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The charge for lnsertion under this head is One Dollar a line 

JM each insertion: about eight words to a line. Adt'er. 
tisernents must be received at publication office as early as 

Thursday morning to appear in the followina week's issue 

u U. 8." metal polish. Indianapolis. Samples free. 
Cheap 2d-hand lathes & planers. S. M. York. Clev'd, O. 
For Sale-Valuable patent. A. M .• box 109. BuJIalo. N. Y. 
Portable and Stationary Cylinder Boring machines. 

Pedrick & Ayer. Philadelphia, Pa. 
For Sale-Patent 477.9,12. S . .J. Kelso. 396 Parliament

ary Rd., Glasgow, '3cotland. 
The Improved Hydraultc Jacks, Punches, .. nd Tube 

Expanders. R. Dudgeon, 24 Columbia St., New York. 
Stow tlexible shaft. Invented and manufactured by 

Stow Mfg. Co., Binghamton. N. Y. See adv., page 46. 
Screw machines. milling machines. and drill presses. 

The Garvin Mach. Co .• Lawht and Canal Sts., New York. 
Centrifugal Pumps for paper and pulp mills. Irrigating 

and sand pumping-plants. Irvin Van Wie, Syracuse, N. Y. 
Wanted-2 second band vertical engines, about 4J1x4" 

or 4' 'x5/', cheap, for temporary use. R. A. Morgan, 
Noank. Conn. 

Portable engines and boilers. Yacbt engines and 
boilers. B. W. Payne & Sons. Elmira, N. Y •• and 41 Dey 
Street. New York. 

Guild & Garrison, Brooklyn, N. Y., manufacture steam 
pumps, vacuum pumps, vacuum apparatus, air pumps, 
acid blowers, filter press pumps, etc. 

Split Pulleys at Low pnces, and of same strength and 
appearance as Wbole Pulleys. Yocom & Son's Shafting 
Works, Drinker St., Philadelphia. Pa. 

Perforated Metals of all kinds and for aU purposes. 
general or special. Address, stating requirements, The 
Harrington & King Perforating Co., Chicago. 

To Let-A suite of desirable offices. adjacent to the 
Scientific American offices, to Jet at moderate terms. 
Apply to Munn & Co .• 361 Broadway. New York. 

]rine Castings in Brass, Bronze, Composition (Gun 
Metal). German Silver. Unequaled facilities. .J .. s. J. 
McKenna & Bro., 424 and;126 East 23d St., New York. 

Patent for Sale-Automatic self-opening and self
closing inkstand. Can be made for 25 cents each. Ad
dress H. A. Burge .... 001 Washington St . • Boston. Mass. 

The best book for electricians and beginners in elec
tricity is "Experimental Science," by Geo. M. Hopkins. 
By mail. $4; Munn & Co •• publishers, 361Broadway. N. Y .  

Kennedy Valve Mfg. Co., manuf'rs o f  brass. iron gate 
valves, patent indicator valves, fire hydrants, globe, an
gle, cheek. radiator. and safety valves, 52 Clilf St .• N. Y. 

Canning machinery outfits complete, oil burners for 
soldering, air pumps, can wipers, can testers., labeling 
machines. Presses and dies. Burt Mfg. Co., Rochester, 
N.Y. 

Competent persons who deSIre agencies for a new 
popular book. of ready sale, with handsome prOfit, may 
apply to Munn & Co., ScientifiC American office, 361 
Broadway. New York. 

ar-Send for new and complete catalogue of Scientltlc 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

HINTS TO CORRESPONDENTS. 
Names and A ddress 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 pnper and page or number of question. 

• nq III rles not answered in reasonable time should 
be repeated � correspondents will bear in mind that 
some answers require DOt a little research, aud, 
though we endeavor to reply to all either by letter 
or in this department, each must take his turn. 

Speclul Written Information on matters of 
personnl rather than general interest cnnnot be 
expected without remuneration. 

Sclelulfic Amel'1can SUpplements referred 
to may be had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt 01 
prlce. 

lllinerais sent for examination should be distinctly 
marked or laheled. 

(4666) W. N. asks what they put in the 
tumbling mills to smooth up broom handles. I want 
to make a mIll for tumhling handle •• and don't know 
what to put in to roll with them. A. Hard wood chips 
from 1I turning lathe or wood planer are hest. Coarse 
bard wood sawdust may be used. 

(4667) C. E. M., Arizona, writes: We 
ltave a number of harrels of cement that got wet in high 
wa ter last spring. Do you know of any way that it 
enn be fixed so it can be used agai n? Would like very 
much to know, as cement Is a very expensive article in 
this country. A. You can only ut\lize the cement hy 
re burning in a kiln and regrinding. 

INDEX OF INVENTIONS 
For which Letter. Patent of the 

United State8 were Granted 

January 31. 1893, 
&ND EACH BEARING THA'I' DATE. 

[See note at end of list about copies of these llatents.] 

!I� ����,����It.�If����!ciin��;��·.·.::·, :-::: :: :&t� 
Alarm. See Burglar al .. rm. 
tlr�,t"r��;,���n:,�l\'fI�c8���':,U ,,,:��.::: l�� 
1:���te{ora;�g�'li'.le1!;�:.��:::::::::::::::.::::: ��= 
1:�f:::..c:.':i� rvEgi�y�,¥:lh.JE'a��'i&�::::::::::::::: ��� 
Axle nut, W. A. Warner ............................. 490,69,/ 
Bath tub. folding. G. Madden ....................... 490,914 
Bearing for connecting rods, etc .• adjustable, 

Conradson & Nordberg ............... ........... 490,639 
1�:f!��[gN:M8e��1g��'l!:A:·saiigii;,jetti·.::: :�� 
Bed, folding. A. .J. Morse............ . .............. 49O,8.'l2 Bell. bicycle. L. E. Ericson .......................... 491,012 
Belt, electric • .J. W. Cummings ...................... 490.9,/8 
Belt tightener for fans, adjuBtable, W. Rablch .•.. (91,024 
Bloycle, G. O. Draper ................................. 400.8« Blcyole attllOhmeut, T. CummIns •••• , •.•••••••••••• Wl,OOJ 

I titntifit �tUtritatt. 
- E £ -��-

Bindinll. M. M. Beeman .............................. 490.819 Glassware, machine for printing. C. Z. F. Rott .... 491,025 I Spring, C. H. yarrington ............................. 490,988 
Blackboard, artitlcial slate. H. A. Newm .. n et al ... 490.979 Grain binners. knotting hook for tiers for. W. W. 1 Spring betting machine. O. S. & W. S. Foster ...... 490.845 
Block signal system, electrie • .J. La Burt .......... 490.663 Burson ............................................. 490f!6 Sprinkling machine. W. A. Collins .................. 490.900 
BOIWate,.s:ri'be

S�;'t:::. 
boiler. Vertical boiler. a �:��J!,rio�g�p t:'!,nl��jit;.simmo,js·:::::::::: �:Jlj I ��:�:: �;:.��'t��o

S'tO�ki�g 1��!;�:::::::::::::: !:l::l 
Boiler furnace, T . .J. Grosh .......................... 490,962 Grate b .. r. C .  A. ,l'ilfoy ............... ................. 490,9321 Stall tloor. M. St. Germain .... . ..... . .... . ........... 490.931 
Boilers. steam drying and superheating apparatus Grinding mill, portable. J. G. Mole ........ ........ 490.812 1 Stamp holder. pocket

M
'l·. A. Brouwer • .Jr . ... ....... 490,783 

BOl��&�\'tT�mM:;'�.��.��::::::::::::::::::: :::::::: ±Wt:� a��: ��=;l������.DH.�i�.F.�::::::::::::::::::: !Wt;:m �l�::,g l:'�}le'r'���·:ate:l.�ier; "i':'C: 'Andrews:::: :�:1UB 
Bolt threading machin'jj H. Creh .. n ................ 490.90 1 Gutter. roof. L .  C. Sims .... . ... . ........... . ....... . . 490.815 Steam boiler. sectional, G. Engel.. .................. 490.741 
:gg�.c��1ttgictct�:'m�r����,

n{q.rw-: ·O'H�j.8::::: ���� }I:�:!�: �:: ����:fr�th���� �· Saw handle. ��::: e�����, .Jel�rrf::i 'pre'ssure' lndi'caior' for: 491,002 

Iggn�'ft�d��
h
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. ::: :�:�b1 Harrow. R. H. Buckingham ......................... 491.036 E. &. Smith ........................................ 490.725 

