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I all whom it muay concermn: .

Be it known that T, Fraxors M. I, Cazin, a
citizen of the United States; residing at Ho-
boken, in the county of Hudson and State of
New Jersey, have invented a new and Im-
proved Apparatus for Use in the Manufacture
of Filaments for Electric Lamps, of which
the following is a specification.

My present invention has for its object to
provide an-improved apparatusfor use in-the
production of electric-lamp filaments in which
prospective filaments, pencils, or luminants

-are treated for sundry purposes; and it more

particularly seeks to provide an apparatus for
suceessfully and economically éarrying out the
process and for producing a filament, pencil,
or luminant such as disclosed in my copend-
ing application, filed on-January.7, 1903, Se-

- rial No.188,084. Again, my invention seeks

to provide an apparatus wherein beginning
with a core therefor the luminant can be com-
pletely manutactured withoutremoving, han-
dling, or moving the same in-any way.

With other objects in view which will be
hereinatter apparent theinvention consists in

certain novel construction and arrangement.

of parts, all of which willbe first described in
detail. and then specifically pointed out in
the appended claims, reference being had to
the accompanying drawings, in-which

Figure 1 is a vertical longitudinal section
of my invention.

Hig. 3 is a cross-sec-
tion on theline3 3 of Fig. 1. - Fig. 4isa view
similar to Fig. 1 and disclosing a slightly-
modified form of my invention. -

Referring now to the accompanying draw-
ings, in-which like characters of reference in-
dicate like parts in all of the figures, A des-
ignates a bell-jar for cooperating with the air-
exhausting apparatus (not shown) of any ap-
proved type by means of the pipe B, and the

‘bell-jar A includes the glass cylinder a, the

top plate (&, and the bottom plate C, which
plates may be constructed of any suitable ma-
terial, preferaly carbon or graphite.
plates G and C are held in position with re-

spect to the cylinder ¢ by the bolts ¢, insu--

lated, as at ¢*, from the plates. The pipe B

v

Fig. 2 is a similar view on’
~ the line 2 2 of Fig. 1.

The

enters the jar through an aperture & in the
bottom plate C and tightly fits the same.

50

Mounted on girders * is a vessel D, which -

comprises a glass envelop or wall ° and a

bottom plate *, having a peripheral enlarged

grooved portion @° to receive the glass en-
velop @ and the said bottom ¢*is preferably
constructed of any suitable conducting mate-
rial, such as carbon or graphite and the like.
Secured to the inner wall of the receptacle D
is a series of brackets d, of a non-conducting
material, to cosperate with similar brackets or
stops £ on the outer wall %' of the third or
holding vessel I, which vessel I also includesa

-bottom K, having an aperture K’ and an en-

larged annular grooved portion K2 to receive
the wall #, constructed of glass or any other
suitable substance. , '
g designates a conducting-rod havinga plug
zatone end and a finger-piece 4 at its other
end, and this rod g passes through an aper-
ture in the top plate G of the bell-jar A and
is adapted, through its plug s, to close the ap-
erture K' of the bottom K of the holder I, as
well as to make electric connection between
the top plate G and the bottom plate K of the
holder I.. Preferably the rod ¢ has a thread-
ed hermetical connection with the plate Gt
- The bottom plate K of the holder [ in the
preferred form of my invention has’a series
of apertures to receive the tubular glass body
7, in which the connecting-wires 7' are sealed.
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To these connecting-wires /' the leading-in .

wires m°m” are joined, as are also the ends of
the cores . Theleading-in wires m? m* con-
nect with the bus-bars ¢° ¢#°, respectively, and
these bus-bars are suspended from the plugs
g° ¢°, respectively, which are held in apertures
in the top plate G, one of which plugs, ¢* is
insulated from the plate G- by the bushing ¢*,
as shown. ,

¢’ designates a short pipe-section having a
valve ¢", whereby air may be admitted to the
bell-jar when desired, and ¢’ designates an in-
let-pipe having a valve ¢*, which communi-
cates with the interior of the bell-jat and is
insulated therefrom by the -insulating-bush-
ing g% - IR .

