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1'''' ohara. f()t'insertion 1J1UUr this head is One Dollar" 
lint' fOT f.ach insertion; about eW}lt words to a lin� 
4'iaveriisem.tmts m·usl be. receilJed at publication office 
a,s ,arly as 'IbuTsday morning to apPf.,a.,. in the fotlow­
-ing -week's iBStU. 

,\larina Iron Works. CblC8IlO. ("!ataJn6{ue tree. 
.. U. 8/' ¥etaJ Polish. lncllauH.polis. 8ampJes free. 
Gasoline Bra.zin� li'or�e.1'urller Brass Works. Chicago. 
Yankee Notions. Waterbury Hutton Co., W aterb'y, Ct. 
Handle&8poke Mcby, Ober Mfg. Co .. Challrin �'all • .-O, 
HOOk and Jl:ye Pateut CorSale, �'.J, Rappold, I£rie, Pa, 
Machine Work of every description . .  Jobbing and re· 

pairing. 'llhe Garvin MaChine Co., 141 Yurick 8t .. N. Y. 

Ferrocnt.e Machine Co .. Bridgeton, N, ,/., IJ. 8. A. �'ull 
line of Presses, Dies, and other Sheet Metal Macbinery. 

IF Machinery for R. R. contractors, mines. and quar­
ries, for hoist.ing. pumping, crushing, excavatjn�. etc., 
new or 2d-band; Write for hst. WUhs Sbaw. Chicago. 

The celebrated" Homsby·Akroyd" Patent Safety Oil 
fCTUline is built by the De La Ver�ne Refrilleratinjl lIa· 
cbllle Comp .. ny. F'oet of 1!:88t 1ilStb Street , New York, 

The best book for electncians Rnd bejlinners m elec­
tricity is " Experimental Science." by Geo. M. Hopkins. 
By mail, $4, Munn &, Co .. publisber., 361 Broadway. N, y, 

FREll: FACTORY SITES 
7b be D<rniJtedfoT Manufacturing Purpose. 

at . . Erie. PfL. 

One hundred acres, very desirable location, all rail 
roads, free to factory employing one thousand men. 
Also ten other smaller locations, all central with �o()d 
railroad facili ties. Correspondence and inspection so­
licited. Address Douglas Benson, Secretary Board of 
'rrade. Erie, Pa. 

t .... Send for new and complete cata]Ollue of ScienUOc 
and other Books for sale by MUlln & Co .• 361 Broadway. 
New York. Jil'ee on application. 

HINTS TO CORREtlPONDEN'£S. 

I rectious. If the wire� are properly arr .. nged the waves 
may be perceived by a properly constructed apparatus at 
a long di.tance from Ibeir .ource. 2. How is tbe record 
of Ibe gramopbone made? A. The record of the gramo­
phone i. at first traced upon zinc, and afterward. etchell 
into the zinc. Thils is transferred to hard rubber 
di.ks .uch a. are IIsed for the in.trument. From the 
zinc disk. a large number of impre •• ion. may be taken. 
3; Of what are the diaphra!!'m. of talking machlues 
made? A. The dl .. phragms of talking machine. are 
made of thin gla@s, celluloid or iron. 

(7743) H. W. C. writes: I have a sma)] 
range boiler, galvamzed iron, which I use for oxygen tank 
for lantern use. Now the tank is badly corroded inside 
and I wish to know what kind of paint or varnish would be 
.uitable to use tbat Ibe Itas or any dampness carried over 
from wa.h bottle, would not atlect. A. If your Ol'Y2'en 
tank is badly corroded, you .hould uot u.e it, .ince it is 
in danger of bllrsting under pressure. Asphalt varnish 
is tbe best .ubstance to use to coat the Inside of such a 
tank as a preventative of rust but we do not think it 
would be safe to use paint or varni.h of any kind on the 
inner surface of the tank. The better way is to dry 
tbe oxygen before it enter. the lank, .ince oxygeh in 
pre.ence of water will rust iron or .teel very rapidly. It' 
tbe gas were pa.sed through calcium chloride after it 
leave. the wa.h bottle it would Anter the lank dry. 

TO INVENTORS 
An experience of fifty years, and the preparation 

of more than one bundred thou8llud applications 
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sons coritemplatinJ! the SeCllrlIlJ! o.f patents. either at home or abroad, are invited to write to tbis office for 
prtces. which are low. in accordance with the times and our extensive facilities for conducting the business, 
Address MUNN & CO" office SmENTIFIC AMERICAN, 631 Broadwav. New York. 

