
OCTOBER 28, 1899. J tieutifit �tUeritau. 
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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630,:US 

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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v
::;�t wI�g 

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.) 



Your 
Occupation 

Yon canqlJllIify 70unelf for n better position and a successful career 
Without Loss of 
�resent Salary 

We guarantee to make :ron & Mechanical or Architectural Drafts· JD.An. Commercia.l Correspondent, Stenographer or Book�keeper, etc. The terms of payment are within your reach, no matter how small yonrsalary. 
Write and state the subject you wish 
to study, and let 0.8 advise you. 
.... laterutlHal CorrftPOlld •••• 8c!".,,,, 

_ 942&"'_ ..... V. 8. .. 

IGNITION OF GAS or GASOLINE 
ENGINES 

�iv:� R���
e
s�'{y':,k�'for¥��'!''it 13 It.. Speed, 1400 R. 'P. M. Tbfe S 

fgL :��
n
1�r& ��}:.� iIt.,w�!fI ht tb inches. No spark coi1 requireN with 

either. Sew1 2c.stamp f(yO" illus. cat. 
alogue. ELBRIDGE ELECTRICAL 
MFG.  CO., Elbridge. N. Y •• U. S. A. 

If 

WES���TT'S ,....,,,,"!I!l!f 
Stro n Q es t 

Grip, Great­
est . Capacity 
and Durabil-

ity, and Accurate. 
Westcott Chuck Co., Oneida, N. Y .. U. S. A .  
Ask J(yO" catalogue in Enah.sh. Frencl!,. Spanish or German. FIRST PRIZE AT COLUMBL\N �XPOEITIUN, 1893. 

Oueen Transits and levels 
H i g h  G rade Instruments with t h e  Latest Improvements. 
160 page Jlln- '  210 page Math­
glneerl n g  I THE QUEEN I ematicalCata-
Catalogue on log  u e on ap-
application. . plication. 
ENGINEERS' AND DRAFTSMEN'S SU PPLIES. 

Q UEEN & C O  Optical and Scientifl'l 
., Instrument Works, 

69 Fifth Ave., N�w York. 1 0 1 0  Chestnut St •• Phila. 

ARNSTRMG'S PIPE TH R EADING 
-AND-

CUTTING·OFF MACH INES 
Both Hand and Power. 

Sizes 1 to 6 inches. Water. Gas. and Steam Fit­
ters' Tools, Hin�ed Pipe Vises. 
Pipe Cutters. Stocks and Dies 
1lAliversally acknowledged to be THE BEST. prSendforcataloQ. 

THE ARMSTRONG MFG. CO. 
Bridll'eport. Couu. 

THE EUREKA C L I P  
The most useful article ever Invented 

;��'!��I���8�tuA��l��������8�: 
&nee Companies and bUsiness men gen· eraDy. Book marker and paper clip. 
Doe� not mutilate the paper. Can he 
¥.�

e
'l,�et'i.';.

t
�n.·1 �ot!3�:::' ��°.fn2e":s and notion dealers, or by mall on receipt of price. Samplecar<l, b�mall, tree. Man-

���:.! WoxC&'lIIll!=:a:ld�W�Y. 

THE ELECTRIC HEATER. -A VALU-
able 

�!l.pert with working dr8wing� of various forms of 
!ir:JJ;t;!.':r1 f��a�t':' �rc'i

u
g;.,ng 31�f�t�a������I�g�it TIFIC AMERICAN SUPPLEMF.NT 1 1 1 2 .  Price II cents. For sale,hy Munn &; Co. and all news!iealers. 

•••••••••••••••••••••••••••• 
: INSIDE MICROMETER. : 
• For closa • • internal • 
. �=� . • Reads in thonsandtbs. Capacity 2� In. to 10 in., •• • with five rods. Price $2.00. fr • • ur Catalol/U< of l!'Im Tools ee. • THE STARRET·T CO. Athol MASS • •. • L.S"· . Box 13, • U. S. A • •  
... � ....................... . 

fOR SPORTSMEN 

A Marvelous Machine ! 
Watch tbe wonderful work 

��'a'l�Ip�urMta\'
e
�a���:�� Threads nipples of all sizes. So 8"iV'ivE'ied that it can be 

i����� �Vi����
t
b
o
e
tr
oc\::,� ed·or closed while mac�lne Is In motion. Send for Oata. �. THE MERRELL 

FG. CO'I �01 Curtiss 
treet, To edo, Ohio. 

BABBITT METALS.-SIX IMPORTANT 
formulas. SCIENTIFIC AMERICAN SUPPLEMENT ] I �3. 
a:��� C%':'.i f��uM'�"at�lo=

n &; Co. and al\ news_ 

i ,it.tifi, �mtri,al. OCTOBER 28, 18c}9. 
Plan lop bere. E. A. O ... e.. . . .  . . .. . . . . . .  . . . .  . . . . . . . . . . .  630,268 
Planter and fertilizer (Jistributer. seed, G. W. �'ender . . . . . . . . . . . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . .  635.0!J4 TIME'S V1tLUE Planter. cbeck row. A. Greer .. . . . . . . . . . . . . . . . . . . . . . .  635.134 Planter. cotton seed. Sayre & Little . . . . . . . . . . . . . . . .  �4,.m4 Planter. potatu. \\', O�Neilt.. . . . . . . . . . . . . . . . . . . . . . .  " 63';).0;')7 

Cannot be measured by dollars. Time lost Can never 
be regained. The 

Plastic materials. press for torming articles from, W. E. ;;aunders . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.'15.006 
Plow. A. J. Gunter . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.247 Pocket case, G. Rebmann . . . . . . • • . . . . . • . • . . • • . . • • . . .  634.959 

Ruby Jeweled Elgin Watch 
j:gl�est�'!\�title�er: T ����ccauyey:. : : : : : :  : : :  : '. : :  : : :  1t:� 
Popcorn mould-ing macbine. }I'. Kennedy . . . . . . . . . .  635.137 
Popcorn moulding- macbine. J. Mc !Dwen . . . . . . . . . . .  635.05.1) 

has for over a third of a century been the 
recognized leader (or accuracy, endurance and 
truthful time telling. 

