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the ground wire. 'rlley pass through onc hole in the 

window frame and are insulatetl with tWI) layers of cot

Ion each. \Vhenever there is a lightnin� flash two or 
three miles away� perpendicular to the line� there is a 

flash between tbe wires where they paes tbcough the 
window frame, as often and as q nick as the lightnbg 

flash follows. 'rhe sound is usually heard a li ttle Jater. 
I think the waves strike the wire and when they get near 
the ground wire they jump to that and pass down into 

the ground. We have little or no induction in OUr line 
and that is due to the fact, I suppose, that the two ends 

of the line are not more than one.q narter mile apart, 

al tbough tbe whole line is about one mile long. 

(7948) T. W. B., Jr., a,l,s: Will you 
please give me dIrections for making a frictional electric 
machine which will give about 12 ineh spark? A. We 

UO not think you can get a spark 12 inches long from a 

friction machine. \Ve never saw one that woulu give 

such a spark. A static machine will give a spark of that 

length. It may be either of the WimsbUl"st, or of the 
Toepler-Holtz form. In SUPPLEl'trE�T Nos. 278, 279, 
��2, 548, 647, 914, price 10 cents eacb, are articles de
scribing various machiueR of this sort. From these you 

can make your plans. \Ve have no desc['iption of a 
machine giving a spark of 12 inches in length. 

(7949) H. P. aeks: How should soda 
ash be inserteu and in what quantities to re1l1f)�e scale 

in two 90 horse pm,er horizontal tubular steam boilers? 
A. Soda ash for boiler incrustation may be pumped 
in with the feed wattr about M pouud per horse 
power of the boiler, and left in for a day when the 

boiler t:hould be blown ont and cleaned onto A smaller 
quantity may be used if applied every week for two or 
three weeks and the boiler then cleaned out. 

(7950) J. G. R. asks: 1. How many 
pounds of No. 30 cotton covered wire would I need to 
make an induction coU18 inches long. 9 inches diameter 
2.inch core, allowing about one-sixteenth of an inch be
tween layers for in81l1�ttion? A. loVe could calculate the 
WEight of \\ire required for the coil as specified, bnt it 

wou ld be time poorly spent, as it would be to make a 
coil on these lines. No one should nse wire courser than 

No. 36 for a coil of this size. Nor should it be wound in 

layers, but in sections, with mnch le�s than one-sixteenth 
of an inch of insulation between the layers in the sec

tions. 2. How many square feet of tin foil would it 
nee::1 for a con:lenser? A. \Ve cannot tell. 3. If proper
ly made what si�e spark ought it  give? A. It might 

give 6 to 8 inches, but would soon perforate the ineulation, 
Ilnd break down. You woulu far better get SCIENTIFW 

Al\JEIUCAN SUPPLEMENT, "No. 1124, price ten cents, and 

make a six-inch coil properly designed. It will give 
more sat isfaction. 

TO INVENTORS 
An eX\Jerience of over fifty years, and the prepara

tion Of 1I1urc: tbilll ouo hundl'od thOlli::!.Ir}d appjioutit311.Q 
f'-'T p�\t-ent"" at home and abroad. enahle us to uwlerf'tand 
the laws and pract ice 011 both eOl11-inents, and to possess 
llIlequaled facIlIties for procurlllg patents everywuere. 
A synopsis of the patent laws or t h e  Cnited �tates and 
all foreign countries may be llad on application. and per
sons contelUplating t h e  secnrlng of patent.s, either at 
home or abroad. are invited to write to this ot'fice for 
prices, which are low, in accordance with the times and 
our extensive facilities for conducting the bUsiness. 
Address .\1 L" S� & CO .. office SCTRN'l'[FIC AJIERICAN, 
3t.U Broadway. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

AUGUST 21, 1900, 

AND E A C H B EA R I N (j T H AT D ATE. 

