Anderson ............... 522.176 011 can, G. A. Rawbouser .................... ....... 622,087 
gr�:�. 

pl���·1o:io
G���� ... ... .  '" ................ 521.930 Oil'D��;.s, la�.� . �����. ����.�' .. ��If��� .��� .�:.�: 522.156 

B�J'i�b!���J�t�\���:::.�:.�·.�.�:.�:.�����.���� i�:\Wt 8��;.E��b�f{.It;J������8i'Jg.,� .. ����:::::::::::: ��:m 

© 1894 SCIENTIFIC AMERICAN, INC 

TRADE MARKS. 
Acoordions, W. Spaetbe .................... .......... !!4,909 
Antiseptic p()wder. B. L. Maltbie .................... 24.925 
Beer. lager. Bartbolmay Brewery Company ........ �4,914 



t4 
---.---�--..... -----.. . --. 

-
-----

Canned and preserved fruits and vegetables. I cet!��V:�4 ����\��t b?g�����· siabs for waiks a;;<i 24,91
8 

floors. SImpson Bro1hers Company . . . . . . . . . . . . . •  24,931 
Cement, Portland, Societie Anonyme Union Fra- l 
Chi�;�n1��1 �dit;g' " i:;l�mbe'r�; " and' " tc;iiet" ' war�: 24.930 I· vitreous. 1\laryland Pottery Company of Balti-

more City . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.932. 24,933 
Cigars and cigarettes, Mancbester L'igar Manufac-

turing Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... .  24.914 

8g�;.,e
ts�n;Y ;,,��l;�ft:

r
D"Niciiois: : : : : : : : : : : : : : : : :  : : :  �:�U 

Cutlery and carpenters" machinists'. and farmers' 
tools, and hardware, Beck & Gregg Haluware 

J cieutific !mericau. 
INSTRUCTION �� MAIL 

In Architecture. 
Architectural Drawing. 
Plumbing, H€:ating and Ventilation, 
���rg;a�W���!��fug , 
SUlVeying and l\lapping. 
Mechanics, 
Mechanical Drawing. 
Mining, 

Gre�����3��is: a'�imai: 'Em'ii'Wi�iie�'Compai;y�: : : �::� ! MATCH � MACHINERY. 
EnglistJ. .Branches, and I E L E C T R I C I T Y .  MUSIC AND LO N G E Vl'l'Y.-A PAPi<:R 
Diplomas awarded. To begin students need only by Ephraim Cutt�r. M.D., in whic� the author endeavors 

knowhow to read and write. Send for FREE Circular ! to show that mUSle prolongs or IS thought to prolong 
0:(. information stating the subject you thi.r;tkof studying . lit� ; that diseases 'peculiar to �nd preyentive.of long
to 'l'lw Cor.·e!"'ipolldence �chool uj lUe('hauic� eVlty are those that Impede the CIrculatlUn of aIr. blood 
and J udllstriul :Sclenccs, :Scrunton, Pa. and nerve force. 11tmt Illusic is physiologically capable 

Beaters, furnaces, ranges, and stoves, and parts of I and appliances forthe samei E. C" Fitz, . . . . . . . . . 2,t,937 Latest improved. Complete plants furnished. JOS. C. ���:� �ae��s
pi::a���� sa�,

a3�r:��1 &niih\�:��.�:' �:�1� , DONNELLY, 1209 Buttonwood Street, Philadelphil4 Pa. 
Laxative. F. L. Taft Medical Company . . . . . . . . . . . . .. 24.924 
Liniments, M. Queenan . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,926 
Lithographing purposes, zinc plates for. Phoenix 

Litho Plate Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 24.934 
Matches, L. Rosenstein . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  24,920 

M
e��hl��,

e
�is����:�o�P�:�:;�l�e�,f a�id�e�iifr\�:: 

MANUFACTURED BY 
WELL DRILLING MACHINERY, 

WIL LIAMS BROTHERS, 4000 STUDENTS. of enlarging the chest and the capil laries and of" calming 
and regula{.ing, if not increasin)! nerve force. lllld that, 
other things being equal. longevity should belong to 
musical people. Contamed in SCIENTIFIC AMElUCAN 
SUPPLi!:l\1i!:NT. 1'0. H�4 . Price 10 cents. lJ.'o be had at 
t his office and from all newsdealers. 