Bottle and stopper. R. S. Wies e n f eld ............... 490.729 ��g:: �u�:�Trf.�fi)ert:·:::::::::::::::::::::::::: t�:m ����e' ������1��n:.·.fb�R�!rdice:::::::::::::::: :lrl:� 
Botil���!�:l.���t�.� �?� ���������. ���.��� .. ��: 400,682 i:ra�je�f�o'oir 1i��ilc;d;ie:: : �::: �:::::::::::: :�:f� 8te�'J:�fci:t����j�.r��Sj::���. �����. :?�.��. � 4.CXl,660 
Bottling c .. rbonated tlulds. H. Robertson .......... 490.681 Hat pouncing machlneh J. B. Howe .... ............. 490.788 Stone cutting machine. M. A. Pitott ............... 490.721 t�!� ��Y

C: ·
b�'k��gomery ......... ............. 490,916 Ha��j{�fJe/'�j.�� .. ��. ��� .. ���i.��. ���: .�:.�: 490,788 ��g��;i��a���fsc;,�r���e�?l 

:�.
s
:::::::::::::::: ��:�� 

�::�� :�g:: t :w�Wkitcomb::::::::::::::.4oo.7iJi: t�:� Hay rakei \- F. We.nger ....................... . ..... ��697 Stov:e •  vapor. 9· M. Holllngs'":orth .......... (90,666, 490.656 
Br! ck, .J. L. Stevens(JD ... . ............ .............. .. 490, 7� ����:

s Bee �.Psr������. Gas·oiiiie·heater· .
. . · ..... 

.ll6a �l���'ittl:,�."::l'.vfv �.it�B;���.�:·.: :'.:::'.::: : �:::'. 
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s
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Bronze • .J. D. Becker .................................. 490.706 Hinge. gate, A. O. QumbX .... .......... ........... 490.834 Switch. See .Electric sw
i
tch. 

��gg: :!.':,":.
iW.'8���ne

e •. ������. ���:����'.::::: :lIJ;� HItChin§ device. horse.]< isher & Prestley ......... 490,874 Switch and safety fuse, E. P. Morris ................ 490, 917 
Brnsh flask. and drinking cup, combined clothes, 

Hoo�iffl":t:!:
t
h���.

coat hook. Suspension hook. 
!¥a�::,�

e
,s��

p�!::'�I'3n"l:a�;,.Br
ewster .............. 490,842 

T. W. H e lm ....... ................................ 400.964 Horseshoes. die for making\.J. Benfield ............ 490.734 Tacking machine. F. G. Robbins .................... 490,988 
Brush. fountain marking, D. W. Whlt .. ker ..... . , 491.000 House safety attachme nt. C. Zimmerman .......... 490,780 T .. nk. See Sirup cooling tank. 
Brush. tooth. H. Lohers ........ ........... ......... 490,831

1 
Huskin!. m ach ine

G 
C. H. Taylor ..................... 490.727 TelethermometeIiH. B. Payne .............. 490.882. 490.883 

���l�\';;gb:;: ;:O'k'\t1o:;':a�t :c���es; ·etc., C: 490.643 I����\a�Io:d�ice�lj�J��o:riaiiaii::: :::::::::::::: ��:rri �����:er�.J. -l�::':'�::::::: :::: :::::::::::::::: �U:� 
Zimmerman ....................................... 490.779 Indicator. See Speed indicator. Thermostat • .J. R. Roberts ........................... 490.926 

I�!,":. 
a�::'G:�eg�'i.'i�:.v. H. Carr . . . .........•.... 490.870 1:�Y!t���";,�m�::'J�l·M: 'ECDe�ey:::::::::::::::: ���s'l:'�P��'!�i:' :a�t�

a
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Butt on setting machine. F. E. Hall ................. 491.016 .Jack. See Tr .. ck jaCk. Thrashing machine. W. H. & J. Butterworth. Jr .. 490.9,/4 
I�����'t=r:g ��h���t�t 'W'rod,;::::::::: :::: ::: :�:� ��n��v"{.;l M�cfi>i�:�iiii:""""""""""'" ... 490.720 �:�� ���i���lfe���a.w.s
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Paige ........ 490.81\7 �:�:: t\������n
p �iivl�����.�.:::·.·.·.: '.:: :: :400.828: :�:� 

Can making machine, R. Gregg ..................... 4 1,015 Kit.e,.J. W. Dav.is ....................................... 490.949 T!re. cushion. W. Lan�muir ......................... 490.714 
8:��t.?Iio�l�N�eis;· ii.achiii.i· for' c,jiiii,g; 'j}: t: 400.722 

Km�t���es�������. �:.� . .'��C���i.S.� •. . ���.'�� .. � 490.758 �l�� �g� �����l��d�es�fim��::ii�; &: {V�'i'f�s�: :: :: !�:� 
Hille .. . .......... .... . . . .................. . . . . ...... 490,824 Knitti� machines, electric stop motion for, W.  Tire, �neumatic. H. C omstock ........... .......... 491,010 

Car brake, W. W. HOdtes ............................ (90.711 M. ell. .............. ............................. 491,004 Tire slinker. W. Lebmer ........................... t90.751 
8:� �:;fill":.IW�It.TBrih����.��:::. ::::::::::::::: �:� f!'6'.!i =��:�ilc'; R��iM:�ther:::: : ::::: :::: ::: :�:� ����:�i-�fr�'1J�'i�tM';'c�lt: .��.�y::::::::::::::::: tl:i::&t 
Car coupling. M. L Cable .... ....................... 4\lQ,800 Label holder • .J. S. Smith ............................. 490.687 Track clearer. C Mahon .............................. 490.772 
Car coupling, G. S. Gaines . ....... .......... . ....... 490,008 Lace fastener, shoe, W. T. Timmerman ............ 490,997 Track fastening,.J. M. Woodcock ................... 400,704 
8:� gg��li�l: �: �: N��£[t':::::::::::::::::::::.:::::: ��:�M La

�
r
Bt�t�

i
���� �l.����.co�:�.':���� .����: .�: 490.664 'R:��!:��e�et�."::;y:::::::::::::::::::::::::: tili:�� 

Car coupl!ng. Rich .. rd & H�nson .................... 4 Ladder. step, S. R. Smith ............................ 490.991 Track structures. apparatus for the manufacture 
Car couplmf' 

Tebo & Paqum............. ............ Lamp. electrIC arc. Sugden & Sandy ................ 490.992 of. Angerer & Psllander .......................... 490,941 
Car dra11!!h device. N. Weis.................. ....... 

I 
Lamp light varying attachment. B. F. Dunn ...... 490,644 Transplanter • .J. O. & H. H. Bender ................. 490,942 Car beating apparatus, railw 8iY .J. F. McElroy .... 4 Lamp or lantern, sUrnal, Huntington & Armour .. 400,770 Trimmer. See 8ewi�g machine trimmer. 

Car sandin
l 

device, street. A .  S. Bunker ........... j Latch. C. L. Eades .................................... 490,645 Trimming machin e. W. T. Hess . .. . ..... ... .. . . .. . . �.848 
2:��'i,n�:,ri':n:-ft,;· 3:ltric iaiiipS; manUfacture 

4 t:re� �. �ac
c��::':d80ii:::::: :::::::::::::::::::::::: lU:� ;g�'ft:i':b�e'�'t1�:tz� frJ£r'���I:::. :::::::: ::: : 49illil 

of. T. A. Edison ............ ...................... 490.91>1 Lathe, W. H. McKenna .............................. 490.918 Trousers hanger. A. Feiner .......................... 490.646 
Carburetint apparatus. � or alr • .J. Love ......... 490.972 Lemon squeezer. Dunham & Middlekaufl' .......... 490.800 Trousers stretcher, L. O. Granger .................. 491.062 
8:��' c!'::'er :�e���. H. t:�,*':;aver ............. 490.695 tgg�· :it!,:J>;:.J>:.:s;,,;g· iD.echa,jlSiD.; W: 'wattie:: fU� ����frs�m:f�:r..�yfor .. iIie· 'maiiUfacture' (ii,' iii: p: 400.716 
Cash register. 'r. M. Cripe ............................ 490,640 Lubricator. P. F. Krug ............................... 490,910 Krenke!.. ......................................... 4 1.018 
Cash register, L. S. F ield ............................ 490.647 M .. cblnejolnt. A. W. Kirsch-King .................. 490.876 Tub. See Bath t ub. 
Cash reslter, F. C.Osborn ............. . . .......... . .. 491.022 Manger. H. S. Hale ................................... 490.767 Type bar. I. M. Cbase ................................ 490.739 
Cash register and Indic .. tor, T. Carney ............. (90.898 Map case, Peterson & Stewart ....................... 490,664 Umbrella covers, metallic fastening for. F. S. 
Cash register and Indicator, H. M. Neer ........... 491,020 Match splint bundling machine • .J. F. H .. mill Uchermann ........................................ 490.999 
8�:�'ii. Jla"g"g�::.tf 1��iiIlCk. . . . . . . . . ... ....... . .. 490.806 M":��ng' aiid' 'recordiiig' appsr.itli ..