INDEX OF INVENTIONS 
For which Letters Patent of the 

United States were Issued 

for the Week Ending 

OCTOBER 11, 1899, 

ORDINARY RATES. 
Inside Pal'e, ellJCh insertion. - 'Ii cents a line Back Page. each insertion. - - $1.00 a line 

or For sunte classes of A(tve1"tisrnlft1t�. Spec'kU, d.nd 
H'i{Jher 'ratf',s are required.. 

'J'h� above are charges per agate line-about ei�ht word� per line. 'l'his notice sb01lfs the width of the line. 
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CATALOGU� 
A -Wood-working Machinery. B-Lathes, etc. 

SEIECA PALLS JU'G. COnAn. 
695 water St. Seneca Falls, N. Y. 

AMERICAN PATENTH. - AN INTER-
eAttUjl and valuable table Rbowing the number of patents 
/!I'1lnted for tbe various .u bjects upon wbicb petitlonB 
have been flIed from tbe b e�lnnin� down to December 
31. 1� Contained In SCIENTIFIC AMERICAN SUP­
PL"MENT, No. 1 U02. Price 10 cents. To be h .. d at 
tbis oftlce and frow oJl newsdealer •• 

N����!�.
IP 

Bar Btlt Drtssing � ItglveB ... mootb. pliable and adhesive 
surface, and Baves Belts, Power and 
�"';edOfto 

M�g!'i.eryan:el��i- B!lf.� &ox of 12 Bars, 13.00. Bent on Trial. 

tbt Wbitt � Baglty £0., 
WOrcfsttr, maSS., U. S. JI. ---==----==-----�-�.---

Presses for 
Sub=Press Work. 

Five sizes. Snh-Presses and Tools to order. 
r:r Send !Of' O�Tcula,... 

Name. and Addre •• must accomp .. ny all letter. 
or no attention will be paid thereto. 'rills 18 for OUJ 
Inform .. tion and not for publication, 

AND B A C 11 B BAR I NO T 11 A T 0 A T B. BLAKE & JOHNSON, 

Reference. to former articles or an.wers .hould 
give d .. te of p .. per and page or number of que.tion. 

I nq lIlrle.. not ,answered in reasonable time .bould be repeated: correspondentE will bear in mind thaI 
.ome answers require not a little researcb, .. nd, 
thongh we endeavor to reply to all either by lettel 
or in thie department. each must take hi. turn. 

Uu yer. wishmg to purchase .. ny article not .. dvertised 
In our colnmn. will be furni.hed with addresBes of 
honses manufacturing or carrying the .ame. 

SpeciaJ \Vrltten Inf or.nallon on matters 01 
personal rather th .. n general interest cannot be 
expected without remuneration, 

ScientiOc A merlcan Supplement. referred 
to may be had .. t the office, Pnce 10 cents each. 

Uoo k. referred to prompUy supplied on receipt of 
price, 

• . 
IUtneral. sent for el<annn .. tion .hould be distinctly 

marked or labeled. 

(7738) A. M. D. asks: 1. In the electro·, 
lYBis of water abont, what per c"-nt of the energy of the 
current i.lost ·in producing heat in the solntion r A. 
The heat developed In .. ny circuit by the p88Mge of an 
electric current through that circnit is expressed by 
Joule'. law 

Heat=O'24 C·Rt. 
in which C i. the number of. amperes. R I. the number 
or ohms, and I i. the time in seconds, The heat is found 
In calorie •. 'rhis equation Is derived from the fact proved 
by experiment that one ampere ' dowing through a con­
ductor having a resistance of one ohm will develop in 
that condnctor 0'24 calorie. for each second it dow.. It. 

makeB no differeuce whetber the current is decompo.ing 
water or doing any other work. The he .. t prodnced is 
the .ame. 'rhis i. the 10Rt energy of an electric cnrrent, 
2. How doe. the heat developed by burning the oxygen 
IIJ\d h,I'drogen combined, compare with the original 
enetgy of the current.? A, The doctrine of the conserva­
tion of energy require. th .. t.tbe he .. t produced by recom' 
bining tbe oxygen and hydrogen Into water shan exactly 
equal Ibe energy in any other form which may be re­

qllired to decompose the same quantity of water into its 
eonstituent o�ygen and hydrogen again. This heat has 
110 connection with the beat of the first query, 

(7739) W. P. asks: I ha ve a 4·ohm tele­
graph in.trument, What number of wire (by A, W. G.) 
and how mnch must be n.ed to wind it for 20 ohm� 1 

To change your 4 ohm .ounder to make it bave !!O ohlIlP, 
you ran nnwind the wire on it at preBent and get 4 times 
as milch or the same size to be put on together with that 
which was on the sounder before. It you knolV the num­
ber of the wire now on tbe .ounder you can find from a 
wire table the length needed to make 16 ohms. This Is 
the quantity you need to add to the .ounder. 