line of, JI. A. Price . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . .  24,922 1 Photographic use, paper for. Vereinigte Fa briken 
Photographischer Papiere . . . . . . . . . . . . . . . . . . . . . . . .  24,!nO 

Pills, certain, W. A. Abbott . . . . . . . . . . . . . . . . . . . . . . . . . .  24,923 
Saive. lip, O. Mal<enau . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 24.927 

I T H A C A ,  N .  V . ,  
Mounted and on Sills, for 

deep dr shallow wells, 
with steam or horse 

Study Electricity at Home "Pacific" & " Union" 
ilhirts, A.  M.  Stockwell . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . .  24,913 
Tie plates. Central un and Supply Company . . . . . . .. 24,936 
Whisky, Scotch, �. Robertson & Son . . . . . . . . . . . . . . . .  24,916 

byour correspondence method, with FRll:EApPAHATUS. G Terms low. Cat. free. ScientIfiC Machinist, Clevel'd, O. as and 
Wool fat, Wool OIl Refining Company . . . . . . . . . . . . . .  24,929 

DESIGNS. 

Bonbon, W. M. Lowney . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 23,400 : �r��i(\t\��fA�·;;· ;';'i:':':':':':':':':':':':':':':':':':':':':':':':':.::: H:h1 II Brothers 
WI· re Ben d I'ng and Fa rm I' n g Hm ... e. strap, W. H. Hart . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 23.402 

.Lamp burner, L. J. Atwood . . . . . . . . . . . . . . . . . . . . . . . . 23.401 

I Lemon squeezer handle, A. Ha uke. . . . . . . . . .  . 23,403 Estimates furnished for machines and forms, either 
Monument, W. H. Perry . . . . . .. . . . . . . . . . . . . . . . .. :"0, ,1.,5. 23.406 �--

T· 
W ";'I 

--��-------�--� I simple or a �omatic. Send sample of article required. 
Razor strop, F. Kampfe et «!. . . . . . . . . . . . . . . . . . . . . . . . . . 23,401 1 A R ESIAN ELLS -BY PROF. E. Llghtmachmery and models bmltto order. 

G. Smith. A paper on artesian wells as a source of L. 1. DARBY, Mulberry andChestnut Sts.,Newark,N J. 
A ,}rintt.:d eo,)Y of tqe sP�cification and dra;wing . of I :i��er

w
s
�r:.

l
Y SOI!:8��;!�i%:10��:���e�o::1i�����i�� a;��i I • � 

!Lny pat�nt In the f?regOlng hs�, or any pate�t In prmt supply. Containpd in SCIE:\fTIFIC AMERICAX SUP- Adjustable Band Fasteners 1ssued sInce 1863. -w:lll be furnIshed from thIS office for PLEMENT. No. 94 ' . Price 10 cents. '1'0 be had ut this 
25 cents. In orderI:ng please state. the name an� number office and from all newsdealers. . 
'lrJ�d"w�;tWe\v

dj�;��' and remIt to Munn '" Co., 361 For N K S  U� ;:)� 
(;Huacliall IHl.t t�lIr � may now be obtained by the in. 

ventors for any of the inventions named in the fore_ 
gOing list, provided they are simple. ata cost of $40eacb. 
If complicated the cost will be a litt1e more. }j�or full 
iIl structiollS address Munn & Co., 361 Broadway. �ew 
\ ork. Other foreign patents may also be obtained. 

O I L WE L L  S U P P LY CO. r.!m WoI"l:,IUild 
Manufacturers of everything- needed for 

ARTES I A N  WELLS 
for either Gas,O ii, Water. or Mineral Tests, 
Boilers, Engin ea, Pipe, Cordage, Drilling 
Tools, etc. lil us'd catawQue. ,wu.:e ltstS, 

and discount sheets on request. 
Pitt. burg, 011 City and Bradford, Pa. 

Also, 32 Cortlandt �t., New York. 
�----ORU INARY ItA 'l'ES. 

In.lde  I'age. each insertion _ _  ., .. cents n line I 'l'he machiuery I make is 
IIn'!l. I'age. each in .enion - - - - 5 1 . 11 11  a line : you want. Every machine bears the imprint 

Hm:r t'�Ie:o� 1�l���;�d.of Adt'ertisements, Special and ; of my brain as well as �y n�me Of the best 

The above are charl'es per agate line-abOllt ei"ht work and finest matenal, It does the best :�J�� ��� 11rie
8.g�1��i�:p��iC�����::i��� ri;i�;h

h�ljh
:d

l!��: work, saves the most time� and makes you 

tisements at the same rate per agate line. by measure. the most money. Send for a catalogue. 