Post bole dig-ger. C. L. Monroe . .. . . . . . . . . . . .  , . . . . . . .  6:14-.902 The World's Standard. Pot. See Coffee pot. Tea or coffee pot. Press. C. C. Small . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.'15.J!16 
���:il�gUm�;h�I�;.b:,e�ajik: : : : :: � : � : : :  �: : : : : : :  � � :  :::�i �e�f:r�j::�l.!h��:�· A�I��i!":'���:· a,�ea;�1i� the word uEI"ln" engraved on tbe works-fuJJy guaranteed. Ournew booklet. fr86 to all who write. Propeller blade. �crew • . 1 ,  Glover . . . . . . . . . . . . . . . .  , .  6:"W.88.11 
Propellillll vessels, etc .. means for. B. Brown, . . . fi35.00.:; , .......... _ ... _ will interest you. 
Pulverizer. 'V. M. Wbeildon . . . . . . . . . . . . , . . .  , . . . . . . .  6&1.114 PUlverIzer feeding device. W. M. Wbeildon , . . .  , .  �5, 112 National Watch Co., Elgin, Ill. 
Pulveri:?er feedinl! device. W. M. Whelldon . . . . . . 6a5.Il:) Pump ano motor. combined. N. A. Christensen. 6,%.280 
Pump cut-off'. automatic. C. O. Lange. , . ,  . . . . . . . . . , 03.1,2fJ8 
Pusb button, A. C. ,Meier . . . . . . . . . . . . . .  " . . . . . . . .  . .  t:».�.172 Pusb button and tire alarm. combination, Guth-

rie &; Underwood . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . fi34.9(0 
Puzzle. W. fI'. Homman . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 63iJ.251 Rack. See Hat rack. 
Rack. C. E. Perry . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  63(.908 
::UJ��

t
el�ct�ic�:

b
;i�'iioward::�:'- :: :::::::: : : : ' :  �t:��� Rallway spike. J. R. Kunzelman . . . . . . . . . . . . . . . . . . . .  634-,9&i 

Railway switcb ton/lue rail. Martin & Price-WH-lianls . . . . . . . . . . . . . .  , . .  , . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.021 RaHway tie. A. Dixon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.882 Railway track bumper. M. L. Mardis . . . . . . . . . . . . . . tiJ4,896 
Rake. See Pea rake. Reamer. under. M. Hall. . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 634.9(1 
Recorder. See Time recorder. Reflhzerator cuse. G. L. Benson . . . . . . . . . . . . . . . . . . . .  6.14.868 
Rellister. See Faucet reg-ister. Telephone call 

register. Regulator. See Feed waterreg-ulator. Reversing mechanism. S. LOllRn . . . . , . . . . . . . . . .  , . . . .  6.15.Oia 
Rock drilling- apparatus. Scott &. Goodsir . . . . . . . . . . fj3,j.271 
Rocking cbair. spring-. A. H. Ordway . . . . . . . . . . . . . . .  635.1'j'�l Roller. See Land roller. Sbnde roller. 
Rotary Elteam motor or eng-ine. A. Wable. , . ,  . . . . .. 634.969 Rubber from vulcanized rubber wHste. reclaim' 

ing. A. H. Marks. . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6:15.HI 
Rand screen or strainer for fiuid�. P. Mueller . . . . .  634.�15:i Sansag-es. etc .• machine for slicmg German. W. 

A. Van HerkeL. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.22.j Saw attacbment. edl!ing or ripping. E. C. Mer· 
shon . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635. \07 Screen. See Sand screen. 

Screw cuttinJZ tool. E. H. Williams . . . . . . . . . . . . . . . .  6:35.27'2 Screw machine attacbment. Sandstrom & Bom-
mer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . 635.147 Seat. See Stool seat. 

Sewing macbine folding seat. G. Hamlin . . . . . . . . . . 634.�89 Sewing machine hemstitch. J. Walker . . . . . . . . . . . . .  634,970 \ 
SeWtl�J . .  ���.����. ,��i.I���.� .  �����: .?' . .  � . .  �'. ����� 634.!130 
Sewing mucbine sbuttles. bobbin base retainer 

for. J. DiehL . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.102 
Sbade cord ti/ilbtener. window. E. F. MeftlZber . . . . 6a.-j.l00 
Sbade roller. S. J. Edmiston . . . . . . . . . . . .  , . . . . . . . . . . . .  6:);),070 
����\������ie'::��lri�li.

m
p�?��n.� .. .  

E
: .�'. :r�.Yl.��. ��:�� 

Shoe valve. ventIlated. J. E. Kennedy" . ,  . . . . . . . . .  ��. 101 Show case. combinatiDn. Sanger & Shumate . . . . . .  6.15.191 Sbow or display card or label. H. HenckeL . . . . . . .  , 635.fmB Si�n. 11 luminated. Sullivan & O'Connor . . . . . . . . . . . .  635.2a! Signaling- circuits. means for testing. H. C.  
Bundy. . . . . . . . . . . . . . . . . . . . . . . . . . .  . . . . . . . . . . . . . ...  635.010 Sin�letree. J. M. McManus . . . . . . . . . . . . . . . . . . . . . . . . . .  631.1l!l2 

Sln/illetree attachment. W. F. Mooney. . . . . . . . . . . .  6.'l4.952 Skylil'ht. H. J. Murat . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  0.%0.12 
Sleeve or cull' protector. D. L. Sterlin" . . . . . . . . . . . . fl.'l.1.lfiO Sieil'h. H. P. Jensen . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ... 635.251 
Slicing macbine. W. H. Boutell . . . . . . . . . . . . . . . . . . . .  6.14.8.0 Smoking tube. J. M. Eder . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.15.240 Soa�Cb:;f.���Ci�� . ��������. su��

t
.����� . .  i.��� . .  �:. fj,'H,H9!l 

Soldering- can bodies. mecbanism for. L. Dyer . . . . 6a5.0!1 l  Role. shoe. W. B. Arnold . . . . . . . . ; . . . . . . . . . . . . . . . . . . . . 6.'15.1l8 Sound recording- and reproducing machine, E. R 
Johnson . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6.14.944 

Speed indicator. H. W. Buck . . . . . . . . . . . . . . . . . . . . . . . .  631.��37 

This b .. at& Wind, Steam, or Hor� Power, 
We otfer tbe W E.Ul!io�l·KU 'l� actual hone power 

GAS E N G I N E  
'16ft. 1 .. 811 10 per cent discount for cash, Built 
interchangeable plan Built of beat material. 

�Iade 'in Jota of Illtl tlierefore we can make the price. 
Boxed tor ahipment. weight l'IOO lba, Made for Gas 
or Gasoline. Alao Horizontal En.p.nea. 4 to 3u b. p. 

WEBSTER MFG. CO .. 
1 0'4 West 1 �th St .. Chicall'o. 

Perform the combined work of Horizon. 
tal Sl!.Indle MillinII' Machines, Ver· 
tical Spindle lUillinll' MachineM, and in addition cut at aU angles. 'I'hey are 
Invaluable lor all kinds of tool, gauge and fixture work, die work and lor general 
manufacturing. Tbey save time. cutters 
and tlxtures. 

WALTHAM WATCH TOOL CO., 
SpriulI'field, Mass. 