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

Acid and making same, propionyl-salicylic, O. 
BonlloetfeI·.... ...... ................... . ......... 656,435 

ACId and Ill'lki llJ.! f'ame. tetraoxyanthraquinone. 
dlsulfonic. II. LaublllalllL .. .... ..... . .. . ........ 115n. 46 3 

Air. apparatus for prujecting heated, L. Prat ..... 65G.2V� 
Ail' brake, F. L. Clark. .. .... . ........... ...... f.i50.5Ui 
Air brake alarm. low l )reSSllre, A. II. Parsons .... 65tj,261 
Alarm. �ee Air brake alarlll. Burglar alarm. 

Low water alarm. 
Alkaline earth silicid, C. B . •  Jacobs .... , ............ 6 5fi,::!5a 
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.�::: :::: ::::::: �::::::: ��:�:.X Animal trap attachment. \V. H. Cross ... ...... ... f).-xi.f=I!' Asparagus, etc., holder Ior, \V. Vogel. .. ....... .... 651 1.4!l 2 
AutollllJbilevehicle. \V. \V. Valentine ............. li;�i.-t!ll 
AwnilllZtixture. H. F. Condon ...•.•. " . . . . . . • . . . . . .  ti5Ii,;·-\4:� 
Axle. H. B. Beebe .................................... 656.240 
Axle box lid, car, C. ��. :\1(I()re .... . . . . ...... , ...... . li;�i.!l07 

(}a�: bSOe�il�lP��lg�k�' li. H. Leathers ......... " ... ti5Ii,:');:i4 

Bag machine, H. Bil/!rnm ... ... . . ... ... . .. . . .  , ...... fi5f;,:HO 

tl��!��g c�r
t���' �il�i' ���l��·:Vi��ick·8·�;1' 'l�' Ed'�'oi;d� 6ju,42!l 

son ... . ..... ....................... 656 .447 
Basin stopper. \V. Holmes .... . . . .......... ....... 656.352 
Bearing, shaft. F. J. Warburton. . .. 656.BIO 
Bed bottom, sectional. ,J. P. Leggett ............... 65ti,411 
Bed. sofa, I". Bennett . . ..... ....................... 65f i.lf!l 
Bedstead fastener, H. H. Hirsch . . . , . ............. U5tU5 f i 

����,i��c .. HdeJv�g�1l1g�Ldr;lwiil·g ste�ini:' :1. (.ico·ll� ij5ti,2,)1 

nol'.. . ..... . , .. ,... .. fl5ti,418 
B icycle. f<'. \\'eber. . . . . . • .  . . .. ....... t):)ti,;{ll 
Bicycle, eieetri(', A. Hansel. .. . ,., .......... t;5tj,;)�3 
Bicycle halldle bar heads. making, .1. P. t--;chow-
BIC;�i�tf�c�\I�� ·de:;;ce: \Ve��iiic'k'& GU"tO��k'I:::: ���:��� 
�lg�g:� :��f�osfcl�lril ���y.r B: L: '�ic Keniie:::::::: 8�3:i�� 
�::�g��: i����g�ler��' ��'. ����rt'lico'tt:":"":: .656,367: �itk%f:i� 
�1�).'�����1j�s.(�;·r;�Y:::::::·::::::::::::::::::::: :::: ::: :l�;:�ii 
BOiler. See Water tube boiler. 
:��:lf)�. \,��t�';t���?N�:�Sst:e·I��: .�,: 'pye�::::::::::::::: :l�l:rJ� Bolting llJill. II. Dietz ..... . .. . . . .... . . . . ....... ... . 656,346 Book, check III' cI1Yic1�IH1l warrant and bank trans-actIOns. 1'. l\�cCulioch .. . ... ... . . .. . ... ........... 656,325 Boot 01' shoe till1shing tool, A. Herman ............ 6 5 fi, 2 BO Bottle, non-refillable, E. Cindel. ................. : 656 �88 Bottle. lHHl-retillable. C. B. Overbaugh ............ ti5ti:2;')!) Bottle stopper fastenin,g, A. Share ... .............. 656.;)87 Bott I e wiri n.!! tool, P. F. Cass idy .. " . ..: ... ....... 6 56,5 14 Bott les, method of and means Ior wirmg, P. F. 