���ive� �re
p��fi��tr��S��)tl'i�d::;r����e�s

Trg;::;d�; ! Cata?ogues : A, woo�working ,mach'y ; Bit ma.ch'y for 
morning to appear in the following week's issue. t brass, Ivory, horn. etc., C. shaft g, pulleys, angers, etc. 

P. P R Y I B I L ,  488-500 W. 41st St .• N E W  Y O R K .  --------S ETS OF-CASTi NGS-O F M O D E L  E N G I N E S  . 
CATA LO G U E S  

..- F'R E E .  
- - ALSO TO O LS. S ELS.& PARTS OF' MODELS " 

VEGETABLE PARC H M E NT.-A VAL-
ua.ble paoer on the prtlperties. uses and manufacture of 
thls product. Contained in ScaENTIFIC AMF.UICAN SUP
PLEMF.:XT. No. 943. Price 10 cents. To be had at this 
office and from all newsdealers. 

No drip to soil table 
linen No wireR to cJog 
spout. No falling off. 
Beautif'y nickel plated. 
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A M EO�����BE!H�� J.��A�!!�Pst co.  
A COlnplete 8ysteln for the generation of a 

LATH ES Shapers, Planers. Drills, Machine Shop 
• Outfits, Foot Lathes, Tools and Supplies. 

Catalogue Free. ISEBAS'1'1A� LATHE CO., 
120 CULVERT ST., CINCINN ATI, O. 

OHEAP AND PERFEOT FUEL GAS • CONVENIENT PUNCHING PRESSES GAS BLAST FURNAOES, For Hand Use. for all kinds of Mechanical Work 
LightniUII" and Green IUvel' Screw H I C H  P R ESSU R E  B LO W E RS ETC. Plates (for Pipe and Bolts), Taps, Dies, ' 
Reamer� Tap Wrenches. Bolt Cutting 1 iT IUustrated Catalogues on applicaiion. 
t'!

%o��a��g����!�es, and many other Address, 80 NASSAU S'l'REE'!" NEW YORK. 
Manufactured by 

WILEY & RUSSELL MPG. CO" 
Greenfield, Mass", U. �. A. 

Sena for new Catalogue. 
Fourteenth Edition of C (Pi S lJ I. 'I' A 'l' }

-
O N INVEN··-TORS • A � IJ A () \' I C E  TO • 

E .  S · 

Experimental work of every de�criptlon. Automatic xperlmental c lence machinej[ design�d �d, buiJt. W' Send for circular. 

i - - VE LGE�P BlrO�N YES� 

Gasol ine 
Engines , 

Marine and �tntional·Y. 1 h. p. to 7;') h. p. 
Safe. Simple, Economical. 

THE GI,OBE GA� ENGINE COMI'AN Y, 
;')3 N. 7tII �treet. PlIilndehllIia. PH. 

SILK BLEACHING, NO'l'Et::l O N .-
By s. J. Pentecost, F.C.S. A paper reviewing- flome of 
the prillcipal methods used, comparing and examinin� 
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AMERICAN SUPPLI!:MENT, No. 911. Price 10 cents. '1'0 
be had at this office and from all newsdealers. 

CASO LI 
E N O I N E S .  

MOS"l' RELIA B LE, 
SMALL COST, 

GREAT MERITS. 
W' Send for 1894 Catalogue. 

P. F. OlOS 8< SON, 
Box 218. Lansing, Mich., U.S.A. 

W' E�'I'A 1I J . 1 1'>l Il E J) 1 1;<1.'). 
The Most Popular Scientific Paper in  the World 

Only  83. 00 tl Yenl'. I nc l ucling  IJo8tuge. 
Weel{h'-:i� N" u utbel's It Yenl'. 