¢" designates a tubular section leading from
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any suitable source of sLeam supply (not
shown n) and which tube ¢" joins with the valve
¢*, as shown, and may be rubber hose or any
other suitable substance, the valve ¢* prefer-
ably being in the nature of a throttle-valve.

In addition to the aperture to which the
pipe B, having a valve B', connects the bot-
tom plate C also has a series of apertures
ghrough which the pipes ¥, ¥, and I hav-
ing valves £ 7' /% enter the bell-jar and pass
through corresponding apertures in the bot-
tomn ¥ of the holder I, with which they com-
municate, and these pipes may he constructed
of any suitable raaterial; but I prefer to con-
struct them of glass throughout, or T may

construct them partly of glass and partly with
metallic ends B E" E”, as shown. When the
metallic endsare used, theyalso serve to make
electrical connection between the bottom plate
C of the bell-jar and the bottom plate ¢* of
the receptacle D, electrical connection being
also made thloudh the girders ¢°. The pipes
¥, F, and ¥ lead from the tanks B, K, and
FO mspc,ctwely, hereinafter again referred
to, and they also connect with the branch
pipes I, ¥, and ¥°, having valves /* £* /7,
respectively, and the said pipes join with the
auxiliary tanks ¥* X* ¥°, for a purpose pres-
ently explained.

The bottom plate C is apertured to receive
a conducting-plug ¢, to which the positive
wire from any suiteble source of cun'ent-sup—
ply joins, and the bell-jar A is insulated from
earth by the insulating-feet ¢ or by placing
thesaieon any su1mblenhulwu1ng mat. (Not
shown.)

The tanks &, E', and E are adapted to con-
tain Hquids of different properties, such as
volatile liguids, acids, alkaline liquids, and
solutions that contain rare metals, rare earths,
earth salts, metals of the ruthenium osmiam
class, such as ruthenium osmium, titanium,
uranium, and tungsten or their compounds.
Again, one or more of these tanks may con-
tain insolution orsuspensionsuitablenitrates,
sulfates. or oxalates or chlorin compounds
dissolved in any suitable solvent. In lieu of
soiutions 1 may ase naphtha or gasoclene, &c.

I desire it understood that my apparatus per-
m1ts of the use of gaseous electrolytes as well

ag solvents and carbonaceous liguids in the

same apparatus and either or all to act as
alectrolytes for electrolytic deposition, under
proper provisicn causing the prospectivefila-
ment toactasoneof twoelectrodes, (cathode,)
hereinatter more fully explained. The com-
position of the solutions used depends upon
the particular function desired to obtain, and
I do not desire, therefore, to limit myself to
the exact compositions or liguids or gases as
herein enumerated, as any other may be used
if found to be sultable. One or more of the
tanks are adapted to contain water or other.
washing or cleaning liquid, beitin the nature

o
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of pure cheniical substance, aswater, orin the
pature of suitable cleaning material dissolved
in any suitablesolvent. Again, these vessels
arc not only containing vo\so . hut they may
he used to regenerate the solutions after the
solutions luwe been used by placing in the
tanks or vessels suitable soluble matertil of
the required chemical compositions and other

vessels for producing gascous matter enly to
be used in connection with my apparatus.

In themodified formof my inventionshown
in Fig. 4 the prospective glowers are passed
hermetically, preferably by means of bees-
wax, through apertures in the bottom I and
may have their ends freshly clipped off after
passing through the apertures.: When this
form of my invention is used, the electrical
connection is made between the top plate (&
and the bottom K of the holder I by the rod
g and its plug 7.

The auxiliary tanks T*I1' E® may contain
fluids corresponding to those in the tanks I
B so that when the solution in one of the
pair of tanks gives out the said tank may be
disconnected and refilled with solution and
regenerating material without stopping the
operation of the apparatus, or I may use the
said anxiliary tanks for containing volatile or
gaseous carbonaceous matter, suchasnaphtha
or gasolene, to be used in connection with my
process.

Althongh the position of the supply and
regenerating vessels is shown as being below
the main apparatus, yet they may be placed
on a level with the vessel / or either partly
or entirely above or below such level.