.. 
ilquid;W: 

490,963 V��������lg:f;of����:��. �.�������:::::::.: ':.:: lM:� 
Check, draught, monel) order, or similar instru- M. Fowler .............. '" ......................... 490.823 Valve, H. E. Marchand ............................... 490,878 
Chu'g:'!�.r��f:d�r. a ri[�:::�:iC.· ·c: 'M: Coii;.ad� 490.951 Mea.urlng Instrume nt, el ectrical, E. west0

4'lKJ,701l, 490.760 � :l�� �����.e� �tytly�gt:-���::.�:.� �����?':::: ::: ti:1:::fl 
son .................................................. 490.863 Measuring vessel, rotating. L. T. Nichols .......... 491.064 Valve gear. F. M. Walker ............................ 490.003 

Churn, I. Key .......................................... 491,055 Metal, p e rf0rat ing, C. Osborne . . . . . . . . . . . ...••.•.... 400.773 Valve gear, steam engine, T. M.Pusey ... . . ........ 490,986 
Churn, F. Wiley ....................................... 490.TdO i. Metal shaping mllcbine, ""-ills & Smith ..... ........ 490.670 Vehicle seat, W. S. O'Brien .......................... 490.919 
Circuit closer. thermal. E. Thomson ................ 490.839 1 Meter. See Water meter. Vehicle spring. C. E. Pear!.. ......................... 490,677 
Clip. See Whiffletree clip. Mill. See Grinding mill. Sawmill. Vehicle spring. R..J. Skiles .......................... 490.79,1 
ggt�:� ag:�: 8: �r�lo!�����::::::::::·::::::::::::: �:� Mg�!. I��������uJ)lavis ........................ 491.039 ¥���lI:i�r.ri��n�r';�'i,'tl�i:· Pfautz ............ 490.983 
Clothes line. G. A. Whitton ... ...................... 491.032 Muffle kiln, T. Hoelzer ............................... 490.825 Vertical boiler. H. H. Lindemuth ... ............... 490.669 
Clothes pin • .J. B. Lockwood ......................... 490.971 Muzzle. Watson & William •......................... 490,795 ' Wagon dump and elevator. C. A. Nelson ........... 490.674 
Clutch mecbanism for power presses, F. M. Neckscarf. A. Bertin ........... ... ........ ... . . ....... 490.820 Wagon. dumping. J. A. Klees ....................... 490.661 

Leavitt .. . ...... . .. . ... . ... . . .. . ...... .............. 490,715 Neckscllrf. F. O. Wlird ............................... 490.9311 : Wagon raiser. C. C. Hallman ........................ 490.787 
Coal or ore jigger. V. H. Rood ....................... 490.793 Nickel. treating ores containing. Grant & Richard- I W:!f.on running gear. W. A. Duse ................... 49O,BOO 
8g:i:'£iE�£i�:':i�n���'W���eH�.t�;,���.�.���::: !U:!)!l� . Nun;;;;k; J:W:·S·.·Cooii:::::::::::::::::::::::::::::: '�:�J;; ;:r�g[g

b�¥S.'i;. �ie�iJc�'1rfi,.;a;.;;:::::::::::::.:: !�:� 
Confectionery, machine for coating, D. M. Ore concentrator, G . .Johnston ............... 490,849, 490,850 Washing machine, H. T. Henderson ................ 4m.,063 

Holmes ............................................. 490.769 Ore separator. W. Krug .............................. 490.911 Watch balance stafl' protector. G. N. Einsele ...... 490.708 
&:��';l'N�:.'r���&

d
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t
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Cor� etc., machine for the reduction of. R.G. De Packing. rod, F. D. Toucey .......................... 491,029 Water meter. G. F. Cbappell ............. " .......... 490,871 
Cotto��':.deii,;er· .. iid 'fiiie;'F: Oa,:,;.iiiX:::· ::::: :::: !Wt:�� �:h���t:"�:m��!f;o'h�.J�leai::::::::.::::::: '. ::: :�:i� ��I:�:�b

a'i,�g:i,'i.¥d :���;���: 'FiiiW:iJei-: '.�'::::: ii:1::.t 
&;�\i'Nn'i.n·�::b!'r �ir.�'i.�:""""""'''''''''''' 490,745 �:l��·��.elie�i��h,n';;ii.;r ·(r'i:::::::::::::::::.::·.·. Lii� ���.:J�r·s'f,�a¥'':09ie;i ::,m�y················· .... ··· '00.710 

8��f;.�a�gt����.eG!ing�������.�::::::::::::::::: ��f� �:�r f�fdPn,:�;,'tne, D. P. McLaughlin ......... 490.881 m:llll:l�:e·cf;p�'m. -k�I�iawye�s::::::::::::::::::::: �:7Jil 
Cup. See Sponge cup. Pavements. etc . composition of matter for. G. Whiffletree hOO�.J. Mc Crudden .................... 490.672 
�:��.

f����e10t;,!i fn"l::�t;!'liig;'wairo;;,;'& 490.709 pe!.·f�,:iaiii: F:e:BroW;;:: :::::::::::::::::::::::: �:� ��8�����Vbei��a�.i��: :::::: ::::: ::::::::: .:::: ��:� 
Snow ............................................... 490.778 Penman's hand rest. G. S. Helenbolt ............... 490,906 Window frame. W. young ........................... 491.034 

Cutter. See Cake cutter. Straw cutter. Pin. See Clothes pin. Window screen. automatie adjustable. P. H.  
Cutting. device for holding lining or other mate- Pipe. See Wood water pipe. Niles ................... ............................ ' 490.752 

rials for. D. R. Rouch ............................ 491,026 Piston. M. M. Smith .................................. 490.724 Wire reel carrier. F. H. Carter ...................... 490. 899 
Cycle clock attaching device. E. Kuhn ............. 490.750 Piston head, H. M. Lee ............................. 490.913 W

i
re rope fastener. L . .J. Widmer .................. 490.796 

Dashboard. F. R. Tubbeslng ......................... 490,692 Planter. com. S. T. Lamb ............................ 490,665 Wood water pipe, M. D. Arms .... ................... 490.692 
g:�l:l c���h�e B���

er grt�di;,g' ariifi;'i;.i·· tooth 490,637 �lg:. "ot;�b'��e�i�.�,j �h
�%���k.: '::.: '::.:'. :::::: �t:lrs ;�����; C��. �����'}����� ����: ............... 491,056 

crowns, R. G. Stanbrough ........ ............... 490,930 Plow sweep and shovel • .J. W. Ball .................. 490,798 
Depth gauge, A. Snoeck .............................. 490,880 Pole tiP. vehicle. L. P. Gorrow ...................... 490.605 
Die stock� adjustable, H. W. Oster .................. 490,676 Post support, N. Hansen ............................ 490,651 
Digger. "ee Potato uigger. Pot. See Pamt pot. DESIGNS. 
Dismfectant and deodorizer1..A. Eo Woolf .......... 490,796 Potato digger. Pomeroy & Webber ................. 490.92<1 
Distilling "PP"!'lItu':4, 

water, Thomas & Grow ..... . Wl.028 Prjntlng apPM.atus, ticket. A. R. Al)bott .......... 490,939 Base o.r pede,st al • .J. Librowic.z ........................ 22, 165 
�� ��:�� ¥�'1'!�' ... ��:::::::::::::::::::::::::: tl:l:� P

r
I'il�Waf,!�l'J�.� .I��.:����:. ����':��� ��:.