1'hh!l "'iclf' l y  ci t'c n l u  red and spiendidly illustrated 
paper is published weekly. Every num beL' contains six. 
teen pages of useful information and a larae number of 
orbrinal engravin.o:.s of new inventions and discoveries, 
I'epresentint: Rug-ineering Works. Steam Macbinery. 
New lnventions. Novelties in Mechanics. Manufactures. 
ChQn:>.iliOlu·.J7. lIDoQlrj�it:y 'llgJ.oprapby. Pbot.ogr.a.phy� Arch'. 
tecture. Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

'l'c ..... s of �nIHlIJc .. i III i U Il.-One copy of tb.., SCIEN
TU!'I(.' AM ERJCAN will be sp.nt for O i l  e 1JffU -52 numbcrs
postage prepaid, to any subscriber in the United 8tates. 
Canada. or )Olexico. on rf'ceipt of f h .·ce do l la  .. � by the 
publishers ; six mOntDS, $1.50 : three months, $LOO. 

Cll1bs.-8pecial I'ates for several names, and to Post 
Masters. Write for particulars. 

'rhe safest way to remit IS oy Postal Order, Draft. or 
Express Money Order. lIoney carefully placed inside 
of envelopes. securely sealed. and correctly addressed, 
seldom goes astray. but is at the sender's I'isk. Address 
all letters and make an orders. drafts, etc., payable to 

IU U N N  &; (;0 . . afn 1 I1'f1 .. . h".ll', New Y Cl l'l • •  

'J' H E  

jd.entitit �mtritatt Juppltmem 
',Chis is a separaLe and distinct publication from " l'HE " 

SCIENTIFIC AMlJ;RICAN, but is uniform therewith in size. 
every number containing sixteen large pages full of en-
4lravings. many of which are taken from foreign papers 
and accompanied with tI'anslated descriptions. 'I'll 1£ 
8CTENTIFIC AM�RICAN SUPPLEMENT is publisbed week-

THE VIADUCT CO. �  - -The Best Mechanical Help 2 So. Howard St. , Baltimore, Md. ,U .S.A. i An inventor, investigator or experimenter 
MANUFACTURE ' can have is a great ITlachine shop, whose 

, I ly. and includes a very wide ranl!e of contents. It pre
&ents the most recent papers by eminent writers in aJ! 
the principal departments of SCience and the Useful 
Arts. embracing Biology, Geology. Mineralogy. Natural 
History. Geograpny. Arch::eology. Astronomy Cbemis
try. Electricity. Light, Heat, Mechanical f1�ngineerin,!. 
Steam and Railway Rng-ineel'ing, ).-lining-, Ship Bunding. 
Marine Engineering, "Photot[raphy. 'l'echnology. ::Uanu-

the very best Telep.llOne. Transmitter, business i s  (first) to do regular work and 
:��e.;ntt���

to�e�1y��,.tg"y:�;'I�;��rr�J; (second) to help develop i de as. We .have 
___ 

�
in electrical appliances. Send for Circulars. that shop, and have put what we have to 

H AIOHT .. CLARK ALBAN V !lay i n  a primer-wi ll send it. 

REVISED AND ENLARGED. 
1�0 l'nge� und 1 1 11  �uperb Cut. added. 

Just the thing for a present for any man woman 
student, teacher. or any one interested in science. ' 

In the new matter contained in the last edition will be 
found the Scientific Use of the PhonDgraph the curious 
optical illusion known as the Anorthoscope. tOll:ether 
wit� othel' .ne'Y and interesting Optical Illusions. the � 1 0tlCa� P"�.lectlo.n of Opaque Objects. new experim ents 
1 .1 ProJeQtIcn. IrIdescent Glass. some pOints in Photo-
�;�f!)J'.·� ��c

�����ic�f�?�&�l�f��·. �t�c�rT�aal�r�
s
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er. Electrical Rocker. Electric Chimes, How to Color 
Lantern Slides, StUdy of tbe Stars. and a great deal of 
other new matter Which will prove of interest to scien
tific readers. 
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;::W-Sewi for illllSl1'«leti circW.tLL I 

M U N N  & CO., Publishers, 
Office of the SCI E N T I FIC A M E RICAN, 

3 6 1  BROA D W A Y ,  l'iIf.W YORK. 

.. ___ I_RO_�A�� B�iS:T
���:ERS, p;;:�� Ei;;';i�'''=" c.. C,.· ... � 

of Every Description. Also BRASS, COM.. V I S E .  POSITION, A LUM.I � U M  and A I,I JMINUM 
BRONZ E CASTI NGS. P U ltE COI'PER CAST. 
IN ��� free from blow holes. 
Japanning and Nickel Plating. Light Machine Work.. 