(7740) A. B. T. asks how the slit is cut 
in the nibs or II steel pen. A. The.1it in steel pens Ie cut 
in a .hear preBS witb very sharp cutters, 

(7741) A. B. S. asks: 1. Will .small 
hand-power dynamo. a. described In "Experlm8ll1a1 
Science." furnish power enough for spark. to ignite ItU 
io gap engine? A. The hand-power dynamo will gI"e a 

.park which 1'1111 ignitl' gas, It will probably serve your 
pllrpo.e if driven at .. high speed. We have recenUyad­
vertise<l .. dynamo especially designed for this work, II. 
What ip a jump spark? A, A jump spark is a spulI: 
produced by tbe breaking of an electric circuit, aoo 
wbich jumps IJetween two metallic points. 3, Is it nec­
essary to have iron jar for caustic pota.h cell as de­
scribed in "Experimental Science"? A. 'rhe iron j .. r II 
one of the electrodes In the pota.h cell. If yon use a 

glass cell yon will require an iron plate In the liquid asan 
electrode. Since an old Iron pot will an.wer every pn,.. 
pose it Is the che .. pest method of pntting up the battery. 

(7742) S. C. asks: 1. How is electricity 
tran8mltted through the air as is thu.done by the wireless 
telegraphy! A. The waves prOdnced by an bnpn/se of 
electricity thIongb a wire, l1J-oftfrom the whe In all eli-

[See note at end of Ii.t about cople. of tbese patent •• I 
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���:�:il�·. H. s. Cope .............. 635,236 

Ama)J;rawation of �old or other ores, apparatus 
Am���Pt�o:" c!��r��

l
�or' 'smaii 'armB' iii:e'ci T: '0: 635,119-

Orndorf! .. .. , ...... ,., .. " .. ""." ... ,"""""" 635,U5 
Antiseptic device for sound transmitter moutb· pieces, G. W. Van Alstine ......... d • • • • • • • • • • • •  635,209 
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Axle box, car. W, So G, Baker,.""",,,,,,,,,,,,,,, 634,97. 
Backstay turning device. R C, Scbemmel."""" 630,193 B"" tyin" device. H. T. Knigbt .. ,,,,, .............. 630,257 Ball making macbine, R. H, Wblte"".""", .. " 630,21. 
B .. rrel. J. �', Vogt ... "..... .................... ....... 2 Rellring. ball. G, Millen, "'''" ... "'' ' '',, ........ ' ' 
�:�:i·nd:r
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Bicvcle, F', P. Bemi .... "" """ ................... .. 
�lgtgl:,d�i�n���·ar:· �;: c. H'ardiiig:::::::::::::::: 634,942 
Bicycle lIearinll'. G, A. Stiles ......................... 630,082 

�l���l: ��ig; ?l'J.f��iii::·,::'.::::·.::::::::::::·:: �:� 
BiCYCle saddfe,F, B, Ray""""""" .. ......... ... tmt,910 
Bicycle, .prlng (r .. me. W, B. Spencer .. .. , ...... ," 635,028 
BIlliard and dining table. convertIble, A. J. Fox .. 630,014 
Blast furnace, M.!II. Suppe."."" ...... """ .. ,,, 630.1;7 
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boiler. 
Ggl��j�lr.'Wa:::,o��ti,�'. �'. �', �:.��,s:':::::,�:::::, �$m 
BOOk, manifoldinJ,! !'-ales, J. F. La.ning ... : . . . . . .• . . .  6r34,259 
lIook. pass, 'I'. p, Martin. Jr, .... . " ... " ... ; ........ 630.170 Boot or .boe top .• upporter. G, C, Bemi ... """", 630,0.'14 
Buulder depre •• or. J. L, Towner . .  " " .. , """" 634,921 
Box, See Axle box, Feed box. Journ .. 1 box, 