T may now describe the operation of my in-
vention asapplied to a fillet or core of organic
natural origin as an illustration of the entire

oporationalso a ppllcable to otherlinear hodies
of artificial mal \e and of inorganic matter. I
take asuitable ** working base” 1, which may
he a fillet of any suitable substance--such as
cellulose, bamboo twick, carbon, or other or-
eanic or hydrocarbon material, which as such
posses%es porosity and continuous longitudi-
nal channels, or both—viz., threads or fillets
Ti—and insert dir ectl\' or indirectly this base
in the bottom K of the holder 1. as shown.
For convenience of description I shall deseribe
my invention as operating to produce an illu-

ninant in which a bamboo twick serves as the
“hase?” to operate upon. After one or more
twicks have heen placed in the holder the
same is placed in the receptacle 1) and the top
(> is bolted on, all valves being then closed
and the rod g, with its plug 7, out of contact
with the bottom 15, so as to open up conunu-
nication between the holder I and the recep-
tacle . I then open the cock in the pipe B3
and exhaust the bell-jar, after which the cock
in pipe Bis closed. By thus ereating a vacu

um in the Lell-jar all air is sueked out of the
I next open

pores or chmmels of the twick.
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up, communication with the tank containing
sulfurie acid (H:80:)—say tank E—by open-
ing the valve £, the vacuum in the bell-jar
causing the contents of the tank E to enter

the receptacle D and holder I, and when the-

desired quantity of acid has flown into the re-
ceptacles D and 1, I again close valve /' and
permit the acid to act upon the twick and be
absorbed by the porés and channels thereof
until the twick has been carbonized to the de-
sired degree. After the carbonization has
gone as far as desired I again open valve f
and also open valve ¢ to admit air to the
bell-jar, which will then cause the acid to re-
cede into tank E. ‘Assoon as -the acid has
receded I again close both valves # and g%
I next again exhausb the bell-jar as before and
permit the twick to remain as it now is until

it becomes thoroughly dried by reason of such.

vacuum. Assoonas the twick. is dried I open
the valve #'-in the pipe connection with the
tank (say tank E') containing the washing
liguid, (say water,) and thus permit the wa-
ter to be sucked into the receptacle D and
holder I in the same manner as theacid was
admitted. This thoroughly washes the tank
and twick and removes all excess of acid.
The water is Wlthdrawn into its reepectlve
tanks by opening the valyes #’ and ¢ to pei-
mit the entry of air into the evacuated bell-
jar to force the Water to recede. I then close
valves /' and ¢* and again exhaust the bell-
jar. (The water may e admitted and with-

- drawn several times, if desired, until twick

and receptacle are thoroughly cle'anse'd.) The

twick is permitted to remain n wacuo until

again.dried. I then admit the solution con-
taining soluble matter to be deposited on the

“twick in its pores from the tank (say tank E?)

containing the samé in the same manner as

‘the other liguids were admitted. -~ After the

twick has absorbed as much of the solution as
it will T then cause the solution to recede by
admitbing air to the bell-jar, after which the
bell-jar is aomn evacuated and the twick per-
mitted to drv wm vacuo. 1 repeat the admis-

. slon and withdrawal of the depositing solu-

tion, as well as the vacuo drying, as often as

may be required until the desired mechanical

deposition is made and then admit the desired
solution for the final deposition by electroly-
sis;- When the electrolvs1s is to take place, I

connect the plugs ¢* and ¢* together to the
negative terminal of the current source and
permit current to pass from the positive ter-
minal to plate C, to plate d*, to the solution,
through the solution to the twicks, and from
sa1d tw1cks to the connected terminal-plugs
g° ¢° to cause a deposition or metallic skin or

- shell to form over the mechanically-deposited

substance on the twick. After the required
deposition has thus taken place I again cause
the electrolyte to recede into’ the tank and

. once more exhaust the bell-jar to' finally dry

8

the now practically complete filament. After
the electrolytic deposition has been made I
disconnect plugs ¢ ¢* from each: other and
also disconnect the positive terminal: from
plug ¢. - 1 then connect the p smve and neg-
ative terminals to the plugs ¢° ¢* r espectwelv
to cause the current to pass serially through
the filament or pseudo twick to carbonize any
of the uncarbonized twick substarce as well
as to heat the filaments to incandescence. As
the filament is first heated up, a reaction takes
place within the same by which the deposited

material adjacent the carbon is reduced and.

either partly or entirely carbureted, while the
residual carbon is volatilized. The filaments
after being thus treated are complete and
ready for. mountmov in. the lamp.