I
��.:: 491.046 I���'b�'i'i:� =� .�'.�: .�.'���:����.�':.: .:�:�� ��:l¥ 

Door closing device. C. Scriven ...................... 4\lQ,990 Pulley. F. Siebert ..................................... 490.835 I Bottle stopper or top, .J. Librowlcz .................. 22.1G8 
Door spling and check ... combined, F. Rock ........ 490,886 Pump, Howel! & Hom ................................ 490.657 I Broostpin • .J. H. I..eyson .............. . . . .. . .. . .... ... . 22.166 
Drawbar attachmen�. r. Brown .... , ... : ............. 490.635 Pump. W. H. Poulk .................................. 490.985 I BrUSh. or mirror back, H. Berry .............. 22.174 to 22.177 
Drawers. etc.. deVICe for partItIOmng. W. E. Pump. M. D. Temple .................................. 490.776 I Curtam pole. L. R. Harsha ................... 2».185 to 22,1 87 

Rlcbards ........................................... 490.987 Pum£ and ventilator, centrifugal, F. Pelzer ....... 490.922 • Dish, H. Ratclifl' .................................... ... 22.1'12 
B ��::.ln§':::�l\�'t':;scr.:.�:.

fngal • .J. Higginbottom .. 490,652 ��zle: ��'rkS�".!li� � .�.�����'::::::::::::::::.::::: ��:�� , al�:::��;.�"t'::.:�alolJ.i¥:l�r��,j: ::�,.
1
�: �mR 

p,�m·h�::���t1�or tooth, combined,.J. Muir 490,833 �::z�:: :,,::·l���'r;gIi::::::::::::::::::::::::::::.::: !lfi:�� �:f£e",;i'�:��fn'!!�I?a�;,�lM��':,.R��:�::::::: �:i� 
Ii::.

t C��a�i�' fo�ll�r!��iooIiy .. trooiirig' tbe; W: 490.875 ���meJ:�' :oJ:n ���y ............................ 490,723 �r.;;:;,�� 1':��M;'.���� .�: �: .�l�::: ::.��:��.�� g:l� 
A. Price ............................................ 490,619 Ril.ilil:fis. bracket or support for foot. Stone & Sprinkler frame, lawn, Baker & Asbury ............. 22.190 

�l���l� �i�y.i��:'iry��in�; tt: l':&�f::::::: ::::: : t�:� Rair,!'a�;f�idiD.eyei: &; Field.::::::: :: : : :: : : :: : : ::: :: ±�:m �t�s�:\,� �t�iE,�':::::::::::::::::::::::::::::::::: : : : �H�� 
�l���:� �:g�:::�so�:���!'ill�f���ll� L�rg;�a; 

490.810 Rai�,!� ce '1��Tg�o�g����. �.,,:,.i��� .. ��� .�I�.� 490,736 
Ele::t�c�w¥t�h:ni.'OiiiIiS:::::::::::::::::::::::::: ��:m l:H::�'::;��i�.%c,M��"l'�gh·,;j,eC::::::.::::: ±�:�i TRADE MARKS. Electrical conductor connector. G. L. Russell ..... 400,755 Railway pumping machinery, automatic, H. D. 
ElectriCity. generating. T. A. Edison ............... 490.953 Laym¥' ............... : ............................. 490.6Il6 Beverages, nutrient or tonle. Coca Cola Company. 22.406 Electrode, second .. q' battery. H. G. Osburn ....... 490.753 Railway sl!;Dal. autom�tlC • .J. Frysmger . . . . . . . .•... 491.061 Bieyeles, Royal Cycle Works ......................... 22.413 Electropl .. ting .. lummum, G. Wegner ............ . .  490,641 Ra!lway splk.e., S. C. HIll ...... . .... ..... .. . .. , ....... 491.050 Brushes S. Giesecke. . .. ........................... 22.411 Elevator guard, A. Elliot� ......................... ... 490.765 Railway tIe. tl. D. Dasher ............................ >191.04] Canned l'ruits vegetables tlsh meat oysters, cat-Eml:!0 ssing machine. D . .J. Lattimore ............... 490,912 Ra!lway tie. C. A. Gildemeyer ....................... 491.048 I suP. and sOuP. A. F. Remy &; Co . .' ............... 22.399 Engme. tlee Rotarf engine. �Rotary .team en- RaIlway yoke. M. S. Towson ......................... 490.690 Choco late • .J. M. Chapman ...... : ..................... 22.389 !\Ine. Steam engme. Rake: See Hay rake. . I Cigarettes and cut tobacco, R. Lopez .. . . ............ 22,40{ 1!lngme. Knappe.r & M .. rton . . . . .... . ...... .......... 490.662 Reapmg or mowing machme. G .  Beekman. 490.781, 490,782 Cigars, F. Hanchett .......................... .......... 22.402 Engine connectIOn. steam, C. F. Littlejohn ........ 490.852 Receipt form a .. d stripper therefor. W. H. Camp- I Cigars. F. Menendez ................................... 22,403 
Envelope, W. Weaver ................................. 491.030 beli . . ............................................... 490,897 Coffins W H ShOCkey 22 414 Envelope. fastener, metallic. J'. A. Shetty... .. .... 490.814 Registe,:. See Caab register. Fare register. . I Cure for tbe tobacco babit: 'Tillke"" &; ·iiibb';';"i.::::: 22:S 2 Evaporatmg pan transfer. L. O. McLane ........... 490,858 R!'servoIrhPossons & Carroll ........................ 491.023 I Flour and meal. G. F. Moyer ................... ...... 22,398 Evaporator, J. Keith ................................. 400,967 RIvers or arborsl-,. machIne for removing mud or Gas putification washer scrubber for Kirkham Extension table. W. H. W1ndeatt .... , ............. >190,936 sand from •. C. tl. Glover .......................... 490.747 I Hulett & Chandler .................. .' ............ : 22,415 Eyes, aPl!aratus :for electneallytreatmg the. W. Rooting materIal.!}. f1. Lee . .... .. . ....... : .......... 490,668 Glassware. includlnll tableware and f .. ncy articles, A .• PrICe ................................... ........ 490,678 Rope leader for wmdmg drums. N. H. Pme ........ 490,934 1 Mount Washington Glass Comp .. ny ....... 22,4Il!. 22,409 FabrIC tnrtl� Implement. A. F. Pugh .............. 4!!O,792 Rotary engine, O. S. Gardeen ........................ 490,648 Gum, chewing. G. Elmendorf ........................ 22.390 Fan. revolvmg. I. D. Boyer .......................... 491;006 Rotary steam engine...!. M. McIver .... ............ 490.R13 Hams. sugar cured, .Jersey City PaCking Company 22 400 F .. re re.nste':>, F. P. Boyie et al ...................... 491.007 Safe, burglar proof. w. H. Carr .................... 490,869 Lamps incandescent electric Electric Manufac- • 
Fence, G . .J.c;11ne ..................................... 490.946 Sash bana, S. Wilson ................................. 490,7311 turing Company . ....... .... : ....................... 22,412 Fencing, machIne for making wire, P. Sommer Sash holder,.J. H . .Johpston ..... : . . . . . . . . . . . . . .•. . . .  490.9'}7' Lard. Baus84le. hams, bacon, salt pork" dried beef, 

. 
et al . ............................... ... ......... .. 490.775 Sausage stuffing mach me. C. W. Hottman ......... 490.712 I and beef tongues. I. B. MIlSOn & Sons ........... 22,40 1 F!le and manufacture of same, clamp, A. Dom .... 491,011 Saw handle, croBEcut, ¥. E. True . ... ................ 490.691 Mineral water and ginger ale, carbonated and F!le. paper, C. H. Besly .................. .......... 490.707 Sawmill, haI\d, E. E.'i;ltzger .. ld ................. .... 491.0471 naturaL Bethesda Mineral Spring COmpal!Y .... 22.406 Fmger protector. T. Armat ......... ................ 490,733 Saw sharpemng machm

W
e F. Schmaltz .............. 490.927 Plows cultivators rollers and harrows Wiard Fire buc!<et. ,w. Neracber .. : . . . . . . . .•. . . . . . . . . . .. . . . .  490, Saw!ng machlne. J. A. ells., ...................... 490,6961 Plow Company.' ......... : ................ .' ......... 22.417 �tre eTt Ingulsher, aUJiomatte, J. D. Brown.. ....... SeWIng machIne feed mechan18m,.J. V. Gue ..•. . . .  490,748 Oils and other wood-preserving compounds, P. H. � lower frame, artltlCIal, E. Diemer................. ScooP and sifter. !lour. T. W. Gould ................ 490.766 1 Gerhard .......................... ................... 122.396 Folding hollow body. E. W. Roberts ................ 490, Screen. See Window screen. Paints for roofs, etc .• Mica Rooting Co .............. 22>!!1 Forge, F. W. Althen .................................. 490.732 Seeder, broadcast hand, H. H. Franzen ............ 490.956 Paints, varnlsbes •. st a!ll�, drlers .. )apans. and kln-Frogl..wreCking. W. C. Bou,dette ................... 491,005 Sep'!rawr. fl.ee Ore separator. Stone separator. I dred goods, ChIcagO v arnisb c;ompany .......... 22.3�D Fum1!<!'tlng ap£aratus, Olhp)1ant & Clayton ....... 490,981 SeWIng machme, F. W. Merrwk ..................... 490.857