Caf;.sH1y .. .. .. . . . . . .... . . . .... . .... ... .... . . . . ...... 656,513 
Box. :-::e e  Amlllunition box. Folding box. Match box. 
Bm.- filling machine. K T. P ollard .... . . .. .. . ..... 656,828 
Boxes. manufacture of, Stevenson & Maginn .... 6))6.488 
Bracket. See Lamp supporting bracket. 
Brake. �ee Air brake. llyuraulic brake. Rail

way brake. Vellicle brake. Wagoll brake. 
Brake, n. n. Aberuathy................ 650,574 

W
OOD or METAL(�L 
Wor�ers�� 

Without Steam Power should 
llse our Foot and Hand Power 
Machinery. Send for Catalogues 

A-Wood·working Machinery, 
B-Lathes, etc. 

SENECA PALLS MPG. CO. 
695 Waler St., Seneca Palls, N. V.?'""!:""''''''''' 

AMERICAN PATENTS. - AN INTER-
e�ting and valuable table showing the number of Datents 
granted tor the various subjects upon wbich .petitions 
have been fIled from the beginnine nown to December 
31. 1894. Cc.ntained in SCIENTIFIC Al\IEHIC'AN 8lTP
piEl\U1NT, No. t UU-..!. Price 10 cents. '1'0 be had at 
this office and frow all newsdealers. 

FOR 
CUNSMITHS, TOOL 

MAKERS, EXPERI
MENTAL AND REPAIR 
WORK, ETC. 

Sendjor IIlus. Catalo�. .;d�������I!�� W. F. & Jno. Barnes Co. 
19(19 Ruby Street, 

H.OCKJ<'OHD, ILL. 
-----------------------------

THE EUREKA CLIP 

Brake, SeYlllour& Kahler .......................... . fi5G,37H 
Brake mechanisIll, C, K i\loore. . . . . . . . . . . . . . .•. . . t;r*i,tiOH 
Brakes. cooling. A. Esstrom ........................ l)5ti, 445 
Bricks. or artillcial stone, automatic machine for 

manufacttuing. Van den Berg & Janssen ...... {)btj,;)08 
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Buggy toP atiachment, P. G. Austi lL .............. G5ti.15� 
Bung and tap. G. \V. J ackson . ............ :.; ....... �.�5-� 
Burglar alarm and door check, \-V. H. Hetff ........ 6'-11.,08ti 
Burglar alarm, electric. P. V. Vandevelde ....... , 65Ii,309 
Burner. See Garbage burner. Gas burner. 
nuttoll, C. M. Hurto ll ................................ H5f),407 But.ton, S. :\1. :\lenilL.... ........................ . 65ti,412 
Burton, �'. Olctfield . . ...... ........................... 656,419 Button, C. HadcJiffe . . . . . • . . • • . . . . , . . . ...... .... .. . , • .  656,2lo.!. 
Button. tack fastened, C. A. Bryant.. .... ......... tj50,308 
Calcining or l'oastillg furnace. A. E . •  Johnson ..... �;5ti,� 
CalipeI: attacllment. 11'. A. Panyard . ........... ... 656, 200 
Can. Hee DIspensing CatL Oil can. 
Canceling and postmarkmg machine. stamp, C. 

V. FYke .. . . . . .. . . .. . . . .............. .. .... ....... 656,4 01 
CanceltH� and printing machille, stamp, Fyke & 

Barr. . . . .. .. ...... ........ . ..................... 656,400 
Candlest ick. miner's. C. Peacock ... . ... . ............ 656,2U9 
Caoutchouc, gutta pel·cha. etc.. compound as substitute fur. Hornung & Liebl.. . ....... " . ... c;)0,1 91 
Car coupling, L. N. DobblllS ......................... H5liJ79 
Car coupling .cente1'lllg device. K F. Chaffee ...... 656.438 
Car door. gram, \Y. P. Browll. Jr ....... .. .......... 656,437 
Car drivi ng ��ear and gear changingdevice, mOLor, 