From the foxeuomg it will be seen that by

the use of my apparatus when the bell-jar is

65
70

75

8o

exhausted the channels of the bamboo twick -

will be also evacuated, so that when the Hgnid

-or solution is admitted thereto the same will

readily fill the channels and pores of the twick
and by drying the twick, after which opera-
tion the solvent evaporates, depositing its sol-
uble material within the channéls and pores
of the twicks more readily than can other-
wise be performed were the twick-channels
not exhausted.

‘While I have descr ibed my apparatusas be-
ing capable of use in the manner just ex-
plalncd yet I desire it also understood that
the same can be readily used in the process of

“flashing-—viz., precipitating carbon from a

85
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carbonaceous fluid or of producing incandes- -

cence that may be tested for efficiency, &c.
It will be seen that by the use of myappa-

100

ratus the successive steps in the production

of the filament can be successfully and alter-
nately performed in a continuous process
without the necessity of moving or manipu-
lating the prospective filament in any manner
whatsoever.

While T have described the carbonwamon :

of the twick as the first step to be performed
by the apparatus, yet I desire it understood

that this step may be eliminated or postponed.

until the final treatment of the filament by
passing current through them serially to heat
the same, as this current passing will be suf-
ficient in most cases to carbonize the twick-

"base, it not having been previously carbon-

ized. Again, the carbonization may be done
at any stage of the process in the same appa-
ratus. Awaln by the use of my apparatus
the prospective filaments are placed in the
holder in the shape they are desired to be in
the finished lamp, and as I do not need and

-particularly desire to prevent handling of the

prospective filament it will be readily seen
that an even and continuous deposit on the

twick will be readily made and that there will -

be no cracks or interruptions-in the filament

‘after completion, such as is often the case in
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1o tothe receptacle D, can be readily had.

20 of solutions;

60 comprising a bell-jar, a receptacie
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filaments made in the apparatus now com- | having valve-controlled pipe connection with

monly in the art.

By constructing the apparatus as shown
and described it will be seen that the top
plate &, with its aceessories, may be readily

removed and consequent access to the holder !

I and its removal for the purpose of mount-
ing and removing the prospective filament
‘and the finished product, as well as an access
TLalso
desire it understood that all Joints should be
hermetically closed to prevent escape or entry
of air during the evacuation of the bell-jar.
1t will be ¢

complete four distinct series of manipula-
tions—first, that of cellulose carbonization
by means of sulfuric acid; sccond, impregnat-
ing and coating with solid material by means
third, electrolytical deposition;
fourth, causing chemical reactions to take
place within the filament while in the appa-
ratus.

While- I have described my apparatus for

25 the sake of convenience of description as be-

ing applied for use with a bamboo twick, yet

I desire it clearly understood that the appa-
ratus is not Himited to such use alone, but may
be used with any material to- serve as a pri-

30 mary substance to build up the prospective

filament from.  Again, this apparatus may be
used in nmnufa.cturmg metal and rare-metal-
oxid threads or pencils of Hmited flexibility,
as well as those of sufficient flexibility to be

35 wound upon positively and negatively con-

nected mandrels.

From the foregoing desmlptxon taken in
connection with the accompanying drawings,
it is thought that the advantages, construe-

40 tion, and cemplete operation of my invention

will be readily understood by those skilled in
the art to which it appertains, and 1 desire it
understood that I do not limit mvsolt to exact
construction and arrangement of parts herein
45 disclosed, but I may alter or vary the design
in its uetalls, if desired, without departing
from the spirit of my invention or the scope
of the appended claims.

Havying thus described my invention, what

50 T claim, and desire to secure by Letters Pat-

ent, is—

1. An apparatus of the class deseribed,
comprising a bell-jar, a receptacle mounted in
said bell-jar, a holder mounted in said recep-

55 tacle and insulated therefrom and adapted to

hold the prospective filaments, means for ex-

hausting smd bell-jar, for the purposes speci-
fied.