Tootb powder box. 
Brake. See Wallon brake. . 
Breatbing tube, C. CarrolL.., ",,,,,,,,,, .. ,,,,,,,. 630,232 
BriCk In burning, device for recording sbrinkage In. A, J. Pob)"", .. """,.""""" .. """",,, 630.003 
Broom holder or rack, R. L. Edwards ............. . 634-,883 
Brusb bead case or cover. tooth, H. G. McClos· 
Buckk�t'wire:j: 'C:-riyde::::: ::::: ::,:: ::::: :::: ::::: �;m 
Bundle dischar"nnJ,! mechanlsm, J. F. Steward .... 634,004 
Bu rial casket lowering device, M. J. Cameron .... SM,876 
Burner. See Gas burner. 
Button and necktie bolder. collar. H, Willi ... ' .. 634.9H1 
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n
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Caliper., inside, E. N. Bowker"" "". ". ""'''''' 6.'J5,088 
Camera, pbotol<rapbic, 'I', R, Dall meyer", .. "",. 634.881 
Camera .butter, W, H. Wltbam." ... ""."" .. ". 6:l4.972 
Can opener, 1 ... C. WitkOwski. ............... ....... 635.21!t Car body bolster. M, 8, Sbotwell"."""" ..... , ... 1l.%,152 Car coupling, C, D, Wbitinl<" """", .. , .. ,,""" t135,115 
Car door. freight, P. G. Minier ..................... 6.%,074 Car. dumping. R. �. Broyles ................ ... .... 634,874 
Cnrburetimr apparatus, means for regulating level of liquid in. A. I. Van Vriesland .......... 635.210 
Carpet fa.tener, J, �', Van Wlckel. Jr"., ' ' ' ' ' ' ". 63.,211 
Carrying apgaratu •. goods. M, E, Grey .. ,., ., .. ',. 634,888 
Car��tWZ:r� .. ����' .. �.l���i.l�� .���. �.������ .��.��r: .�� 635,072 
Case. See Ejljl" case. Pocket case. Refrigerator 

case. Sbow case. 
Casb carrier, F.. Silverburll .......................... 635, 153 Casting aluminum alloys. W. A. McAdam8. 

6.'I4,!104, 63O,lI53, 630.054 Castinll cbilled rolls, metbod of and mould for, ' 
Cbaff. 

E8�:ft';;ckiiiii chair: " ." " "'" ",,'" , .. '" 630,25. 

Cbopper, See Cott.on cbopper, 
Choppinll knife, W, S, JenkB" '" ' ' ,. " ........ "'" 6.'l4,892 
,Chuck,automatlc, 0, F, Garvey""". """"" .. 630,243 
Cburn. B, DaJlin"""", ", .. ,.""""",,,,,,,.,, 6:l5.239 
Qll{arette machine. pocket, M, Keen .. , .... " .. " .. 6:»,018 
Cleaner. See Graill cleaner. Tube cleaner. 
Cla"ll, wbiWetree. W, H, Wells"".""".""" .. 630,926 Clutcb. frIction, I., Scbmidt, .... '." " " " " " "  ,. 63O,1!!4 
eoa .. , ores. etc.. centri fugal washing for. P. Itaurice.,., " ' " .,,,.,, ", .. , .. """""""" 6:�,987 C�, oafety I{as, H, H, FaBBett. " , ., ... , .. . ",." 63,'\.012 
Co .... wt, F, Acker" . ... . ....... . ".,,' .. "",."" 630.117 
Coln bolder and carrier. Henry & Herrmann ...... 6:1.1,04;' 
Column. band ratl, F, R, Brown""""" ... """, 634,936 
g��=��,b�J1��ia�ie�o�fi',s��;iJiei,:::::'::�:�',' �JI-i1 
Corlve:rer, portable, W, L, McCabe .... ", .. """,. 630,177 
Copy bolder, E, Waldrip,."" .. ... ".". , .... ",.,. 6.'l4.922 
Com bUlker. 'I'. p, Walter" .... " .. , ....... " " .. ,,' 634.1J2.1 
Cotton chopper and barrow. combined. G, W, & 

W, H. Taylor, .. . .. .. ,.""" . .......... , ... " ,. 630,2(X; 
Coil"lin.. See Car coupling. 'rhill coupling, 
Cr •• bi ... and Ilrlndinll' mill. J, M, Dyer, . . , ........ 6.'J5 
Cultl .. at<w, A. H, Sbippee .. , .,. " .. ' , , ... , . . ... ", . . 
Current motor. W. Turner ......................... . 