A. Hl.lwliIlsun ... . . .. . . . ... ... ... . .. . ....... .  , • .  ,. 656,215 
Car floor. baggage, '1'. Eubank ..... , ................ 65H,4'(8 
Car gate. open. C. M. Fairbanks .................. ' .. 6;)6.183 
Car mover, auxiliary. P. l{yan ............... ...... 65fj,477 
Cat·, railway frelghi. C. B. West . • _ ...... ... .. ... .. . G5Ii.;)!H 
Car seat, H. S. Hale . . .. ... .... . . ... ...... _ ........ fi5ti.188 

g:�;i�I���;�����;f�:tct��\�����.nr)·ooHitie:::::�:::·: �:: �;l:�t� 
CarbHIs, means for I�anufact.uring. R. Doolittle .. 1;5t;.liOO 
Carbureter . •  1. P. Anderson ...... li&UD5 
Carbllreter. Laraway .. � Hou�er .. . .. . . . . . . . . . . . . ti5lj,40!J 
('arbuI'eter for petroleum or ol lIeI' engi n es, A. & 

L. I .. umiere.. ........ .. .. .. .. . . ... 1�5 Ii,1m 
Carbureting air or gas . •  J. E. Shearer ............ .. 6 56.484 
Card setting machine }Jerforating mecllanism, O. 

Al'llOld ...... . . ..... .. .. ... .......... .. ....... . (j56,:�;)5 

8:��gl��� �g�:���l.t���·Ge(�(���e�� .G.���.l���: ... ,: :.,:::::::: � rl.��:��� 
Carpet fastener, S. Hollinger . ... , ................ G56.:')i' 
Carpet fastener, r'. C. ].ovejoy . . . . . . . . . . . . . . . . •• . ' . l;bIi.HJfi 
Carpet retainer. t:tair, J. P. Knobeloch ............ G."�j.!iJL 
Carrulge brake meCllaIllSm, O. Fischer., . . . • . .. . • .  ti5li.450 

rrhe IllOSt useful article ever invented 
tor the purpose. indispensable to Law
yers. FJLlitors. Students, Bankers. Insur
ance Companies and busines�l men gen
erally. Book marker ami paper clip. 
Does not mutilate the paper. Can be 
usell repe atedly. In uoxe:,> 0f 1 00 for 2;lc. To be had of all booksellers, statloners 
and notion dealer:-.. or by mail (n receipt 
of price. Sample card, hy mail, fre�. Man
ufactured by Consolidated �at'ety 
Pin ('0., Box 121, BloOillfit-hl, :\" • •  T. 

·f) Case. See Cigar case. 
[ 0�:��·;. ir��� B�:�I;lJ�\:l��l�mith, .Jr .................. 65U,486 

� Chitllneyerowll, \V. D. :McLaughlin.... 65fi.25R (:.hu(·\{,�, Dinkel ..... , .. .  ,: . . . . . . . • . • .. . . . . . . • . . .  , ... i:?t
.
i .. ��I 

� (tlll('k, lHt brace, J ... �. Kramer . .... . .. . . ... . .. .... . bilb.,)i)I 

PHYSICAL AND SCHOOL APPARATUS 

THE 

TOEPLER HOLTZ 
SELF CHARGING 

MACHINE 
For t--;chool, College or 

X Bay work. 
� Oircular jl 'ee. 

E. S. RITCHIE & SONS, 
Bl'ookline, lUass. 

QUEEN" ORA WING PENS. 
SCIENTIFICAL.L.Y SHARPENED. 

,, 1 . , 

12-inch Pipe cut off and 

Threaded with ease by one 

man and a 

FORBES 

PATENT DIE STOCK, 
o:t���nlk��lftl�;.' &,��K����?nntcJS 
rs �. '11 1t'1'[:O; en .. 

___ -.:. ______ ____ H_,_·i _ • .c".cC C_I:....10 .· I , 10n11• 

Want the Best Lathe and Drill 

CHOCKS 
BUY 

W ESTCOTT'S 
St-Tongesf 

Gr-ip, C;i'utf
est (�apacUu 
anclliurabU

ity, Cheap mul Acclu·ate. 
\Vestcott Chuck Co., Oneida, N. Y., lJ. S • . ..:\. 
A:-;k /0'1' caVI1JJ{1tLc ilt Enali�h. French, :Spuni�ll /11' Galllan. 

FIW5T PRlZE AT C01.UllHIAK EXPOSITIUN', 1sn,'1. 