THE IM PROVED 

MAR I N E  ENGINE  Sprayer. D. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .... 634.962 We are the oldest builders and Sprinkler. W .  H. Miller . .  . . . . . . . . . . . . . . . . . . . . . . . . . . . .  r>34.89!l guarRntee superiority 'lwo cy-Sprinkler head. W.H. Miller . . . . . . . . . . . . . . . . . . . . . . . .  6.'{4,� l1ndArs in one castin�.· Occupies Square. draugbtsmen's. W .  W. Macfarren . . . . . . . .  635,o.�9 le88 space and wei/ilhs less for its Stall cbain fastening. R. Irving-. . . . . . .  , . . . . . . . . . . . . . 6.%.136 power than any· engine Stamp affixing device. C. S. Sundstrom . . . . . . . . . . . .  6:--l5..20.'l made. Can be used wher-Btamp and recorder. ticket. C. Nig'I'o . . . . . . . . . . . . . . . f;3.;.178 ever power iq required. Stamp mill. W. H. Lloyd . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 6:{4,894 Either stationary or ma.-Steam �enerator. C. H. Kenney . . . . . . . . . . . . . . . . . . . . . 635,019 rine. No fire, no beat. no Steam g-enerator. internal combustion. A A.  smoke. N o licensed engin-Fessler . . . . . . . . . . . . . . . . .  : . . . . . . . . . . . . . . . . . . . . . . . . . . .  63.1.090 eer required. Send for cat. Stenm trap. T. J. Kieley . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 635.1:lil SINTZ GAS ENGINE CO G d Ra'pld MI h U S Ii S
t
e
16� 

i
s.
g
c.

c
��\l�f· . �� .��;����� .�i�.���.s:. �.���.i.�� 634.950 __ ---.:---.::..-.:�=-::.:..::.�=_ . .:.,_=�r�a�n�.---: ___ s __ • __ c---.: . •  _._._. 

Stir���str�.p� •. .  ��I�e�.�:.�.��.�I.� .for
:.? .�:. �.r.�: 635.230 ELECTRIC AUTOMOBILES. Stitch separating and indenting machine, J, B, 

StO:.,
a
gi�';"J:r: ·artiilcial.'iJ· . . F:GTe;,:,;.y.·.·. ':::::::. '.:: ��:�� Price Stone dressing machine. T. A. Currie . . . . . . . . . . . . .. 0.1(.938 \  $ 8 50 

TOR P E DO BOATS, 
LOCOMOTIV E S ,  

E L ECTRIC 
R A I L W AYS , 
from $3.�0 up. 

����I ����a�·i�.c�.a�1�8::::.-.-:::.:::::::::::::::.�: ��:i� I • 

StoP. safety. J. Baggaley . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.222 
Stoves. etc., removable grate for cooking-. A .  K .  

BeckwIth . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  631.867 Straw self feeder and band cutter. Huber & MII-
I�r. . .  . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.099 

Street sweeper. E . •  J. Smith . . . . . . . . . . . . . . . . . . . . . . . . .. 63(.903 
Strip cutting macbine. G. A. Ensi�n . . . . . . . . . . . . . ... 6.15.241 Rulfld ores. treatinJl refractory. F. ElJershausen� 635.093 Surgical bandages. macbine formakinJ{ and wind-

Ing. P. C. We.t . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.160 
Swa�in� tOOl. 1. W. Price . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.14.909 Swing, W. S. young . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 0.14.93( 
Switch operatinJ{ mecbanism. F. C. Anderson . . . .  634.985 �witcb signaling device. F'earon & Bradley . . . . . ... 6.%.130 
Switcbln� apparatus, A. T. Brown . . . . . . . . . . . . . . . . . . 634,871 Table. See Billiard and dining tHb leo 
Table le� fastening. W. H. Merritt . . . . . . . . . . . . . . . .  6.'l4.989 Tank beater. J. H. Benney . . . . . . . . . . . . . . . . . . . .. . . . . . 63.1.224 Tea or cotree pot. A. J. A very . . . . . . . . . . . . . . . . . . . . . . .  6.'l(.RnJ 
'rele/lraph wire joint. T. D. WilkInson " . . . . . . . .  , ., 635.007 Telephone antiseptic and germicide attachment. 

A. E. Woolf . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 034.9:j3 
Telepbonic apparatus. G. L. Anders . . . . . . . . . . . . . . . .  6!15.008 
1'elepbonecall regIster. J. Sbannon . . . . . . . . . . . . . . . . 6351195 Telepbone directory. automatic. J. B. Neuen-dortr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.!194 
Tellurian. R. Mowery . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.175 Theatrical appliance. J. R. Grismer . . . . . . . . . . . . . . .  0.'15'<143 
'l·hermostat. G. F. Richardson . . . . . . . . . . . . . . . . . . . . . .  634.911 
Thill coup lin 1'. T. E. Piper . . . . . . . . . . . . . . . . . . . . . . . . . . 635J38 'l·ie. See Railway tie. Time cheCk. H. King . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 0.14.983 
Time recorder. workman's. 'V. H. "'.,.itbam . . . . . . . . 634Jl71 
'rire infiating apparatus. bicycle. Ray & Paine . . . . 634.958 
+:�:: �h�1:S���cKPtm�n1ly�oJj;�ie : : � . : : : :  .. : : � :: : : : :  �:� 
Tires, manufacturing cellular. W. F. Beasley . . . . .  6.14.866 
'robacco cutting machine. Levy & Him off . . . . . . . . .  63i,).2na Tobacco g-ranulating- macbine. N. P. Perkins . . . •. 635.07'6 
Tongue supporting device. C. A. Baker . . . . . . . . . . . . 6.14,974 
']'001. combmatton, H. S. Adams, . . . . . . . . . . . . . . . . . . .  6.15.220 
Tootb powder box. I. Hawley . . .  , . . . . . . . . . . . . . . . . . .. 635.135 Top. aerial. A. L. Platt . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  634.9'.16 
Top and mechanism for spinning flame. J. L. 

Komick . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  635.020 

DYNAMOS. 
MOTORS. 

GAS ENGINES. 

Durable and Efficient. 

REEVES " 
Variable Speed Counter Shaft 
�� :'e;'.u�Fti��. sp%e�ct:.W;'�Ji.t�e flr b�U kinds of experimenfal machinery, Printing 
Presses, Motor Carriages. Ironworking Tools. Woodworkin'!' Macbinery. or any and all ma­chines reqUiTing a cbarure of speed or feed. 

rr Sew1 for handsomely illustrated 
Catalol/U< .. S. A." free. 

REEVES PULLEY CO _ Columbus. Ind., U. S. A. 

THE TIN PLATE INDUSTRY IN THE 
United State�.-:\n intereAting paper. showintz the ex­traordinary deveillpment of the tm plate industry in 
this cuuntry. and tbe �eritlus competition into wbich it is now enterinjl with the British industry. With 18 iIIus­
tration�. Contained in SCTKNTIFIC AMERICAN 8(JPPLE­
MENT. Nos. 1 0 19. 1 O-.!O, 1 11 2 1 .  10�� and 10\!3. Price 10 cents each. or 50 cent8 for the series. 1'0 be had 
at this offi�e Hnd trom a II newsdealers. 

COBURN ;::�L�� TRACK 
Parlor, Barn and 

Fire Door Hangers 
All Styles. 

Latest Improvrments. 
01'- Send for Book. 

Coburn Trolley Track Mfg. Co. 
Holyoke, Mass. 