g::r!�or� �c�:::' �::f::;r:' ve�eiiitiie· cutter:"" 
Date holder, Curti. & M .. rriott .. """" """''', .. 6.'l4,880 
DentAl tool (lU&rd. J. A. Gbolson. " " ".. """,,. 63S,2« DeJrI'*and ",.cav .. tor, G, W, King ... " ......... " 6.%,048 
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.. " .. ' ... "" .. """ 634.917 
m ...... bin .. macbine. J, D, Atkin.on"""."", 63.'>,009 
Dloplay .. ppa.r .. tu •. H. Altsbul""" " ' ' ', .... " .. " 630.().'l0 

I 
Dll\Illay device, D. B. Hart""""""""""",,,, 630.278 
Dirt��lr!�e��. ���d: .�I: �,

t
�
.
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p, o. Box 7. WATERBURY. CONN. 
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Water Emery 
Tool Grinder 
�I� ��q�:\'�·io 
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water. Always ready 10r use. !'lIm­
rJe����a;��:ructton, II:08t emcient 

pr Send J()t' cataloQtu and pnces, 
W. F. & JNO, BARNES CO. 

1999 Ruby St.. Rockford. 111-

ONLY MACHINE U�ING 
fLAT. SIGNED. 
INDE5TRUCTI8LE 
RECORD 5, 

Our Oreat Admiral writes: 
.. Certainly tbe most entertaInIng and 
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velous 88 this wond�rful di.covery. 
-ADMIRAL SCHLEY, 

Designer of the" Columbia," Ameri­
ca's Cup Defender. writes: 

., The Gram-o-pbone is t be best repro� 
ductnll machine extant. . . . A never lalllng .ource of plea.ure. 

-HERRESHo}'l' MANUFACTURING CO, 

SENT ON APPROVAL 
to SUBSCR,IBERS to 

SCIENTIFIC AMERICAN. 
On receipt of e:;,OO, .imply 88 evidence 01 good faith, we 
will ship to an:!, .ubscribert o  tbe SCIENTIFIC AMERICAN 
our new '18 Gram-o-pbone, and six (61 BiI<lled, inde­
.tructlble liO-cent record. (total '21.001, yonr own or our 
selection. wI til the prlvil"ll'e of U bour.' examination. 
when tbe balance may be paid your express company, or 
returned and your money refunded. 

Special Concession on E��I���BX�t;'i:cl"N 
S
th'; Installment Basis. Gram-o-pbone will tor 

a sbort time, be .old on U" 1m.BtaUment plan for liu.oo; 14.00 casb, 13,00 a montb lor Ove montbs: records, 88 wanted, 60 . . cents each. Money refunded. less e�pre8M �:� �::sl���':i������nt iB not s .. tisfactory and IS re-

FOR SALE liVEBYWHEBE. 

National Gram-o-phone Corpuration, 
Broadway and 18th Street. New York. 

BRANCHES, 
BOSTON, ' 118 Tremont Street. 
PROVIDENCE, . ,461 W""t"'noter Street. 
PHILADELPHIA, . 111 Nortlo Ninth Street. 
CHICAGO, ' 181 State Street. 
CLEVELAND, • . . . Colonial -'reade. 
CINCINNATI, 81 aDd 8. W ... t FIRII Street. 

8BEBJlAN I::J.! B: .. 8l:e!r:"claco, CaL, 

© 1899 SCIENTIFIC AMERICAN, INC. 

Dredll(e,L, W, Bates ... """,.".",.",."""""" 634.88ii 
Dredgilljl" machinery. IJ. W. Bates. ...... .......... 634.864 
Dred"lng macllinery. lUx & Donaboo .. " , .. ,,"'" 635,270 
Drier,M, A, Sutberland .... """", ... " .. """"" 6.'J5,158 

Dryil1l! kiln, �', n, Cummer"" " , " .. "",, ........ 630,238 
Drying kiln,G, W,Sbarer .. . .  "", .... , ... "',," 634,916 
Dye. blncl, sulfur KirchlwfJ & HUJlsSmanll. 