1 
Powders, headache. N. L. Munro .................... 22.39] Fur.;:��: .��� .. ���. ��� ��������:. �?���.�. ����� 490.976 

sew�Y!id;:.�t�i
.�� .. ������.

l� .. ������.�.���:. �'. ::': 490.735 Re���.:': R�=;s
C��� .. ��� .. ����� . ��� .. � I.v�:: 22.393 Furnace. See Boiler furnace. Sewing machine feed mechanism F. W. Merrick. 490.854 Slates. Hyatt School illate Comp .. ny ................ 22,410 Furnace, .J. Roberts ................................. 490.774 Sewing machine guide. W. Raeuchle ............ .. 490,885 I Valves and hydr .. nts, Kennedy ValveManufactur-Furniture. convertible, A. Eckert .................. 490;962 Sewing machine thread c .. rrier mechanism, F. iog Companf. . ............................. ...... 22.416 Gange. See Axle gauge. Depth gange. Track W. Merrick ........................................ 490,856 , Varnishes stams, driers, japans. and kindred gange. . Sewing machine trimmer, C. A. Gates .............. 490,846 I goods, 'Chicago Varnish Company . . . . . . ...•. . . . . .  22,394 Garment. bicycle. M. H. La1fson .................... 491.067 Sewinl't machine work support. F. W. Me rick ..... 490,855 Watch c .. ses. Crescent Watch Case Companv ..... Garment fasten�r. W. F. Peet .... : .... , ............. �90.921 Shearmg machine, S. Trethewey .................... 490,1'77 . ·".t,882. 22.883 Gas and electrIC light tlxture. combmed, F. X. Shoe rest. M. S. Melzer ............................... 490.915 Wbisky. G. T. Gambrill ............................... 22.MIi' Gartland ........................................... 490.903 Sifter with reverSible closed bottom and cover. Yarns and thre .. d cotton, lIuen, silk woolen, and 

Gas burner • .J. M. Dohrer ............................ 490'br flour. P. M. Burns ................................ 491.008 hair. AktlenftesellSC)1art fur TeXtil-Industrie, 
a: ��:�. CUIi��' :�r?:'.���:::::::::::::::::::::::: �RbJ �l�ar' :�Ift"a'iiway signal"··· .. · .. ··············· 490,6M vormals Dol f us-Melg & Cle ............. 22.38Ho 22.888 
Gas producer. O. W. Ketchum ....................... 490.771 Signaling system, electric, Wilson & Salmon ...... 490.761 
a:��i�e�el�Jw�7�We� Kingman ................ 490,880 I �lbvbe�n ������'!fe�·l' Jg:.":�.ind &: (low:: :::: : :r�:i!g A prin ted copy 0 fthe specltlcation an d dr .. wing of 
Gate, A. Boyd........ ....... ....................... ... 737 Sirup cool ing tank. Werner & Williams ............ 491.1l.'l1 r�i,.J'J't:::c�n 

1� �'lf[�i'ili!��h'::ta�E."tm': J:?ro�r}�� 
a:l� ��tf��d�:l��a'ti��. �'l�u:fiat�e:�::::::: :::: �a�:;, ���s�.!::�j/\.!p:.ir=�I'l: ·Kltson·.:: :.'.:::::: ��:�� � '�lS. p!fe�id'&�flJ�'::lt:.,�tft�'''i:fri'n';n'1 n�� 
Gear, reversing. A. &dovanovlc .................... 4 SJap receptacle. M. L. Rouech ...................... 490.R87 Broadway. New York. Generator. See Steam generator. Soldering alnmlnum, composition for, G. Wegner t90,R40 Gla�a�!�C��I:���:��.�.��. �o���.�����: � t!.�'};;d'ci��ii:T:·siD.itii:::::::·: ::::::::::::::: :�m v:ii:o�:t�:'',!n���e�: r:le::ri��e �����e� b?hlh

f':,�� 
Glass mOUld, W. H • .Jones ........ .................... 4llQ;1Qi Sponge CDP. Hitchcock" Waite............ ....... 490JIM going list, provided they are .lmPle

i1 
at a cost of UO each. Gla8II mould label tormer,.J. B. IrwIn ..... . . ... . . ... 480;l1li$ Bpool IUpport tor mUles, T. C. Dill .................. (llQ,950 If complicated the coat will be a ttle more. li'or full Gla8II moUldS, apparatUl tor OJNIQt1Dir. W, II. BJI09ler, doubling drum, 1D. R. BullOCk ............. 480;822 instruction. addresa Munn " Co., 361 Broad",,!, New Jone .. . ......... ...... .............. . ............... 480,108 Spring. Bee Door .prlng. Vehlole Iprlng. 'York. other foreign patent. ma,lIIso be ohtalDlIII, 
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mornin,z to appear in the following week's issue. 

Patent Foot Power Mach 
Complete Outfits. 

Wood or Metal workers without steam 
P<'wer can 8ucce88fully compete with 
the llI.rge Sh'1'� � uslir. our New 
l.:�:2.1j m�st �pr�ed f�:'��f<!i 
Shop Use, also for Industrial Schools, 
Home Training, etc. Catalogue free. 

Seneca Falls Mfg. Co. 6IJ5 Water Street, Seneca FBJls N. Y. 
ICE-HOUSE AND COLD ROOM.-BY R. 
G. Hatfield. With directions for construction. Four 
engravings. Contained In SCIENTIFIC AMERICAN SUP
PLEMENT, liD. Price 10 cents. To be had at this office 
and from all newsdealers. 

The Sebastian-May Co 
Improved Screw Cutung 

�::e�LATHES 
!?ri�11 ��:r�is��JuC::d D1�����:1 
OUlfits. Lathes 0'" trial. Cat&
Im{ues mailed on application. 
Hi;) to 161' Highland Ave., 

SIDNEY. OHIO. 

New Full Mounted Lightning 
Send for Catalogue. 

OVER 

'.�� . ;rl"UrrEL8c ESS£R C 
f\� All f:::?:bmen� 

I
ii t 

.

. i 
for 8chools. Quality war-
ranted. prices low, corres
pondence Invited. ur Send for Catalogue. 

33.000 SOLD. No Engineer. 
OTTO GAS ENGmE WORKS. PHILADELPHIA. 

VANDUZEN SJ�M PUMP THE BEST IN THE WORLD. Pumps Any Kind of Liquid. 
Alw.y.ln Order, never Clo,_nor I ........ " •• , •••• Every Pump GUArAnteed. 

IMPROVED LATH ES MODERN 
ENGINE DESIGNS 

Also Foot Lathes. Tools and Supplies. Catalogue Free 
Sebastian Lathe 00. l�YNl�:N�'tTi�o�U�t 
ALUMINUM: ITS USES AND AP
X

l�<;'�!b��·Ok!. 
va�':.��'n��

d 
i�

n t
��;Si���:I�

i
��it�AI;; 

SUPPLEMENT, No. 8liD. Price 10 cents. To be had at 
this office and from all newsdealers. 

Caveat., Trade Marks, 
COPJrlahts, 

Dealans, etc. Handbook and information concerning Patents sent free of charge. Oldest bureau 1
0

r securing Patents in 
�J1!;"M�'i ��361

ag:�!:���y� been 

BEATTY Pia U08. Or&'all� Q3 up, Want agent&. Cat'll free. n-'1 F.Beatty. WIIIIh'toD:N.J. 

J citutific �mtrica •• 
James Smith Woolen Machinery Co. 

MANUFACTURERS OF 

THE HOB FRIGTIOlf GLOTGH. 
POWER TRANSMISSION MACHINERY. 

411 to 421 Race Street, PHILADELPHIA, PA. 

Iection of Interesting letters to the editor of the SCIEN-
��!��, .t::iit�:tI�� ��:. ��a·�g� I��� \�atSfii:�e 0Jr!i� sail faster than the wind which propels them. Illustrated 
with 10 explanatory diagrams. Contai ned in MCIENTUIC 
AMERICAN SUPPLEMENT, No. !l14. Price 10 ceots. 
To be had at this office and from al l  newsdealers. 

PHONOIRAPHS 
FOR SALE. 

ADDREss, 
North Amerieaa Phonograph Co. 

EDISON BUILDING. 
New York. 

Masonic Temple Bldg •• 
Chicqo. 