ACETYLENE APPARATUS 
Acetylene numberof the SCIENTIFlC AMERICA .... · Sup­PLI:!lMKNT. describing. with fu]] Ulustrations, the most 
������::�r!� o:c���:n���

e t::: ra�r:em:�<J
a
��rr.a:g��� The J,!as as made for and used by tbe microscopist and student; its use in the magic lantern. 'rbe new French 

table lamp making its own acety lene. Contained in SCIENTIFIC AM�RICA" SUPPLEMENT. No. 10;1,.. 
Price 10 cents prepaid hy mail. For other numerous 
����:e:

r
t�e�u�';,I�

h
�S��

b
J:�;J�:;:,f::lt°�r�� l�:n� address. MUNN &; Co .. 361 Broadway New York. 

can suppiy you. AIJ sizes 
and IInlnonnted, always 

stOCk. R�member, we make a 
�ilc;.�g�!:8�

le
�Jlli��� :�r:Z!!a�e-

The CLEVELAND STONE CO. 
2d Floor. Wilshire. Cleveland. O. 

ROCK DRILLS 
AIR COMPRESSORS 

SI MPLEST, MOST EFFICIENT and DURABLE. (RAN D D R I LL co.l 
Send tor Catalogue. 1 00 Broadway. New York. 

THE FORBES 
PATENT DIE STOCKS, 

No. 30 Hand Machine. Ram,e \<tt02" R .&;L.  

Two and three inch pip'e ('an be tbreaded by a boy using 
only one band on a crank. 
lIT Sewj f(yO" illU8traUd cata/o(lUl! 

C U R T IS & C U RTIS, 
6 Garden St., Bridgeport, Conn. 

Hold Y our Scarr� 
II·" wltb the Improved Wash. '. . ' burna Patent Scarf Fast. 

. ener. Useful also for f ... teo-inlZ papers or any articles. 10 
. cents eacht bv mati. H08e 

. . Supporters ihat do not bind 
i , \ the le� 

nor tnjure the fabric. 
" , . ��t�a ba��:

s 
�n�'ise 

ll
� 

other novelti .. , Jree: 1'"I.a. ... =: • AMERI�A'N RING CO. I!!!!I Box P. Waterbnry. Conn. 

SENSITIVE LABOR ATORY BALANCE. 
By N. Monroe HopkinH. This u built-up" laboratory 
�::!.�� ;I� ;'�1a

h 
��t�':n��

e 
'q.'I.';,

n
t?a�e����e ���: by any amateur s\'illed in the use of tools, aud It will work 8S well 8S a '125 balance. 'rbe article is accom­

panied by detailed working drawings showing various stages of the work. 'l'bis article is contained in SeIEN­Tn'IC AMERICAN SUPPLEMENT. No. 1 1 84 • .  Prlce 10 
cents. For sale by MUNN &; Co .• 361 Broadway. New York City, or any bookseller or newsdealer. 

�g� �:[gl.eJ'.�t1����·.�:.1l�y��: :: : ::::::::::::::::: �:tt:� 
Traction wheel. C. Groseclose . . . . . . . . . . . . . . . . . . . . . . .  6.%.246 P R I N T  �:��ft'ey s:�e�\7�� ti��·G. H. Lester . . . . . . . . . . . . . . . .  635.262 YOU R 
������c. �e

lu';,
e
k
d

�.
r
.
ou

l'
h
: . . . . . . . . . . . . . . . . . . . . . . . . . .  635.o.'l7 OWN Truck. car. W. S. G. Baker . . . . . . . . . . . . . . . . . . . . . . . . . . . 634.m6 

Truck. car. L. A Hoerr . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . "-14.891 CAR DS, etc. 1�ruck. car. G. W. Scott . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  6.�.151 
$5 PRESS Circulal' or �mall NeW8paper Pre8S ����:. w:eoh'\!p711�;���Ub��i1�iDokiniitiibe: . . . . . . 635.274 818. Ty&esett ing  easy. Money 

'rube cleaner. W. S. Elliot.t. . . . . . . . . . . . . . . . . . . . . . . . . .  R.-}�'(J(1fl1 �����
ave

�rtE
d
piii�s
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c�!:
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M�:i�

r
::.

e
C;�:: Tubular mnrine boiler. II. SIebert . . . . . . . . . . . . . . . . . .  0.');1, I;j 

t!�f���f.�r��I&��JLi++, II II Plannl·ng tne Jew DOIQe Uterme,battery, C. H. 1.j. Souder. , . . . . . . . . . . . . . . . . . . 635.004 
Valve. Meehan & Gray . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. 6.%.f1M 

I 
;:l��: !ic�roo'!�r���

r
f.;eii ·aiid 

. .  siop:i,.ctimidt ·& 635.2)( Anyone contemplating the huildlng of a new home will find the 
val������b'I�hibroitie:.Lijnk.;.n·&·Rlit.;,:: : : : : : :: : :  �i;:lm 'Building Edition of the Scientific American Valve for R'nsolene enllInes. 011. A. Winton . . . . . . .  ��.21R Valve mech.nism. air brake, E. G. Shortt. . . . . . . . . 0.14.960 1 of peculiar and absorbing Interest. This beautlfu

�
ublicatiOn is Valve. B�fety. F. Schreidt . . . . . . . . . . . . . . . ... . .  635.149. fE35.150 issued mOllthly. and contains practical articles a sugtzestiory.s Valve. slide. C. C. E�bert . . .  · . . . . . . . . . . . . . . . . . . . . . . . . .  �j.1.0!r.! on modem house bulldlnll. together with a serl • of splendId Ve�etable {'Utter. G. W. Cook . . . . . . . . . . . . . . . . . . . . . .. 63.';'161 plate. showing per.pect.lve views and fioor plans of the moot. up-Veh!cle bo.d�. F. Menzer . . . . . . . . . . . . . . ... . . . . . . . . . . . . . 6.%,173 to-date mortern dwellings, estimated co.t, etc. A shgle Issue of VehIcle <1nvlng�ear. motor. L. MathIeu . . . . . . . . . . . 635.171 this handsome periodical is often worth tbe year's dubscription Vehicle runnlm, I(ear ... C. A. McNau�hton . . . . . . . ... 631,99.1 price to the Intending builder. Write to-dsy and send 20 cents for VehICle wbeel .. !i. J,. »retb . . . . . . . . . . . . . . . . . . . . . . . . .  635,228 a sillllie COpy. or tll.60 for annnal subBcrlption. Veil fastener. 7�·�·� ·.i·""""· 636.8'l8 IUNN .. CO., P .. blieb ..... 361 Broadway, N.w York. 

© 1899 SCIENTIFIC AMERICAN, INC. 
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H E N R Y  C A R E Y  BAI R D  &; CO. 
I NDUSTRIAL PUBLISHERS, BOOKSELLERS 6. IMPORTERS 8 1 0  Walnut St., Philadelphia. Pa • •  U. S, A, 

lIT Our New and Revised Catalogue 0 /  Practical and 
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the w",rJd who will furnish bis address. 