630 168, 630,169 
Edncatior.al appliance, A Perry .................... 635.182 
1!:J!'1( case, knockdown, �', 1£, Renick .. "",, .. ,,"" 6:;;;.188 
Klastic or resilIent wbeel for vehicles. 1'. Lee .... 634.893 
Electric be .. ter. Eo E, Gold" """ "" .. ,,630.131 to 630,133 �Iectric meter, .Ii!. 'rhomson ... ""..... . .......... 635,159 
I!;lect,ric motor for drivinfjt" motor carriages, 

winches, etc., H. W. Headland ....... .... ...... 63{.,971J 

�l:�t�l� ��\��,��jl"�l:ii�g���+i�A: Ktibiersc'li: 634.90;; 
ky .. , ....... ,"" ",",.,. , ..... , """ " '''''''' '" 630,IS� 

Elect,rically illuminated devices, mechanism for. J. S, Rlcbard.on et al""" ..... ", .. "" ... ,,'" 634,912 
Electrician's tool, J, N. B .. glI'ett"""""""""" 634,862 Elevator. See Hay elevator. 
Elevator safet.y appliance. S, B. Trap"" """"" 634,006 
End ",ate, J, C, 1IU1ler, .. .... ", ."" """""" .. ",634,8'15 
End gate. W81l0n. H. Monroe ........................ 634:,961 
Eu::z-ine. See IiJ:).':pansion enJ{tlle. 
Engine vaporizer, gas, W. Hay ...................... 635,166 EUlline stopping system, steam, Punnton & Rey· 

nolds, . . ".,."'''" .. , ... ,,, .... , " .. " ... ".".," 630.080 
Jl:nvelop fa.tener. C, P,SCb .. cbman .. " .. " ..... , .. 630,000 Envelop machine. J, We.t"" .. " .................. 630,213 
���:rs���rCU�ii�i !���ine:' X 'A:' Manning:::::: :: �:� 
Expansion enJ;dne. rotary, G. L. Van Gink. ........ (;35,245 (I�asteners for "loves. etc .• die for shapinll and 

attaching socket members of, W. S. Richard-
.on"" . .. ", . ,  . . . .  , " ' 0 0 " "" " " " "  " .. " " " 635.1SS 

Fastening device or clasp, C. A. Pierce, ... ....... 636,<r17 Ifaucet, measurinJ{, J. J. Kennelly . . . . . . .• . . . . . . . . . .  635.256 
Faucet register. measurinll. J. Rombsc.h .......... 635, 189 
�'eed box� A.Calboun ........ """'" ".""""" .. 630,125 
�'eed trougb, w.n, Well.teed"",." .. """" .... 634,927 Ii'eed water apparatus. J. 8. Carter ................. 635,ZJ3 Feed water heater. H. }l�ellenbaum ...... .......... 684,884: 
Feed water reJ{ulator. automatic, 14'. M. Cbappell. 635,I2ti 
�11�;,:�it�ifI'\f;.�t'i���:': :'.:: ::: ::',:::::::: ::: ::::: ::: �;� 
Filterappar"tu., C, H, I.oew""""" .... """ .. " 634,941 
Filter, water. C, Sal,berller", .. ", .. """"" .. " " 630 .190 
r{�:':{.�a;::''i;\� �r6��f� ��:� ,�, ,����,�:::::::::: t-lt:�� 
Fire escape and scaHold bolder. C, E, .Kly, ... ,."" 630,038 
�'Ioor foot sbield. W, �', Pulnam .... , ..... .... , .. , 634,906 
Iflutds or jl"ases under pressure. controlling mec h-

anism for. C. CumminlZs . ...... ..... . . , ........ 6H5,127 Fodder cutting machine, R. M. Dyer .... .......... 634,939 
�"'omentations, press for preparing, M. J. Smith .. 635,200 
Forp:es, means fur heating applicable to. H. B. 

Bn rin., .............................. .......... " ... 635,229 
�'ullillg mill. A, So Hopkin."""" ... " .... "" "" 634,943 
F'umillator, 'I', H, Mc Don .. ld .. """.""""""". 634,990 
}I�l1rnace. Se e Blast furnace. 
Furnace for annealing. bakmg. etc., W. E. 

8aunders" ". , .,." "" '" " .. " .. " .. " .... ,,'" 630,025 
Furnace reversing valve, regenerative. H. T. 

Newell"., .. " .. " ,." ... ". "."" ",," ... ;, .... , 634.007 
GaJ{e. See Caliper jita�. 
Game. flag. a W, Woodbead""",,,,,,,,,,,,,,, .. 635,116 
Game. parlor, RPlke"",,,.,,, .. ,,.,,, .. ,,,,,, ... ,, 635,0;9 
8:: :���;�ii����g:�i'i�k :ce�;f:lle·. 'c'. 'M: Ke"tiip itt� 
Gas generator, acetylene, O. Boettcher .......... .  6M,8b'1J 
Ga. "enerator, acet.ylene, So J. Taylor.",,,.,,.,,, 630,029 
Gas Jlenerator. acet.ylene. F. S. Wood .............. 635,086 Gas li",bter. electric. G, O. Lent.cbat ... " ...... .. 6.%.140 
8::0're�C:Ai�u���

t
I!1Lep�d:ri.���'7:1.� ..... :::::::::: �:�� 

Gate. See End gate, Wa.te ",ate, 
g:!�'c:8i�g,��.n��Vieeve8·ei·ai::::::::�::::::::::: �� 
Gear ••• wingin", .belf for, J. Flatber., """ .. "". 630,Q13 
Generator. See Gas generator. S"t!'t'm genera-
Gint��w JZummer. l. C. Shrader ........ � . ... ........ 635,063 
Glass cutttnjl" machine, C. E. Manning ...... ....... 635,265 
Glass manufacturing apparatus, Geor�e & 
GIO��?�eA, periii.'SkY','::.'::::::,':: :::.':,'::, ::::::: .. �:� 
Gold or .i1ver ores , treating. J, Smitb .. """", .. 630,I9\l 
Uoverning mechanism for internal combustion 

engIne., G. I., Woodwortb"""""""""",. 634,973 
Grain cleaner, T. M. Bales •.••.•.•..•..•••..• •....... 635,223 
Grain beader, J, C, Ly ncb , .. " .. """"" .. " .. " .. 630,264 
Grapple, Reimer & Ol .en .. , .... " .. , ...... " .. , .. ,,, 630.H6 Grass cutter, C. Kieser . . . . .. . . . . . . . . . . . . . . . . • ........ 634,946 
8�����irW:·Morr·i8·eY:::·:::::::: ::::::::�::::::: :.t:m 
Gun telescope attacbment, Von Kretschmar & Vollmer".". ,  ,,, .. "" ,., "'"." '" .'. """", .. 630.102 
H .. mmock and elevator, J. C, La •• iter""""."" 630,261 
Handkercbief bolder, F. W. Bo.trom""""""" 630,121 
Hanger device for supporting boarding or plank. 

ing on tron gIrders. A. Bremer .................. 635.122 
Ha.rnesB loop busblnll. J. N, Pbillips" "" "",, '" 630 ,022 
Harrow seeding attachment, disk, Rogers & 

Kennedy." ''' " .. "" '"'' .. """" .. , ........ ". 997 Harrow tooth fasten'nJ! .. 1. C. Tunniclifl" .......... . 
Harvester, bean. '1\ T. Brown .................... 0 • •  

Harve.ter, pea, W, G, St, Jobn"" """ " "  ".,," otU Hat rack and advertising device. locking. B. Ji'. 

Ha����
d
[:Jrcator:'j:'A:V 

.. r·niim..::::::':,:',::"',::: �:� 
Hay carrier, W. Louden.". ,," ............. " ... '" 63l,919 Hay carrier stop, W. Louden...... ................ 6.'-14.948-
Hay elevator, J, D, Swacick" '" ",. """ "" ,."" 630,110 Heater, See I£lectric heater, Feed water beater. 

Tank heater. 
H���:��g�,.��R���.g' �:', ��.��.':,i�:.:::: : : : ' : : ' ::" :� 
Hoisting machine. etc .. IJOrtable and transform· 

able, W. D. WeIr"."".".,,,.,,.,,,.,,, '" .. 
" 

634,!l2t 
:��

se
f:r

o
�'e�icte �&�:i!�u�1�8ilie·nt:· W .. E .. c'ar- �24� 

HY.r.g�!riioii oil 
'
biiri.iii�

'
ajjpari.:tu.·,j: 's: 'iiu'II::: �:3¥t IgnltinlZ device, C. F, p, Stendebacb . " ... , . . . . "  630,105 

Incandescent bodies, manufacturin� durable, A. 
Kocb". ,.",. """'" , .  " . . .  , . . . . . . .  " ' "  .. , . 0 0 ' .  634,984 

Indicator, See Haw.er indicator. Speed indica. 
tor. 

In.uWator. E, T, Jobn.on,,,,,,,,.,,, .. ,,,, .. " ..... 634,982 
In.ulated bandle for electrical apparatu., J. J. 

WaIBh, .. " ,."." "".,""" . . . . . . . . .. " ... 0 0 ,  ... 635.006 Jack, See Lifting jack, 
Jar clo.er or opener, L, LOOk,,, "'"' ''',. ,,' '''' '

' 
630,049 

19�nr�aIS�x�'M! ifl&;6n�������. �Il, ���,����,�'",., 630,123 

��rie. �'!e
D
a�:p�I\�knife. 