8TlV1lNS P.lTDT SPBlNG DIVIDDS Leader. 1'10. "II. PrIce, by mall. poetpaId. � Inch ••••• to.8l 1 4 inCh • . • . •  to.!lO I 6 Inch •••. • $LOO B " ..... Q.!f6 D .. ••••• 0.9& 8 .. ••••• 1,21; 
You are quite welcome to wrlte us atRD), 

time ab�t
o��r.::ment8 which you 08D-lilDoiEI 

� and Leader 
Ijf,

rlng Calipers and DI. :!.����hf.r":' .f��:" Depth Ga1lgell, 
IF'lllustr_ cataloglUl free ro all. S. STEVEN!!! ARMS '" TOOL CO., P. O. Box 280, ChIcopee FaIlB, __ 

THE STIRLING BOILER 
Is economiCal in fue1, repaIrs, aDd 
absolutely safe at high pressure. 

Practically self-cleaning. 
HE STIRLING COMPANY, 

BUILDING,OBIOAGO 

Made In sizes to 
transmit from 2 up 
to 1000 h. p., at slow 

fast speed. Over 
000 in1l8e. 

U' Write for cuts, 
description, price 
Hst and discounts. 

IUl'lUFACroBEI> BY 
WILLIAMS BROTHERS, 

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

deep or shallow wells, 
with steam or horse 

Brothers 

B 0 R E TheBESTIUA(JHINERY 
and TOOLS in the world for 
8ueceedlngin this bWlineea-&l8o 
Horse Powers, 

WELLS Steam Engines, 

DR-ILL Pumps loY alves, 
=�fi':�t!��u!tr�:!1k 
asstUed. Cata1Otr1lemailsd Pr ••• 

WELLS LOOMIS6-NYMAN, TIFFIN. OHIO. 

[FEBRUARY 1 I, 1&)3. 
ON L Y 

I 
A Practical Little Book. 

25 .. HOW TO MAKE A I H.P. 
MOTOR OR DYNAMO." CENTS Dlu.trated wlthplan.alld all detoll •• 

A��::'!�. 18part
d
It�:N. Y. Electrical ReView 

GAS � GASOLINE ENGINES 
STATIONARY and PORTABLE. All Sizes. 

Dwarfs In Size, bu t Giants I n  Strength. 
Expense one cent a n  per horse power requires but little 

1''''�DtI.on to run them. 
u::!� t::.f.\-�N 

�:�\1��
a
[�� ���:n

ai
l 

VAN DUZEN CO. Cincinnati, O. 
FUELS AND THEIR USE-A PRESI· 
dentlal address before the SOCiety of Chemical Industry, 
by J. Emerson Reynolds, M.D., discussing the modern 
developments of the fuels coal, peat and petroleum. 
Gasification of coal. NatUral gas. Gasified petroleum. 
���:�? ��IC���r..c T�:�a�� t'i,Y:��c�

E
a",;d 

from all newsdealers. 

Steel Type for Writin[ Machines, 
J. D. MALLONEE, M'f'r, STOCKTON, N. Y. 

Shingle, Heading and Stave Mill Machinery 
and Veneer CUtting. 
Send for cat. A. 

Handle Machinery 
for Turning Handles 
for .Brooms, Axes, 
etc. Send jor cat. B. 

Wood Pulp'Ma-
chlnery. Send jar 
vat. O. 
Trevor Mf&,. Co. 

Lockport, N. Y. 

T A G THE TUSCARORA ADVER
TISING COMI'ANY, Hanufac• • • turers, Publishers and IinporterB of 

Advertising Goods and Art Novelties Coshocton, Ohio. 
1>uy good specialties outright ormanUfactureon rQYalty. 
Salesmen cover every State and Territory in the Union. 

EXPERT MODEL MAKINa.EstaJM�hed ESTABJ.ISHED lS46. 

The Most Popular Scientific Paper in the World ii. ���n t.0P���o"r �t:b�':��'��3:fg�£fl!� 
HYDRO-CARBON BURNER 

For Burnln&' Crude Petroleum 
under low pressure (Meyer's patent). 

Adapted for all kinds of Iron and Steel 
r��r��'::31ng,�� 
Asghalt, OltkUzlng Lilad.GonerKt'l ng Steam 
an�=n":r!=g��p

w
g�lon 

to equip planta with our Improvea'system. 
Standard on Fuel Durner Co. 

FOR T  PLAIN, NEW YORK. 

VALVE MANUFACTURINI COMPANY, 
MANUFACTUBlIBS Oll' 

Val:vee a:n.Ci. G-a1ies 
For STEAM, WATER, GAS. AMM ONIA, OIL, ACID, Etc .; alao 

, G-.A.Tm F%�:m :&:Y3>�.A._Ta. 
We make a Specialty of ValVe8 for Superheated and High ressure Steam 100 Pounds 

General O.ce andW!���Rn�ds
ORCHAllD, MA!!!S. Treasurer's! 7'!I KIL B V STREET. Chl",,"o! 24 WE ST LAKE STREET Office, 5 BOSTON. Office, 5 • 

IF' All work Guara .. u.a. Send jor Oirculars and PrIces. � 

VOLNEY W. MASON & cu., 
FRICTION PULLEYS, CLUTCHES, and ELEVATORS 

PRO" IDIUWIl:. R •. I. 

BARNES' 
New Friction Disk Drill. 

, f!OR LIGHT .ORK. HtU til ... 9ren AtllHI.�: The � _ be --1' chaD..,a biIoD Oto 1100 wiih01lt otopphog « IlUftiDg belt.. Power applied ea.D be cracfuAW to drive, wiiA eqoa1 a&fetJ t � 
a��e:,:!:�t�:�� ���� breabee. Bend for catalogue. W. F. " JNO. BARNES CO •• 1999 Ruby St.. Rockford. Ill, 

THE STATE for OREGON Manufactures is 
A Great Field for Manufacturers and 

Factories. Portland is its great indllStrial 
center. Her perfect water power unequal
ed anywhere, has every facility of location 
for Mills and Factories. Is sit1ul.ted on tide 
water at the terminal connecting point of 
Railroad and Sea. and River navigation. 

Full information furnished free by the 
Oregon State Board of Immigration, 

Portland, Oregon. 

,,&.X.UD!E2:_V� 
In all shapes. Hanutactured by 

Cowles Electrio Bme1 ting and !llllllilllllD 00., 
CorreepoBdencesoIlclted. LOCKPORT, N. Y .  

SCIENTIFIC AMERICAN DYNAMO. 
Description of a plain shunt-wound dynamo of simple eonstructlon, capable of supplylIIII a current of from 60 to 7511()..volt Incandescent lamps. or of being used as a 
5 h. p. motor. ThIs machi ne was constructed especially 
for the benefit of th e read ere of the Scirotijlc A mencan, 
by Mr. W. S. Bishop, of New Haven, Conn. It Is de-
�g�e�l'r:� ��t�':� 8i�pfe

e
3�": �g� t���� use, but who do not care to enter Into the subject scien

tl1lcaIly. With 24 illustrations. Contained In �CIENTIFIC 
AKJemcAN SUPPLEMENT. No. 86li. Price 10 cents. To be had at this Office and from all newsdealers. 

DRILL CHUCKS. Write .. THE PRATT CHUCK CO,.:' ClaYV!)}e, N. � ... U. S. A'J for 
free lllustrated. catalogue of POSITIVE DRIVInG JJH.LI, 
CHUCK!Ol. showing the only perfect system ever devJsed for 
holding and driving drill s. 

Forei .. n A&,encie8 : Ph. Row< et Cle .. M Boulevard du Temple, Paris, France. E. Sonnenthal, Jr� Nueu Prom
IInsde, No.5, Berlin, Germany. Selig. SonnenthaI &; Co., 8D Qlleen VIctoria Street London,:& c.. England. 

(��h��q'9�§�eq��(_�, tt���u����J3���;w�� 
- - - - - - - � . � �-

© 1 893 SCIENTIFIC AMERICAN, INC. 

OnlY 83.00 a Year, Inclnding Postage. 
WeeklY-li!l Nnmbers a Year. 

Thi8 widely circulated and splendidly Illustrated 
paper Is published weekly. Every number contains six
teen pages of useful Information and a large number of 
orlJdnaI engravlnj!s of new Inventions and discoveries, 
reprll8entlng Engtneerlng Works". Steam Machinery. 
New Inventions, Novelties In MechaniCS, Manufacturet!i 
Chemistry, ElectriCity, Telegraphy, Photography, Archl
tecture, Agriculture, Horticulture, Natural History, 
etc. Complete list of patents each week. 

Term8 of Subscription.-One copy of the SCIEN
TU'lC AMERICAN will be S<lnt for one !/ear-52 numbers
postage prepaid, to any subscriber In the United States, 
Canada, or Mexico, on receipt of three dollars by the 
publishers; six months, $1.50; three months, $LOO. 