CAN I BECO M E  AN 
ELECT R I C I A N ? 

velgiiggl1��! �bV.�� l�WhitSe� ��.(���.��.
r
. �.r.���.��� 6a5,067 Voting macbine. J. BOlUn . . . . . . . . . . . . . . . . . . . . . . . .  " •. 6.%.27:1 

Wa!<on brake, J. M. Heid . . . . . . . . . . . . . . . . . . . . . . . . . . . r.a.;,25U Wagon brake, Eo 8�J!'e8e . . . . . . . . . . . . . . . . . . . . . . . . . . . . 635,109 
Wa1l8, flOOTS, ceilin�st ew., construction of. A. 
wa�

a
;���d: J','i5ti;ro'li : : :  : : :  : : : : : : : : : : : : : : : . : : : : :  : : ::: ��:� Wasbing maciline, \V . Mcintosb . . . . . . . . . . . . . . . . . ... 6.l4,!-J91 WaMhillg macbine. H. A. Scboreg'jle . . . . . . . . . . . . .  6:)5,()1I1 Washing macnine, A. J .  Smalley . " . . . . . . . . . . . . . . . .. fia.�.H17 

!'f{�!¥l::ttrN'&::��lrLg?¥!�:��� , �m��������:���I��1i!::·:�·'�r.I
.��.:.:.:.: .: .: .:.:.: : : : .. �:� 

matter where you live. it you can reaa and : �:;;��h:��a������1'a�ic�E?l�i�h:::::.·:::" : : :  .. ��:�� wrlt� weguarante.eto teach you �horough- Weldin� machine. socltet. A. G. Heinle . . . . . . . . . . .  tia5.097 ly. u� 1 nstitute IS endorsed by rbomR� Wheel. See Elastic or resilient wlJeel. 'I'raction A. Edlson, and other prominent mep. of wheel. Trolley wbeel. Vehicle wheel. Water the coun r�. We teach al�o It'lecban!cal wheel. ED
�
ineerln&'l' Mecbaolcal Drawing, \Vheel with traction rim. C. M. I)issosway . . . . . . . .  635.128 l:l�:���B!��I!��:=;�t.;!t�i; ��\�S�PJl���'}\:J6��j: : : :; : : : : :.: : : : : : : : : : : : : : :: �:i&� 

mail. Itr Write for our tree illustrated Wire wmdUltl machIne . . G. D: }�mer��I� . . . . . . . . .. . . . ���.o�;� 
boo," (12L1 pa�). State 8ubject you wLsh Wood pavements. elas.tlc filhng for. 1 .  K. MUlr;, ti35,IH) 
to study. 'l'he Electrico.l En¥ineer Wr. IJper for glass chImneys, bottles, etc .• C. F .  " .  • , "' . ._.� Institute ot MOffitt . . . . . . . : . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. �.14� J .... <d_-.c;. fe..t. ... V� ..... � ... Corre.llpond. Wrencb, J. M. TlIton . . . . . . . . : · . ... .  · ·  . . . . ·: . . . . . . . .  

G
·." ,20, 

--= ... 'nI.- wcr.r- --' � ence Jnstruc- Wrlngmg. or pressmg out lIqUIds, devIce for. . 
� ,& "1.�"'''C'''C' �� 4A. .s-.... &. _  tion, MonnIg . . . . . . . . . . . . . .. . . . . . . . . . . . . . . . . . . . . . . . . . . •. 634.901 
d.Iir.:,.1 , .. _� -----=--- 120-122 LIberty St., 

�o.c .... ;"" Dept.A, New York 
----------�-� ..... ---.. 

Roper's New Engineer's Handy-Book 
f o r  STEAM ENG INEERS a n d  ELECTRICIANS, 

Thoroughly revised, rewritten and much enlarjled by 
EDWIN K. KELLER. M.E., and ( 'LAYTON W. PIKE, B.�., Ex-President of the Electrical Section of the 14'ranklin Institute. Embracin� all the recent imDrovements in the Steam �ngine and giving fu)] instructions tor the 

CARE and MANAG EMENT of an ELECTRICAL PLANT. 
Nearly 90 U  pages. il2fj illust.rations, over 700 main sub­
jects, �2 tables, and 645 questions most likely to be 
asked when under examination before being licensedlls 
an engineer. 

F·ull leatber.1l.llt edgesLPocketbOok style, $3.aO. 
DA V ID MeliA Y, Publisher, 

Send/or Circular. 1022 Market St .• Philadelphia, 1'a. 

DESIGNS. 
Atomizer body, D. B. Smith . . . . . . . . . . . . . . . . . . . . . . . . 31,mS 
Automobile body, W. H. Atwood . . . . . . . . . . . . . . . . . . . . 31.6911 
Bedstead, 8. N ewman . . . . . . . .  ' . . . . . . . . . . . . . . . . . . . . . . . .  �1.699 

Ug:�k ����.1s.
G
w�Yi��schmidi: : :·.·.·.�·.·.·.·. · � :  .... .. : .... : : :: �tm 

Buckle frame. W. Downing . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.676 
Cabinet. G. W. Thompson . . . . . . . . . . . . . . . . . . . . . . . . . . . .  :i1.69fj 
Chafing dish stand • .  J. P. Steppe . . . . . . • • . . . . . . . . . . . . .  31.66H ('hafinjl dish water pan. J. P. Steppe . . . . . . . . . . . . . . . 31.667 Chair, folding, '1\ Adams . . . . . . . . . . . . . . . . . . . . . . . , . . . . .  31,tH18 Cycle seat po�t. \V. Pearl . . . . . . . . . . . . . . . . . . . . . . . . . . . . . :u.mm 
Dial face. C. W. Pank . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.6i3 Doll, D. C. Bouton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31,1;&1 Drum. heating, �'. S. Weller . . . . . . . . . . . . . . . . . . . . . . . . . . :U.fi91 ]1'ence. wire, J. H. Srofe . . . . . . . . . . . . . . . . . . . . .  , . . . . . . . .  31.1iSj File. Jetter or bill. Wilson & Brownlie . . . . . . . . . . . . . 3I ,fij] 

f�:�����:e;Jri;��[:J�?erb ���'J �·f.·J�ii������ : : : � ::: ��:� Glass. sheet. C. C. Hartung . . . . . . . . . . . . . . . . . . . . . . . . . .  31,700 

" American-Hunnings "  Hose clamp member. �'. D. Johnston . . . . . . . . . . . . . .. :l1.68H 

T E L  E P H 0 N ES. �(i[fj:���.
c
i\�e�I?II�� Uh.�Y : : : : : : : : : : : : : :  : . :  : : : : : : :  . �Ut�i Nipple. nursing. R ��. Pickthall . . . . . . . . . . . . . . . .  " 31.fi77 

Transmitters. Ma�neto Bells and Tele- Oven drum. t', :5, WeBer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31 .6!12 
phone Switcbboards. Over 200,000 of Pen, G. Malpass. . . . . . . . . . . . . . . . . . .  . . . . . . . . . . .  31,1;6i;. 31.66� 
our telephones in 8uccessful operation. Penholder. G. Uberbeck . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  31.6iO 

�:!e��� ��e
ani!';:hY o�

e��!:n���th�� I Pillow toP. R. Astarita . . . . . . . . . . . . . . . . . . .  , . . . .  31.'j(t�. 31.70H 

single line or metal1ic circuit and number of n�����n�e��a�:e�'p�:fe�sX'y'res'& 'F'o'sier: : : : : : : : ' : : :  �11:� 
}��':z�����<?,��1�,�d on one line. lTSend ���6�������rh·!n�i�\If��aI·w·;· MeaiY·:. : ·  . .. .. .. . , : : : :  .. : ., �\:� 

AMERICAN ELECTRIC TELEPHONE CO,. �pmyer body, 1. �'. Gord on . . . . . . . . . . . . . . . . . . . . . . . . .  31.67n 1 73 South Canal St" Chicago. III.  Stool. F. F. Bilhoefer . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .. :l1.Hn, 
--------� §lg::s

o
��

a
�:l�g:!: �'p�;a:�!;.f· sect'i'{;il' to·r·.· i·i.· \V': 3I.6!l4 

Buy Telephone 
THAT ARE GOOD .. NOT " CHEAP T HINGS." 