ARMSTRONG'S No. 0 THREADING MACHINE 
Can b e attachedto bencho rpost.. 
Deshmed for til reauillg the 
smaller sizes of pipe, iron o!' 
brass, also bolts. Has two �peed1'l. 
one tor pipe � to 1 inch; the 
other for pi pe 1� to 2 i nches, inclusive. VSCI'l the regular 
Armf'trong adju�tal)le dies. Oth
er attractive features. �end for 
I2 Ul'ticulal'H. The Al·Ul!!!l.tI·ong
llIfg. eo., I;:)!l Centre �treet, 
New York. Bridgeport. Conn. 

MORAN flEXIBLE JOINT 
for S teanl, Ail' 01' l ... iquids. 

l-lade in all sizes to stand any desired 
pressure. 

Moran Flexible Steam Joint Co., Inc'd 
147 frbird t-;treet, LoerSVII.,LE. Ky. 

ACETYLENE GAS AND CARBIDE OF 
Calcium.-AII about the llew illuminallt. its qualities. 
chemistry, preSSl1re of �iquefaction. its probable future, 
experiments perfo!"£!} ed with it. A most valuable series 
of articles. giving in complete torm the partlcular� of 
this �ubject. Details o f  furn:tces for mukln� thp carbide, 
gas generators. gasometers. burners, etc. ('oliulinc(L in 
�C[E�TIF1C A.\uaucAN �UPPr.E)IENT. Nos. 9H�. 
1011,1, 111117, HI1 '.!, 1014. 1111 ii, 1 II 1 Ii, 1 II:!'.!, 

\ l:;t]: W��: n:��: IN:!t: HJ,l: 1 �Ii: lV�t 
1 t -,H. and 11;")0. Price 10 cents each, by mail, from 
this office. and all newsdealers. 

l'igal' Casp, K Hilson ....... . 656,B4!J, ti;-)ti.:)51 
Cigarette box cap. E. Hilson .... .. . . ......... , ...... 115(;,350 
Circuit breaker. Brubaker & 'l'wining .............. 65ti,2,s2 

g:�����/n
t
���t\V\�:d��t�)I�������: 1.. Fleischmann . . 656.451 

CliP. See Haulage clIp. Plow clip. 
Clocks, tUbular bell for clliming, A. W. Harring-

ton..... ............ .. ........... . ........ roo.Go):' 
Closet. See Dry closet. 
Cloth cutter. 'V. E. Caldwell. ......... , ............. 65Ii.fi15 
Clutch mechanisJll, II. C. Ken nedy ... ............ ti5ri.54�� 
Coat. apparel. D. MurpiJy ..... . . . . . . . . . ....... ...... .  6.")ti,5Iil 
Collapsible pust., beam, etc., J. Sandmayer ........ tifJti,424 
Commutator, ,J. fl'. H. Dempster .. .. ............. .. 65tl,l77 
Composition of matter, 1£. Bushman ....... . . ..... .  t:56Jt!7 
Conduit for distributing fluids, �;. Fox ............ 650.537 
Conii�c�'r���M:. �!.����

l .. �� .. 1.l.�I.l��I.l.t.����.��l.�������: 1i5K.284 
Controller brush guard. A. L. Hiker ................ 65 i;.i37 2 
Copying press. L. Bailey........................... 65ti.:113 Core drying car, T. L Hankin...... ti5O,4 71 
COlIPiIug. �ee Car coupling. 
Cream separator, centrifugal, E. G. N. Salenius .. fj56.4�3 

8�ly;J�I:t��I?��:���.gB�'1Il1�1����': eti\c·b�:�:.::·::.: i���:�� 
Currents, apparatus for converting alternating 

into continuous. 1\1. Dert ... .. . .......... . . ... ... 65fi,5 2 2  
Curtain fixture. V. HyserL. .................... � §�,�O� Curtaill pole. K. R. Broadstreet .................... 606.506 
Cutter. See Band cutter. Clot h cutter. 
Cutter mechanism. lever operated, W. O. Orr ... .. 656.610 
Cycle seat.s. wire llleRh for, A. f1i, ''Vale . .. . .... .... 6;Jli.2:l1 C'yclnlll€t€I' attachment. A. F. Hoc kweJ I.. . ...... .. /i;iiA7fi Dental cabinet. C. H. Lind . . . . .......... . ........... 65fl,55ri 
Dental root canal drier, D. Perry ................... OM.aOO 
g�:ge���ill�g. ·�·a�i.°��·R.· �i·c·illt·yre::: .. .. ..... ::::::: ��:�V� 
Display and advertising device. window, A. Y. 