CI n bs.-Speclal rates for several names, and to Post 
Masters. Write for particulars. 

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

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

THE Id.mtifit �m:tritau luppltuttut 
This Is a separate and distinct publication from THE 

SCIENTIFIC AMERICAN, but Is uniform therewith In size, 
every number containing sixteen large pages full of en
gravings, many of which are taken from foreign papers 
and accompanied with translated descriptions. '.rHE 
SCIENTIFIC AMERICAN SUPPLEMENT is published week
Iy, and Includes a very wide range of contents. It pre
sents the most recent papers by eminent writers In all 
the principal departments of Science and the Useful 
Arts, embraclIIII BlololIY, Geology, Mineralogy, Natural 
History, Geography, ArchreolollY, Astronomy Chemis
t!'}', ElectriCity, Light, Heat, Mechanical Engineering, 
Steam and Railway EngIneering, M.lnlng, Ship Building, 
Marine Engineering, Photography, Technology, Manu
facturlllll Industries, Sanitary Engineering, Agriculture, 
Horticulture, Domestic Economy, Biography, Medicine, 
etc. A vast amount of fresh and valuable Information 
obtalnsble In no other publication. 

The most importa",t Engineerifl{/ Works, Mechanisms, 
and Manufactures at home and abroad are Illustrated 
and described In the SUPPLEMENT. 

Price for the SUPPLEMENT for the United States, 
Canada, and MexiCO, $5.00 a year; or one copy of the 
SCIENTIlI'IC AMERICAN and one copy of the SUPPLE
MENT, both mailed for one year to one address for $7.00. 
Sing Ie copies, 10 cents. Address and remit by postal order, 
express money order, or check, 

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

�uUdittA �ditilltt. 
THB SCIENTIFIC AMERICAN ARCH ITECTS' AN D 

BmLDERS' EDITION Is Issued monthly. $2.50 a year. 
SlnIIle copies, 25 cents. Forty large quarto pages, equa 
to abOut two hundred ordinary book page!!; forming a 
large and splendid Mao:azlne of Architecture, richly 
adorned with elegant plates in colors, and with other fine 
engravings; illustrating the most Interesting examples 
of modern architectural construction and allied subjects. 

A special featUre Is the presentation In each number 
of a variety of the latest and best plans for private resi
dences, city and country, Includlnl{ thoBe of very mod
erate cost as well 88 the more expensive. Drawings in 
perspective and In color are given, together with full 
Plans, Specifications, Sheets of Details, Estimates, etc. 

The elegance and cheapness of this magnificent work 
have won for It the I,arlrest Circnlation of any 
Architectural publication In the world Sold by all neWl!
dealers. f2.5O a year. Remit to 

MUNN & CO . . PubIi8Iier., 
361 Bre ...... a.,., New Y.r�. 
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HENRY CAREY BAIRD .t. CO. 
IDdDstrial PDhlishers. Booksellers, aDd IlIlpOrters. 

S] 0 Walnut St . •  Philadelphia. Pa •• U. S. A. 
r:rOur new and Revised Caialogue of Practical and 

Scientific Books. 88 pa,lres. 8vo, and our other Catalogues 

The Model Remt-ngton Jract�1l)lJ�J�LI.I! Q��9_§ 
Elm Street, New York (E. D'AMoUR, Supt), M8CIllIll8ts, 
Pattern and Model Makers. 
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to any one in any part of the world who will furnish his 
address. 

WHERE TO LOCATE 
NEW FACTORIES. 

Typewriter 
For Ease and Conve nie nce of Operatio n, S implicity o f  Design 

ud Durability of Construction, is 
U N E Q U A L E D. 
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to the advantages possessed by the dllrerent cities and 
towns on their Southern Lines and on the lines of the 
ih':�o' Mississippi Valley Raliroad CompanY, In the WYCKOFF, SEAMANS & BENEDICT, 327 Broadway, N. Y. 

UNLIMITED RAW MATERIAL, 
PROXIMITY TO MARKETS, 

CHEAP LABOR,  
Fuel, etc., and believes that It needs but a presentation 
of their merits to attract the careful attention of all In. 
terested in converting the raw materials to be found on 
their lines Into the finished product. Prominent among 
�:: are'i��t�'a��Ml'v� Bg:,. 
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titled"!' Where to Locate New lFactories," has'1een Is_ 
sued by the Company, and a copy will be sent free on 
application to the underSigned, who will also give any 
further luformatlon as to 

INDUCEMENTS OfFERED 
b)!�rv1A���� 1���.!O:I'!t:��'::,��pltai ln 
cotton, clay, wood-working, canning or other industries, can find a profitable field and hearty co-operation. For 
particulars address GEO. C. POWER, Industrial Commis
sioner I. C. R. :a.. liB Michigan Avenue, Chicago. F. 3-92. 

A R T E S I A N  
Wells, 011 and Gas Wells, drilled 
by contract to any depth,fromOO 
to 0000 feet. We also manufac-
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and Mounted Steam Drilling 
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STREBT. NEW YORK. 

The Best Mechanical Help 
For inventors, experimenters, etc., comes 
from a real machine shop with first-rate 
men and tools accustomed to regular 
work. We have put some notions of ours 
in a primer-sent free. 

THE JONES BROTHERS ELECTRIC Co. CIN'TI, o. 

To :J::.1"V"E>:.1'tora. 
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uable Ideas, which they lack mechanical training to de
velop. Novelties and patented articles manufactured 
by contract. 1Sl Seneca lOt .. Cleveland. Ohio. 

MANUFAOTURERS and INVENTORS 
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and Metal Specialties of every description. �o Mod
els, Dies, Special Tools and Patterns. 

WE ALSO MAKE GEAR CUTTING A SPECIALTY. 
GARD N .:R SEWING MAf·HIN .: CO., 

Factory and Main Office, cor. State &; Claim Sts., Aurora, 
I
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SINTZ GAS ENGIN£ CO. 
GRAND RAPIDS. MIOH., 

u. s. A. 
ManUfacturers of the Sintz Sta
tionary and Marine Gas and 
Gasoline Enll'lnes. E8:L\eclaily 
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tured or natural gas -Boats and 
launches. Prices within the reach 
of all. or Send. jar Catalogue. 

Mention this paper. 

Rubber Ro l ls and Wheels. 
Power Wringing Machines, Drying and Ventilating Fans. All styles of Trucks made to order. Catalogues 

free. GEORGE P. CLARK, 
Box L, Windsor Locks, Conn. 
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CK a. ORE BREAKER 
Capacity up to 200 tons per hour. 

Has produced more ballast, road 
metal, and broken more ore than 
nli otlier Breai<e s combined. 
M:.,�g:�.O
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CATES I R O N  W O R KS, 
�OC So. C linton St., Chicall'o 136 C, Liberty Street, New York, 237 C, nan kiln St., Boston, Mass 

JAMDES thCu;eiLrr,rt 
amy complete work pnb,..,complete outfitmalled for 100. Address, National rub. Vo.. t,"lalC\lllrOJ nl. 

$ 1  0 0 0 to $5 0 0 0 Il:hf!t�
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ness. Malilc Lanterns and View. of popul..,. sub
�ts. Catalogues on application. Part 1 Optical, 2 
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If you are Interested In 

E L E C T R I C I T Y  
send for our special Price List Z. 

BELLS, BAT'I'ERI ES, PUSHES. 
WIRE, MOTOnS, 

And a full line of general 
ELECTRICAL SUPPLIES, 

STANLEY & PATTERSON, 
E lectrical Honse Furnishinll'8, 

32 &; � Frankfort St., N. Y. City. 

MANUCRIN Simple ! E1I'ective l Superior to any brush for cleansing and whitenIng 
Il'���t�o.,':�b�J�4!{'P�ha�}.�a"l=t!'��ted.. 

After bei ng on the M a rket Seven Yea rs 
THE AGME AUTOMATIC ENGINE AND BOILER 

STILL LEADS ! 
Halt to Four Horse Power. Marine and Stntlonary. 

For either Natural Gall or Petroleum as Fuel. 
W 1V� :IiIXT�.a. :E1V&�.a.1VOE. 

=-,":,�ore.'l !r::L ROCHESTER MACHINE TOOL WORKS, Brown's Race, ROCHESTER, N, Y. 