The difference in cost is little. We jluarantee our apparatus and guarantee our customers 
against loss b!' patent suits. OUl' guaran-

tep and instrmoents are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

2 5 0·254 South Clintnn st.. Chicago. 
Largest Manufacturers of Telephones 
exdus velll in the United States. 

J U ST P U BLISH E D. 

Reattie . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 31.H9.1 Table, F. Stewart . . . . . . . . . . .  . . . . . . . . . . . . . . . . . . . . . . . . .  :n.ti.'l6 TypewrIting machine ribbon spool. E. J . .Manning 31.fI7.1) Washing block, G. W. Didway . . . . . . . . . . . . . . . . . . . . . HI,ti82 
Wheel, vehicle, K C. Phillips . . . . . . . . . . . . .

. 
:lI,ti83, 31.684 

TRADE MARKS, 
Ale. Robinson Brewing Company . . . . . . . . . . . . . . . . . .  M.5!l4 
Ale atld port.er. Robinson Brewing Company . . . . . . 33.59i) 
Animal wash, F'. O. L. Walpole . . . . . . . . . . . . . . . . . . . . . . a3,586 
Boots. sboeFi. gaiters. and slil.lpers, Monarch Shoe 

Com pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  Ha,577 
Catsup, H. M. Spuhler . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 3:J,597 Corsets. Worcester Corset Company . . . . . . . . . . . . , 3:-1.573 Deterllent compuund for laundry purposes. M. E. 

Mechanical Movements FoJ
u
f�;�oi;,e8iic ·u;.e� c�r·eai: Farweli & Rlih;e·s . : ��:��; . 

'ea, •. = .... �u'"' attract­
novelty yet up in cOiJnection 

celebration to the 
Adm  i r a ! .  Small 

Searchligbt. Press the plate. and illumi­
nate the' Admiral's picture. By removing 
��;��e V:�l� s:r�����g���a�:\�jlC���':Lt ��� 
�: c. 

ca
lfJ�� $t��. stf:��ft�a ����

et
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ROcHF:. lnventor, 42 Vesey St., N. \' .  City. 

D'AMOUR & LlTTLEDALE MACH INE CO. 1 3 0  W O R T H  S T  . .  N E. W Y O R K ,  
lllacbinery, '1'00Is, Patterns, lllodels. 

FA S T E R  THAN S H O RT H A N D ! 
One Stroke Prints a Word. 

No more illegible notes. 
You can become a �teno­j!rapher at home in 
six weeks witlJ­
out a teacher. 
j:°.f9�n���'rr. mockr«te capitat. 
Anderson Shorthand 
Typewriter. 253 Broadway. New York. 

50 Y E A R S '  
E X P E R I E N C E  

An�'one sending a sketch and description may Quickly ascertain our opinion free whether an invention IS probably patentable. Communica· tions strictly confi dential. Handh�ok on Patents 
sep�l��is ?A��� tg;���60����1�r:r�&�tt

.
i�i:ive 

special not.ice. without charge. in the 
Sci�ntific Jlm�rican. 

A handsomely illustrated weekly. Largest cir· 
����t;l��uO/��l�t���eirifiso�U���il n�;;s�:al��s� 
MUNN & CO,36 1 BrOadWay, New York 

Branch Office. h'25 F st.. Washington, D. C. 

T U R B I N ES ar Send (or Circular HM." 
8�!t�';ft'elft�&h�!;, 0'. i?A. 

I CE MACHINES. Corliss Ena:inesJ.. Brewers' 
and Bottlers' Machinery. '.rtlE VILTER 
M�·G. CO" 899 Clinton Street, Milwaukee, WIs. 

'"'" ,... UNION MODEL WORKS MOD� L S  I .... ,c , 

T A C O C;VL <, r R U .  

& c.E.AR5 @ 193 CLARK CHIC G O.  

MODELS &; EXP E R I M E N TAL W O R K . 
Inventions developed, Special MachInery. 

E. V. Baillnrd, 1 06 Liberty 8t .. New York. 

l'l, til (dLANlERNS WANTED arDt(Z:A\ft1 � !VJ JlKARBACH & CO.S09 fUbertSt.Pllila.f. 
.¥g,ft �o��

e
,:;;-��� �1L

m
ri';rl ����h:��i's,����ne ':�
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C. Forsaith Machine Co., Manchester, N. H. 

���I TYPE WHEELS. MODELS a..tXPE RIMENTAL WORK.IMALL 110ft 
NOVELTIE& . ETC. Haw ':DJUl 6TENctL WaRKI 100 NASSAU 8! N.Y. 

NOVELTIES & PATENTED· ARTICLES 
Manufactured by Contract. Punching Dies. Special l\1a4 
cbinery. E. Koniflslow & Bro .• 181�eneca St •• Cleveland.f). 

Experimental & Model Work 
Cir. d: n.d,.ice free. Wm.Gardam & SOD,4f>.51 Rose Sf-oN. y ,  

GAS ��v GASOLINE ENGINES 
WAT E. R  M O T O R...5 

B ACKUS WAT £. R  MOTOR co NEWARK N J U S A 

VOLNEY W. MASON & CO., 

Friction Pu l leys, Clutches& Elevators 
P RO V I D E N C E  R. I .  

Harmonicas, mouth. 11'. Scribner . . . . . . . . . . " . . . . . . .  a.'1.568 
Hats, felt, HalTO

P. Gist & Company . . . . . . ' "  . 33.671. 33.572 

Li���:�:
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d
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t
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33,bS.) f!: 
H I G H  G R A D E  

LU:i,'!,�: 'certain named: 'G': Beii & ·S';I;'. :: ':::::. '.:'.: �:��� \a 
Lumber. certain named. h E. Moore & Company .. 3X.614 Q 

POWERS, DEVICES AND APPLIANCES. 

By GARDNER D. HISCOX, M. E. Buffing and Pol ishing Wheels 
Author of  "Gas, Gasoline and Oil Engines." 

Large 8vo. 402 Pages. 
with Descriptive Text. 