Moorefield........ .... . .......... 65G,202 
Dock, dry, F. C. Lall.e.c ............................... 6 5ti.58 2  
Door check, pneumat Ie. Harrison & Lawson ...... fi.!)fj,543 
Dough mixing machine, .J. H. Farmer .... . ......... 656,1;02 
Draught equalizer, Brinkley & \Vetrich ............ 65f.i.2.(;'; 
Draught evener, gaIH! plow, H. C. McCormiCk. . G56,51i 5 
Dredge anchoring devicc. H. H. Og�{)od ... .... .. ... t)5!i.;1fiH 
Dredging apparatus. hydraulic, \V. J .  Bradley .... ti5H.503 
DredgllH! bucket. C. ll. S mith . . .... ............. 6,)6.2'24 
Dress shield fastener, J. \V. S tevens ............... fi51-i.22j 
Drill grab. G. I. Lewis ............................ ,,,. 1)56 .. '1'),) 
Drill shaft, telescopic, I. N. & \V. J. Cassity ....... tibO,51 5 
Drill spreading", truing and gaging machine. D. G. Morgan ......................................... 65fi,415 
Drum. lleating. )1. & A. K Kennedy ............... li51;,41;0 
Dry closet. H .. E. L . •  Janney . ................... .... ooti.1!)4 
Dust separator, '1'. Lee . . . . . ......... . .... . . ....... . .. 65fi,255 
�ars. sound cullector fur thc. \V. G. Ehrhardt .... f);')fi ,182 
l£ducational sYf'tmu, A. K Osborne . . . . . . . . . . .. • . . 65fi,56!1 
��Iectric controller. C. ,1. I-teed ...................... ti5f.i. 473 
i<:lectric J!eneratil1J.! apparatus, .1. H. Bickford .... 65fi,}fi5 
ElectriC Ih!llt cOl'(l at1jllster, 1". H. t--;tewarL ....... 65t),4:1l 
l<�lectric Illutor contruller. T. �. Perkins ............ 65ti.571 
li:lectrical conductor pipes or cOllduits, manufac-ture of. A. H. Howard . . . . . . . . .. . . . .. . . .. ..... . G5G, J!)2 
Electl'ic:l1 (·0l1lledi4JlI�. contineI' of wires for. C. "'. 

As b...... . . .. . ......... . .  ..................... ti5ti,158 
Electrical contact, parts, system of nOIl-inter-

cilUll�cable. Vroschl &. Hundhallsen..... f�:j6 .45 4 
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1£lectric<l1 dlstritHltioll syst em, H. F. Roach . . ... f�

:
lf�.�f i f] 