L .. bel .. fflxing mac bIDe, J, & D. D. A. Outcalt."" 630,108 
Lamp, elect.rlc incande.ceut. W, J, Pbelp.,.",,,, 63O.0.'i8 
f�:I�Jr�I[:i.j .�. ��o��f�':�:: :: :: :: :::: ::::: : ':::::::,' :g:¥l� 
Last for boocs or .boes, adjustable. G, C. Beml." 63/j,O:�l Last.injit machine. A. W. EatoD ..................... , 635.1� 
I.atbe for turninll balls, C, A. Hlrtb"" """"" ,. 634,981 
I.etter,>IjlII . R G, Lake,,, ... ,. ,,,,, ",."." ....... 630,1().'l 
Life preserver, Z. C. An�evine ..................... 635,009 
Llftmg jack, '1'. Maxon .... . ............ ...... _ .... .. . 635,105 
Lhrbtnillg arrester for electric cirCUits. H. C. 

Wirt, . """"""""'"'''''''' '''''''''''''''' 634,9.�2 
I.iquid rueter, S, L, Brown.",., ., .... , .. ,,' ." "",. 635.036 
I���il�:;.�g�. ic ��Pi���;:\��:i�a����e. W. Sabel.. 636,061 

Magneto.electric machine. E. B. Cut ten ........... 635,276 
Marble. manufacture of artifiCial. J. E. SUmmers 635, 005 Marking sbeep, etc., apPft.ratus for, Renner & 

Boyen., ... .... , ... , ... , , .. ' .,." ........ " .... ,' ,. 630,060 Matcb box macbine. F. A, Marsball: ... "." "" ... 630,142 
Measuring and cuttinjl" aoods from rolls, machine 

fo�, �'. H, Ba.com.,. , .. ,.",. """." ... ,,"" ,. 630,087 
MeasurinJ{ apparat.us, E. Smreker .... ............. , 636,IM 
MeusurlnJi! instrument. elect.rical, K. Thomson ... 6.'Y,9ti6 
Meter. See �Iectric meter J .. iquid meter. . Mill. See Crushinjl and jlrindinjl' mill. 14'ul1ing 

mill. Stamp mill, 
MininJ;!." mnchine. E. H. Mills ............ ........... 635,174 
Mop bend, C, M. WIlliam •. ,,, .. . . . ,,, ...... ,,, .. ,, .. 630,216 Mot.or. See Current motor. Electric motor. Ro· 

tllry steam motor. Turbine motor. 
Mucll.�e bolder, C, W, 'l'uylor , .... ... ",.,,,,,,,.635.204 
Mu.ic leaf turninll apparatu., W, J. Pitt .. ,.",,,. 634,995 
��:t�:t i::[��nee��s�' :'I�Cfayin!i . s'iiaciimeni fi3.;.192 

for, T, p, Brown,., ... ,.". ".", .... " .. " ..... , 634,872 
Nailing machine, S, Y. Penrod."." .. "." ...... , 6.'10.181 Necktie retainer. G. Quick .......................... 634J!b7 
Nipple bolder, '1'. Borcb·er .. , .. ", .... " ............ , 630.2211 
�gt����p�i-iiu��

n
�: 'Sc;.niiebury',:::::::::::::::. �:fI. 

Ore. treatinAl, n. 0' Keefe . . . . . . . . . . . .. . . .. . . .• . . . . . . . .  635.056 
Oven door. baker's. W. N euhs ... .. ....... .......... 6.!J5.075 
Paper bSJr machine. Clau Posen &. Mortfton......... 6.�.OOO 
Paper mRkinll macbine, J-t' •• I. Marsball ............ 635.266 
Paper pulp .training apparatus, J, Wblte ..... " ., 63t.929 
ParinlZ and corill� machine, W. H. Boutell (re. 
Pa�:::kceiDe.;i:coii;,ret.;: J':ii:: ·Amie •. :::: :::: sli:m 
Pen rake, V. C. Devilliers . . "" ... " .......... "" .. , 630,27'7 
Pbonollfapb, G, Bettin!.." .. "" .. ", """ .. ,.,." 630,120 
Pbotocbromoscope or pbotocbromoscope camera, 
PIe! ��: J;:;,

s
,;. ,ioiistruCtiiig; 'ii:'c:'w: 'Weyiie:::: �U� 

�io�·I:b::-:lto,:::.Cwiiiioii.:::,:::::':::·::::::::: m:�¥ 
«()(mt'inmd on paqe 186.) 
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