1649 Illustrations, 
PRICE, $3.00. 

Malt extract H. Bartels . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  33.5!12 � 
�:��,: ��irf�\tt�� :!�r����t��F\����y 'il' B:i't?� �:� � 

for manufacturers of Hardware. Bicycles. Brass. Stoves. 
Silverware, Jewelers and Plating Trades and others. 

Musical instruments, automatically operated. 
American Automusic Cumpany . . . . . . . . . . . .  , . . ... M.5fin Overshirts, E. Rosenfeld & Company . . . . . . . . . . . . . . 3.1,574 

DIVINE BROS. CO.,  92 Oneida St., Utica, N.Y. 
Paper and envelops. writinJl. G. H .  Hurd & Com- , 

A dictionary of !\lechanical Movements, Powers. De- pany . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  3.'l.582 I 
:��s. t���¥t�:t\c:

s
n:�t���9 �� �����i�t:d a��h:Jfc� ����e�:�8orC��\�i�r��!f�:at�'ri!�s3:y��: i\i: 'New� 33.b$1 

mechanical movements, devices1 and appliancefl., ('over· ton . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . B:1.607 
in � nearly the whole range of toe practICal and inven- Prints. art, Curtis & Cameron . . . . . . . . . . . . . . . . .  33.b79. 3.1,580 
tivefleld, forthe useof Mechanics.Inventors. Engineers. Remedy. hair, Newbro Drug Company . . . . . . . . . . . ... aa.587 

���':t��l��en. and all others interested in sny way in Ithnb�erio�is�1l�;dYear·iiiibberC(;nlpa·n;:.:·.·.·.·.·.·.: �:�b -SEC'I'IONS.- Shoes. men's. G. L. �now . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  a3.57ti 

1. ltIechanical Powers.-Weights. Revolutiou of ��:��8i�.�������·e�.���� . .  ���.�.���.� .��.�.��.�::::: :.: �:�1 
2. T���:;:;i�1,::,;:
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S
�:�ht·fo�::�B��r:��ie:t:dd f����ie::- Tobacco. scrap. Bendixen Tobacco Company . . . . . .  33.606 4. F.ngines. Valves and Valve Gear. Parallel Motion TOn��;�!�; .��� .��:��ti��.' .���:��. �'. � �.�.���. �. 33,588 Hear, Governors and EnS{ine Devices. Rotary U brellas parasols caues and their parts FoB Engmes, OMC}Ii!lting Engipes. m 

mer, Cl'ogg & Company:. . . . .  . . . . . . . . ' . . , . . .  : 33.570 li. 8team Apphances.- InJectors, Steam Pumps, Vehicies. autoDlobile. Waltham Manufacturinll 
M

Co'1'lenw1'8, Se
�

\'tor8, 'l
ii�san1yal

Ii!
8, . Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 33,612, 3.3.m3 6. ��I:i:e G�'::�ndJrt��l!nce�

s
80���cti��lltga; � �:��g::.ax:la

w
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33 
.
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If. H�c1r��i1�' P.ower and Devices. Water wa�:��nd'oiis 'cert'tilli'named:Va'cuum'i:iii 'Com: 
33,564 

P 
heels, l,urblD�. GQver

�.or�
, Im

wcl Wl'7�8. pany . . . . . . .  .'. . . . . . . . . . . . . . . . . . . .  . .  . . . . . . . . . . . . .  3.,600 
EYe�rors, �:Ur R���·Me.t�r�

n
��ldiC:tg

e
:S, P�e:� ��:�:y���r��Be���&�I� .��.� . ��.���.�:33:�·t'O �:�M ; 
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e 
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or

t::li:;;c�I:.e!�I:�. �\�I��s·ii!Y� Yarns, Sachs Brothers & Company . . . . . . . . . . . . . . . . . . 33.57� 

lows, Blowers. Air Compressors. Compressed .'-ir 
9. E���I;lc

M
��.;:e:��

a
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f
:�c����.���8c::i.: tors, 'Motors, 'Virmg, Controlling aud Measur­

ing. Lighting. ElectriC Furnaces. Fans. Searcb 
Light and �lectric Appliances. 

LABELS , 

h Capsule BJuing." for bluinll. F. J. Godu� . . . . . . . . . .  7,177 
.. lI"'ormopiiol." for hair toniC. Lincoln Chemical 

T h Farmer who Is interested in Ag. e riculturalPursuits forProfit and 
Progress should subscribe for 

AIllIIIIPW ....... • AG R l -
IT WILL AID ANY C U L GOOD FARME� -
AN D MAKE HIM TU RAL M O N EY. 
EPI TO M I ST. 

It Is for the busy.practlcal.worklng farmer; of America. 
It Is their paper and claims their support. 

OUR LITERARY AIM ���e����lri
e
:J���: 

densed and readable form, the most timely and valua. 
ble essays, suggestions and records of experience 
which appear in the world of a�riculturaJ literature; 
besides giving. editorially. sound, practical, timelY ad­
Vice on all subJecti! pertaining to their business. 

Regular subscriptIon price 00 cents� 85 cents when 
paid in advance. Circulation 200,000 copies monthly 
g����:�I��:;����;

t
;R�E�

e
f���� �a��J:' ��re� 

AGRICULTURAL EPITOMIST· INDIANAPOLIS. INDIANA. 

REVERSING STEAM TURBINE .-PAR-10. Navigation and Roads. - Vessels, Sails, Rope Kraots, Paddle \VheeJs, Propellers. Road Scraper 
and RoBer. VehICles. Motor Carriages. rrricycies, 

1 1 .  G:,c��":;���ctt.i't�,�(NlltW:,';:. Spiral, Elliptical, 
t������y�r�:i a���:���:T�r�:,·����

o
u� 

Company . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  7,178
1 
son's recently perfected tur·bine for boats. Illustrations •• R. Fts HAir Renewer." for a hairrenewer, l1�errill Showing details. f'ontained in SCIENTIFIC AMERJCAN 

,; N:t��t!rPi\
I
�� 

. .  iia�'pbe'r'ries:'; ' f'Or' 'carined '  jioods: 7.179 : �����Ete.I£::d rr�J !i��ew:J��re��.
cents, by mail. from 

son's " Paradox. 12. Motion and Devices Controlling Motion. 
-Ratchets and Pawls. Cams. Cranks. lntermit­
tent and �top Motions, Wipers. Volute Cams, 
Variable Cranks, Universal Shaft Couplings, 

13. H<;;i.i'i��f�a1�� Clock and Watch M('vements 
and Devices. 

14-. Mining. - QuarrYin�, 'Tentilation. Hoisting, 
C.onveying, Pulverizmg. Separating', Roasting. 

U. MiIff���v,.
n
:c::: �"1.'fi':!nce!l.-Hangers, Sbaft 

Bearings, Ball learf
�

B1 Steps. Couplings. Uni-
T-:;::� ag�o�

le
¥� �s, °s���

s
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e
·H�rs'i'!? 

Machine@. Textile 1f;Pliances, etc. 16. C��!�ui�.rnpn::iult���e,fa�k�X
i
Hto�:.s

t
�fe Driving. DumpinJZ Cars. Stone Grips, Derricks. 