l<�lectrici{y meter, (;. l lookham ...... . .. .. .... . . . . tkJo.;)4;) 
gle!'tl'olytic apparatus,. G. Loiselet ................. f�i)r.,558 
����� �����: ;'H:(('H��:��Y: 'V: (�ii��ter·.:: �:::::::::.:::: ��1'.�i� 
I';llgine. :""ee Carding en�rine. Gas engine. 
Ell::ine operating and governing mf\ans . C. Rob· >� . "" Ins on.. . . .. . .... ........ ............... ... h;)ti.::!d3 
Engines, apparatus for lining, C.:::1. Hopkins .. , .. fi iJfUOti Exten.':;jllll table, C. HUTJ)... . . . . . . . . . . . • . fiflti,21m 
l1:Y(,l.!la:,,� I!llilnI. B. 1'. CIIrrier. . ............... fi;)li,l7!i 
Eyeglas1'le�. L. \Y. Bugbee ........................ '., ti5fi.3W 
EyeglnHs.I'�. P. H. Flowers .. .... ........... ... . . . . .. 65ti.3!1fl 
l4�ypl!la��e:" II. }1'. �al1ger . .. . . .. . .. .. .. ' • . . •• . . . . . . .  li;�i,Zr;9 
Fa�fl·lJiII,!.! device aJld padlOCk. ,I. '1'. Du fau ... .... ti51i.24 5 
f<'eel! water 11l'llter, .J. V.Hauser ... , ................ li;�i.248 
F(,p(ler rlJr s!o('k. salt, D. Fre�e .... ................ ti5li,45H Fence, U. ,,\1. Beerbower .. .......................... 65Ii,314 Fence �)(ISt. \V. L. Penney ...... . ... . ....... . ....... 656,611 FelloeI'. �ee Cultivator fender. 
Fertili'l,erf', apparatus for making, J. F. Bus-fI,{'II�...... . . . . .  ...... .. . ................. . 1i;'j6.5Hf> 
Fin Ii wheel. C. L, 'l'ownseIld . .... . . . . ... � . . • . . . . . . .  tj;J/i.;m2 
FillilW machine, H. A. & H.. C. White ... ... . .... . .. ti5 l1, 278 
Filter,.1. P osch........ . ....... . . , . ........... ..... o51i, 2 12 
Vilter. ,J. �chinlleller ..... .. .......................... t i 5t-i,37fi 
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}1'loor covering. K Berliner .. _ . . . . .• . . _ .. _ .. 656,162, ti5ti.IH;) 
Fluoro·hyclrocarbOll, aromatic, 11'. ValentlIleI· .. . . (j5{j,22H 
Fly catcher, G. Senior . . ....... .... ....... . . . .. ..... fi56,318 
Folding box. H. M. Hoo'Ver .. . ........ ' . .  _ . . . . •... . . .  65t\,250 
Folding chair. portable. A. L. Levin.... . ....... . 656,583 
Furnaee. See CalCining or roasting furnace. 
Furnace hU1sting apparatus, blastin�!. W. Ken-

nedy............ ............ . .................... 656.461 
Furnaces, oil and gas burner for . •  1. fl'yler ......... 65fi,:-)07 

i;�l���tuS:e �ll�hn������r:��g.e� · B. Conrad .... 656, B01 

Gal vaniziIH! apparatus, 1£. 1. Braddock .. 656,500 to f�jtl.502 
Garbage burner. domestic, ('. H. Harris ............ 65ti,404 
Garment stretcher, .1. Miotke . ... . . . ... . . .... . . ... ti5ti ,.(f;7 
Gas burner igniting device. C. L. Burger .......... f35Ii.510 
Gas burner. self igniting. R. Beese..... . ........ 656,;)85 
Gas. com position of matter for making, C. H. 

W OTsno p .. . . . .... . .. . .. . ' .. ... . . . . ............. 6t)fi,�i)8 
Gas €ng-ine. multiple cylinrter, R.. A. Frisbie ..... f);)fi.;');{\1 
Gas generator, acetylene. �Htch_elI & Armstrong. fi5H.r)fiO 
Gas purlfying appara.tuS, "EG. J. Duff ....... ........ t)[lti. t iOl 
Gate. See Car gate. End gate. Irrigating water gate. 
g���: �i.°)1·,.����g��I.I .
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g�;;' c�itti�g. \�/���I�g���J: ·S(;��mer:·.:::: �. �::::::::: �·.�61 Ge�'re(lwheels, machine for cutting teeth of. H. 

Gcr}!�I;:�l:�l See' (;�s' g:e;]e��io�'''''''''''''''' ...... 656 ,166 
G!II.SlLW. B_ F. �lcUaw .. .... , ....................... fi51i.2Q.,5 
8;�ls�:1:p����1�1t

e
t�� Por l1�r�1�l�C�17g ·w·ir·e::i .

. Locke : : : : gg��§?� Glass bottle blowing machine. L. Grote .... 656,286. t�6.�2 2 
Glass bottles. making. L. Grote ..................... 656.287 
Glass, manufacture of wire. J. Locke ............ .. 656. 2!JS 
Glass mold, H. W. Heerdt ...... . ................... 656, 1 80 

(Continued an page 1/,2) 

THE "FORTIS" 
ElectriC Exerciser. 