HARBISON CONVEYOR ! 
m!Xfu.g Brain, Coal, Sand, Clay, TaR Bark, Cinders, Ores, Seeds, "c. 
=�. I BORDENI SELLECK & CO.,I���':,..sJ Chicago, IlL 

C)ua c)FF�. "2 1II0NTH8 ON �'RUL" FOR I 0 Bubier's Popular Electrician 
An illustrated monthly journal for C. the amateur, experimenter and public, or 

"EVERYBODY'S HAN D-BOOK"25 
orKJ.ECTKICITY. B Bdw. Treveri. 60 Illustrations. 110 �age8. All about C. 

��:!�.��1.8t B:�!:,���Wo����':i r:���o::ll:,�:: BUBIER :PUB. CO .. LYNN, MASS. 

MECHANICAL DRAW INC, 
Mechanic., Mlnlnll'. Prospeettua/, Arithmetic, etc., may be studied at 1wme, without 1088 of 
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particulars to the Correspondence School of ilechanlCB 
or the Correspondence School of Mines, Scranton, Pa. 

SEID for our list of 19 Cata-
1011'11 of Music and Musical InMtrument8. W. STORY. 26 Central St..Boston. Mass 

SCIENTIFIC EXPERIMENTS. - D E· 
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for l!I11!e book No. 61. Addres. A. W. 
WILLIAMS, Bl"istol, Conn. 

C 0 N T RACTS WANTED .-aA U.HT MIlT"L w •• " 
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ment of large Cabinet Factory In the west. Address with 6 illustrations. Contained In SCIENTIFIC AHERI-
Foreman, care of Nelson Chesman &; Co., St. Loula, MOo g� a���L:m�Niiil��J%fne��d':al��nts. To be 

STEE L  TYP E  FOR TYPEWRITERS 
FOR SALE One JII\e Boften)Jllr machlne andfive StenCils, Steel Stamps, Rubber and • double dry Jute spinning frames, Metal Type Wheels, Dles

l 
etc. 11M spindles each .. 5 Inch pitch, 6 Inch traverse� manu-Model and Experimenla Work. factured by A. LAWSON &; SONS,LBEDS,_GLAND. Small Machinery, Novelties, etc., man- In first-class condition. Appg to ufactured l5y special contract. P. O. BOX 288�, BOST0tl. MASS. York StencilWks, 100 Nassau St., N. V 

Perfect �ewspaper File * THE f,  MUNSON " TYPEWRITER. * 
'l'bls machine Is an .. evolution," the outgrowth of years of experience and the 

best :i'���f :,e:;="c.
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Easily opel"ated, with UnfversRI Key Boar:f. 

INTEROHANGEABLE STEEL TYPE WHEEL, 
"rable and easl1ykeJl� In order. 30 keys,lIOcbaracters. Weight, with oarryIng C8I!8, 18 pounda. 8peotal wheels for dUferent languages. Send. jOf' cif'tular to 

* • TIDl DlVNSON TYPEWRITER CO., * * 
16 8. La hUe Street. Vial_co. 111.. 11. S. A. 
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PROPOSALS. 

CUT PRICES �cr�°J:.;S 
O N E  FREE If You ,Order flyE. 

BOOKS. 
Analysis. Commercial Organic Analysis. By Alfred 

H. Allen. Second edition. revised and enlarlled. Vol. 3, 
Part 2. Amines and Ammonium Basel$, Hydrazines, Ba-
�T�t��

O
rsl�.�' . .  ��������� . .  ������.

i
�� 

•
• •• ��

I
.�����'.�'1��o� 

A)·ithmetic "fElectricity. By T. O'Conor Sloane, 
A.M .• E.�'., Ph.D. 'l'hls work "Ives electric calculations 
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Buildings and Structuloes of American Railroads. 
A Reference Book for Railroad Managers. Superintend .. 
ents, Master Mechanics. Engineer

&k.
Arcbitects and Stu. 
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Dictionary, Standard Electrical. My Prof. T. 

OJ( 'onor Sloane. 12mo, cloth. 62i pages. 350 illustrations. 
1892 .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . .  83.00 

'J1he character of this work is that. of H practical hand
book of reference, in which the terms and subjects are 
arranlled alphabetically. and, besides giving the defini
tions of the terms, much valuable information is added 
in many cases, Each term or subject is defined once in 
the text, and where a term is synonymous with one or 
more other

B
, the definition is given under one title only, 

and the others ""pear at the foot of the article a. sy
nonyms, For the purpose of finding readily the defini
t10n of one of the synonyms, a most complete index is 
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SCience," from the higher electrical expert to the every
day electrical workman. It should be in the possession 
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Illustrated. 1892 . . •• . • • • . • • . . . • • • • • • • . • •••••• • . . . • • . .  $1.00 
Dynam08. The Practical Management of Dynamos 

and Motors. By Francis B. Crocker and Schuyler S. 
Wheeler. 1 vol. 12mo. Cloth. 100 pages. lllustrated. 
1892 • • • • . • . • . . • • .••••••••••••••• " • • • • • ••••••• • • . • . • • •••• 1.00 

Dynamo.E lectric Machinery. By Silvanus P. 
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pal(esof text, profusely Illustrated, and 29 plates.$9.00 
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Dynnm08. Original Papers on Dynamo Machinery 
and Allied Subjects. By John Hopkinson. 249 pages, 
cloth. Illustrated. 1893 .•••••• . . . • . • • . • • . . •• • . •••••• $1.00 

Electric L1l1ht FiUinll', P,·actical. A Treutise on 
the Wiring and Fitting up of Building� deriving Cur
rents from Central Station Mains. and the Laying Down 
of Private Installations, Including the latest edition of 
the Phoonix Fire Office Rules. by speCial permission of 
Mr. Musgrave Heapy, of the Phrenlx Fire Office. By F. 
C. Allsop. Z/5 pages, cloth. 2:U illustrations . . . . .  81.�0 
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Notes. l.23iHustrations and diagrams, Paper . . . . . . . • 1:i 
Electric Lill'htinll', A Guide to. For Household

ers and Amateurs. By S. R. Bottone. With many Illus· 
trations. 1892 . • • . • • • . • . • . • . • . • • • . • . • • . • • • • • • • • • • • • • • • • • ••• '1� 

E lectric LllI'htinll' Specifications. For the use 
��I.�r2'l!,��':,';�t��

d
17t����:.

ct
�892�� . �'. :�::.��

r
.�l�i 1?d'3 

ti:'lleiltffri' .. 8:o:r l��n���
n
o"l S:tp� I'E�'::'�� � ��:nt

r
rg; 

the use of Shipownersund Builders, Marine Electrictans 
�1����if��

n
��rD:::elr��:

a
iW:8tr!ri�n�· E8q��:!!: 
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E leClric Toy MakinII', Dynamo Buildinll', and 

Electric Motor Consu'uction. 'l'his work treats of the making at home of Electrical Toys, Electrical 
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Varn ishes .  The Practical Polish and Varnish 
Maker. A Treatise containing '150 Practical RecPipts 
and l"ormulIB for the Manulact.ure of POlishes. Lac
quers, Varnishes and .Japans 0 f all kinds for Workers 
in Wood and Metal. and Direction. for using. BrlLc. Standage. 200 pal<es. i2mo, cloth. lS1Q . . . . • • • • • • • .  "'.30 
D�l���si:l :::bi�':ftI!�s\.!'��:!re�pfM:t!I��� 
over 25,fX1J words. 320 pages, double column. American 
Russinn leather. Indexed . . . . . . . . . . . . . •. . . . ••••••••• . . . •  :iO 

E xplosives and their Po,,·ers. By M. Berthelot. 
Translated and condensed from the French by C. Napier 
Hake, Fellow of thn Institute of Chemistry, Inspector 
of Explosives to the Government of Victoria, and Wil
liam Macnab, F.I.C.E. With preface by Lieut.-Colonel J. P. Cllndlll, R.A., H. M. Inspector of Explosives. \I Ith 
illustrations. 8vo, cloth . . . . . . . . . . . . . . . . . . . • . . . . . . . . .  $9.60 
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thin�," and have neither instructors nor elaborate tools. 
By J. A. Bower. 240 pages. Illustrated. N. Y� 1892. $1.�� 
B::tll!lfl��y Iff ke

�� I'l�?mi�� :l.(�.eV��
io

Til'l! 
splendid work should be In the hands of everyone Inter. 
ested in Lead Metallurl(Y. 1892 . . . . . . . . . . . . . . . . . . . 86.00 

F E. E E_ 
Our entirely new Catalo,,1Je of Scientific and Technl· 

cal Books. cOlltainin� over 3,000 titles, and embracing 
more than 3(K) different subjecf:!!l., with authors' Index, 
WIll be mailed free on application to any address in 
the world. Address 

MUNN &. CO., 
P u bl ishers of the " Scientific American," 

36 1 B roadway, New York. 
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