�l�:ael��uz:��r�n SB��n:s. Roof and Bridge 
1". Draughting Devices. - Parallel Rules. Curve 

Delineators. Trammels, Ellipsograp�s. Panto· 
18. ms»;f�\"::�OU8 De"ices. - Animal Power. 

f�r��PC:ri'::.
s
Se�.i::".f;�Yt1n 

D
,
e
.:�c� ��i:� 

United SLates Printing Compnny . . . . . . . . . . . . . . . . .  7.171 .. Natural Strawberries." for canned goods. United 
States Printing Compan:v . . . . . . . . . . . . . . . . . . . . . . . .. . 7.172 " Natural Wbole Apricots," for canned goods. United States Printing Company . . . . . . . . . . . . . .  7.170 

•• Natural White CherrIes." for canned goods, United States Printmg Company . . . . . . . . . . . . . . . . .  7.173 
:: �b�!'o��:�e�e�:;J:I!°foCror;h;n����h &r�g:dS: 7.176 

Bi"low & Main Company . . . . . . . . . . . . . . . . . . . . . . . . . .  7,182 
H Premium Brann Salmon." for fish. Oregon Can-ninjl CompHny . . . . . . . . . . . . . . . ' . . . . . . . . . . . . . . . . . . . . • 7.174 .. Puritan Tomatoe�." for canned jloods. Knowles· 

Lombaril Company. .  . . . . .  . . . . . . .  . .  . . . . . . . . . . . . .  7.169 U The Merchant." for cigars. H. \Vuersten . . . . . . . . . . 7.181 " Vin D'Ecorces." for a tonic. F. IJ. Day . . . . . . . . . . . . .  7.180 .. White if'oam." for fiour. 1toberts Brothers . . . .  , . . . 7,175 

PRIN rs. 
U Anheuser.Busch," for beer. Gray I.JithoJlraph Com-
•• N��

n
f(;rk'Goiie 'wiid:j,' for ii8.riiiojlic�s: 'F: Strauss n� 

.. No. an. 'I'rophy Whist." for playinJr cards. United 
Stat es Playing ClJ. rd Com pany . . . . . . . . . . . . . . . . . . . . . .  lU 

A printf'!d ("opy of the specitlcatiou and drawinjl of any patent in the foregoing list. or any patent in print 

�TELESCO P E �, F " <  • C A T A L O G U e  
W. & D. M 0 G E Y. . B AY O N N E  C I T Y N cJ 

Im'I7 JEWELED 
adjusted, p8tfmt regul;ttor, stem Wmd a.nd 

!Item }.ct, geuulne 
NATIONAL BPEDIAL mo\'t:ment. lalues' or Genu' blze . 

\tAltlU�'1'1>1J 20 YEARS. 14K. 
Oold plate huntlDg case, elegantly 
engra.ved. Flt for a. lung. No better 
wa.tch Mu!tt be seen tv beap· 

Specud Offer for nut GO 
your full name and ad" 

wilt send thiS wlll.ch , prIvilege to examine If 
satlshctory pay 4I:entt6.8o 

txpress -charges. A gua.rantee 
and bf'autiful cham and charm sent 
free WIth every watch, Write at 

once ;:A�� :� n:tl:rloB:Tr:�l�tt., 

.. - . _ - -_._-------- -_
.
_._-----

-MACHINERY WANTED 
Wanted.- Second·handed wood. iron and bra.ss work­
ing machinery. first-clH.88 condition at very low-price, 
cash. Can use complete factory outfits. Itemize and 
describe machinery for saJe, Jrlving condition. age. 
name and address of manufacturer < attachments, etc., 
and lowest price at. which each machine wiJl be FlO]rl 
Address, " Machinery." P. O. Box 628, Chica�o, III. 

D. L , H O LDEN 
1 3 3 &  BEAc H St PH ILAD£.LPHIA PA 

RSEGEALED ICE MACH INES 
-:'U flR .. T PAG( 5UENl l r l \,  AM( R t ( AN SlP1  2 1 3 9 '1  

MANUFACTURE O F  BICYCLES. - A  
very comprehensive article giving the det1J.ils of con-
:..���� ofC��r�ID�

r
\;

f
S���':,�J:�

c
X'i'iER'r�;� �J�: 

P LEMENT, No. !lOS. Price 10 cents. To be bad at thiB 
office and from all newsdealers. 

YOU CAN MAKE. $ I OO.A w t t K  I OWN YOUR OWN SHOW. COMPLETE OUTrIT-$ IOO 
LiFE M O TiON  Fi LM S  &. MACH i N E S  GREAT PASSION PLAY &. ') 0 0  O T H E R  S U B J E C T S  

I L L U S T R  C A, ft  ..... O G U E- .!;:>  r <'4 e: �  
L UBIN, LARGeST MFR PHILADEL PHIA P A 

Y
� Acetylene Burners. 

A new burner for STEREOPTICONS. 
Highest C. P. posslhle. 

. State Line Talc Co . •  Chattanooga. Tenn, 

S3 aDaySur8���S 
furnish the work and teach you free; you work. iD 

the 10caJity where you live. Send us your address and we win 
explain the business fully; remember we guarantee a clear pro-
:�l�t'l �u;llt4tf;UN:r���!�tel� ;�e·It1��O�T.n.;�CB. 

PALMER Stationary 
and Marine Gasoline En-
��

�
0�nd�

�
��:.e8t��

� 
Ing Enjl\nes, 

pr Send forcataloll. 
MIANUS, CONN. 

Machines, Railwav Devices, �UCk8-b Drakes. 
Turntables. Locomotives. Gss. Gas Jlumaces. 
Acetylene Generators. Gasoline Mante1 Lamps. 
Fire Arms. et.c. 

•• * Copies prepaid to any addre88 on receIpt of price. 
ar Send for Descriptive Circular. 
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of the patent desired, and remit to ).funn k Co .. 361 I 
Broadway. New York. SpeCial rates will be Jriven wbere '\ 
a large number of copies are desired at one time. 

Can ndian patentM IDsy now be obtamed by the in. 
venWr8 for any of the Inventions named In the fore. ( 
going Hst, provided tbey are Simple. at a cost of $40 eacb.

\ If comp.1lcated the coot will be a little more. For 1ull , 

811 D •• rbor. tit. , B utI., Chlelllo. VI 

MUNN Ie. CO., Publishers, 
SCIENTIFIC AMERICAN OFFICE. 

361 BROADWAY� N EW YORK. inatrnctiollll addr_ Muon " Co., 3111 81'OadwaJ . New p' , ••• t 8 d Yor"- QUlvto� �" mar aWo lle ob\8lDe4, r_ 1 0 all up. 

© 1899 SCIENTIFIC AMERICAN. INC. 

stock Sizes U to 22 1oot. 
Safe, Reliable and fnIly guaranteed. 

Sud lor catalo,uo, PIERCE ENGINE CO., 1 7  N. 1 1th Stroot, Rael"" WI .. 
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