Llml' 

COlllbilles th e Illost approved 
fOI'lll of high-class Illedicilla1 clec
tl.'ic Rl)PRl·utU!!!l. with Inu!!!lcular 
exercise. 

The machine is silnilar to the ordinary elastic exerciser which has been so widely used) except that it is lllounted on a highly polished oak 
panel, and the cords which run over 
the pulleys are con ductors through 
which the current is transluitted fronl 
the battery and induction coil to the 
electrode handles. The current can be 
passed frOlu either hand through the 
body to the other hand) or by means of the foot-plate t hroui(h the body to the 
feet, or VIce-versa. The current can be regulated by simply touching a 
slide, frOlu so lnild as to be j ust per

ceptib1e, to a s trength sufficient for 
the strongest 11lan. 

1 ph:ysicians now agree that elec
is a most useful agent ill almost every fortn of dIsease, 

and the Fortis Exerciser will produce 
the saIne benefits as llledical batteries 
at a fraction of their cost. This exerciser will be founu of incalculable 
benefit to nervous and sedentary per
sons, as a stilllulant that prouuces vigorOllS and refreshing 111uscular con
traction ,dthout subsequent exhaustio1l. For headache, nervous weak". 
ness and exhaustion, ins 0 m n i a I 

rheumatism. neuralgia, and the many 
other complaints for which electricity 
is recommen ded, its effect is almost 
MAGICAL. 

The luachine is perfectly construct
ed, h an<lsOluely finished. and will 
wear in definitely. The life of the 
battery is about six months and it can 
be replaced for 25 ceuts. 

Send for descriptive booklet. 
PRICE, complete with foot-plate, $7.50 

If your dealer don't carry it. we wil1 send by express) prepaid. 
THE B ADCER BRASS CO., 

10 BROOK STREET, KENOSHA. WIS. 

��NEW YANKEE" 
DRILL GRINDER. 

A MECHANICAL TRIUMPH. 
50% of time saved. All guaging and nea ly all adjustments done away with. 

Any Clearance Obtained Instantly. 
Catalog of 7 styles-, bt,lt or elec1.rical. 

WILliAUTII A .\101DIAS CO., 
Grand Uo.pid!!l, Mid." U. S. A. 

WELL DRILLING 
Machines 

Over 7 0 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted 
on wheels or on sills. \ViOI engines or horse powers. 
Strong, simple and dUrable. Any mechaniC can 
operate them easily. Send for catalog. 

WILLIA3IS HUOS., Ithaca, N. Y. 

12,500 RECEIPTS. 708 PAGES. 

Price, $5.00 in Cloth; $6.00 in Sheep: $6.50 in 

Half Morocco, Postpaid. 

T ,��)�,� h7;; �i;\; 
been on tlJe ma 1'
ket for neu rly 
six yeal's, an;l 
thedemand fOl'it 
h a si>l'enso gl'eat 
that twelve edi
tiolls lUl\·e been 
called for, 

The work may 
he regarded as 
the prollud of 
the stud ies and 
pr ac t ical ex
perieuce of the 
ablest cheillisTs 
and wor]..:el·s in 
a II parts of the 
worhl� the info1'
Illatioll g.'ivcll be
in�r of the high-· 
cst yaltll',a}'l'allg
ed and condensed 
in t'(meise rOl'm, 
eOIlY(,llient rot' ready usc. Almost (>,'('}'Y i llql l i J'Y 
that can be thouJJ:ht of, relating to t'or:nu);e used 
in the ,'ariolls mal1ufactu ring industries, will here 
be found answered. 

Those who ar<' engaged in almost any branch 
of i n dustry will lin(1 in this book mueh that 
is of praetical ,·"llle in their respective calling-s. 
Those who arc in search of independent business 
01' eillployment, relating'to the home manufactllre 
of salable arti cles, will find in it hundreds of most 
excellent sng·gestions. 

MUNN & GO., Publishers, 
SCIENTIFIC AMERICAN OFFICE, 

361 Broadway, NEW YORK. 
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