"'- ALL WO R K  STRiCTLY FI RST C LASS."-

K a. ORE BREAKER 

What i s  claimed, is 
saving"; no turning of 
dIe to bring jaws to the work, 
simply one sliding movement. 
The screw and nut is not used 1-10 as much as the 
old way, consequently will be that much less wear. 

-MANUFACTURED BY-
Capita] Machine Tool Co., A uburll, N. Y. 

CapaCIty np to 200 tons per hour. C HUe K S The Nat ional ' Has produced more ballast, road 
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Builders of High Grade Minin� 1 Jaws. Illus. catalogue. Tbestandard 

Machinel'Y. King-Darra�h Con. 1 Chuck since 1882. Address W. WHIT-
centra�:nd ����e;:��k�e�

lowers. ___ ......... _. __ .L�_
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_
. 145. 39 Cortlandt St .• New York 

C A TE S  I R ON W O R KS, If you want Ihe best Lathe and Drill 
.") u « �  �o. t : l i n rnll 8t . . Chica�o 

_______ N.¥. 2.�7C. �·ranklin St .. Boston. Ma..s. CHUCKS BUY ' TH E " CLIMAX " 

facturinJZ industries. 8anitary Enllineel'ing, AgriCUlture . 
Horticulture. 1)omestic Economy. Biof;l"l'aphy. l<ledwine. 
etc. A vast amount of fresh and valuable information 
obtainable in no otber publicatlOn. 

The most important Engineering Works7 Mechanisms. 
and Manufactures at home and abroad are illustrated 
and described in the SlTPPLEMENT. 

Price for the SUl:'PLEMENT for the United States, 
Car..aaa, and Mexico, $5.00 a year; or one copy of the 
SCIlGNTIFIC AM IUUCAN and one copy oi the SUPPLE
MENT. both maileo foroneyear to one address for $7.00. 
Single copies. 10 cents. Address and remit by postal order. 
express money order. or check. 

IH U N �  "-:; CO .. :.Hi1 lh'ondwur, N"eu' Y 0 1'l,. 

mltilding �ditinn. 
�1'B.J!; SCJENTJll'IC AMERICAN ARCH ITECT S' ANI) 

BUILDERS' EDITION is issued monthly. $2.50 a ,-ear. 
8ingie copies. 25 cents. Thirty-two large quarto pages. 
forming a large and splendid lla£"azine of Architecture, 
richly adorned with eiel)anL 'piares in colors. and with 
other tine engravinglll ; illustrating the most interesting 
examples of modern architectural construction and 
allied subjects. 

Stereotyper and Moulding Press 
combined. for making perfect Ce 11 u
]oid �tel'eotypt"!ii to be used in 
�:irnO: ii!tlb
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Aggo�Ya I WeMt�ot 
be in use in every printinll: office 

I 
A�k .for 

See SCI. AM .• Dec. 30, 1893. Se�d for FIRST 

A special feature is the pl'esentation in eacb number 
of a variety of the latest and best plans for private resi
dences. city and country includine t.hose of very mod

lJ. S. A. i erate co�t as w�ll as the mo�e expensive. D�awings in 
': .. ::.�. �,." ... ., I or Gfrman. I perspectIve and In color are gIven. together WIth Plans. 

ION, 1893. Descriptions, Locations. Estimated Cost. etc . 
circular to 

THK J .  F. W. nORMAN CO. 
21,. .1<:. German "'t.. j 

Hnltimore, Md. 1 
Manufacturers of I Rubber Stamps, Vulcanizers. Stereo

type Machinery and Supplies. 

. �---,� ,-- - v" .... , The elegance and cheapness of this magnificent work 1'- f�ADJUSTABLE HOLDERS It,u It"/- I N CAN D ES C E.�TR
LAMPS . . i!, , O.CWHITE GO. WORCEST ER,  

.,,,, c,. � SEND FOR C I RCULARS. MASS. 

have won for it the Lar�t"�[ Vi I'cu i :uion of a'DY 
Architectural publication in t-beworld. Sold by al-1. news
cealers. $2.50 a year. Remit to 

lUUNN &; CO • • l'ublishers, 
361 Broadway, New York. 
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