9. An apparatus of the class described,
mounted in
said bell-jar, a holder mounted in said recep-
tacle and insulated therefrom and adapted to
hold the prospective filaments, means for ex-

hausting said bell -jar, a plarality of tanks

tho receptacle for the pm poses specilied.

3. An apparatus of the class desceribed,
ompmkmu a bell-jar, a receptacle mounted in
sald bell-jar, a holder monnto Fin said recep-

‘tacle and’ nmulated therefrom and adapted to

hold the prospective filaments, means for ox-
hausting said bell-jar, a plurality of tanks
having valve-controlled pipe connection with
the receptacle said bell-jar having a conduct-
ing top and bottom insulated from each other.

and means for electrically connceting said

| bottom to said receptacle, and said top tosaid
also seen from the foregoing that
15 my apparatus, generally sy eal\mg, is used to

holder, for the purposes specified.

4. In an apparatus for manufacturing fila-
ments from lnear or wire-like solids or cores,
means for holding said linear bodies or cores,
means for alternately admitting lquids to
immerse said cores, means for passing electric
curvent from end to end through said hodies,
means for passing clectric current througeh
such bodies as cathodes, means for air-ex-
hausting from said bell-jar, and means for
reducing deposited matter, for the purposes
speeified.

5. In an apparatus of the class deseribed,
comprising in combination with an exhausti-
ble bell-jar, a receptacle mounted within the
same, a holder mounted within the recoptacle,
for the purposes specitied.

G. Io an apparatus of the elass deseribod,
comprising in combination with an exhausti-
ble bell-jar, a receptacle mounted within the
same, & holder mounted within the recep-
tacle, means for evacuating said hell-jar, and
means for adnitting Haquid to said receptacle
and holder, for the purposes specified.

7. In an apparatus of the \] s deseribed,
comprising in conibination with an (‘,.\h‘lll.‘s[l'
ble bell-jar, a receptacle mounted within the
same, 2 holder mounted within the recep-
tacle, means for evacuating said hell-jar, and
means for admitting liquid to said receptacle,
and means for again expelling said hqmds
from said receptacle and 1 older, for the pur-
poses specified.

8. Inan appar atus of the elass deseribed,
comprising in combination with an exhausti-
ble bell-jar, a veceptacle mounted within the
same, a prospective filament mounted within
the receptacle, means for evacuating said hell-
jar, and means for admitting liquid to said
receptacle, means for again expelling said
liguids from said receptaclte and holder, and
means for passing electric current throueh
said liguid to eause electrolytic deposition on
said prospective filament, for the purposes
specified.

9. In an apparatus of the class described,
comprising in combination with an exhausti-
ble bell-jar, a receptacle mounted within the
same, a prospective filament mounted within
the receptacle, means for evacnating said holl-

jar, and means for admitting liquid to said

p
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receptacle, means for again expelling said
liguids from said reoeptacle and holder, and
means for passing eleciric current tthUO‘h
said liquid to cause electrolytic deposition on
sald prospective filament, and means for caus-
ing a current to pass throucrh said prospective
ﬁl‘tment serially, for the purposes.specified.
10. In an apparatus of the class described,
a bell-jar having a non-conducting wall, a con-
ducting top and bottom, means for detachablv
connecting said top and bottom to said wall,
for the purposes specified.
. 11. In-an apparatus of the class described,
a bell-jar having a non-conducting wall, a con-
ducting top and bottom, means tor detachablv
connecting said top ‘md bottom to said wall,
a receptacle having a non-conducting wall
and a conductmw—bobtom mounted \Vlthm the
bell-jar, and in eleomcﬂ connection with the
bottom thereot, for the purposes specified.
12. In an apparatus of the class deseribed,
a bell-jar having non-conducting wall, & con-
ducting top and bottom means for detaclnblv

connecting said top and bottom to said w all,

a receptacle having a non-conducting wall and
a conducmnd—bobtom mounted within the bell-
jar, and in elecbr ical connection with the bot-
tom thereof, a plurality of tanks connected
with said receptacle and adapted to contain
liquid, means for sucking said liguids alter-

_nately into said receptacle, for the purposes

~ specified.
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13. In an fmppamtus ot the character de-
scribed, a bell-jar having a non-conducting
wall, a conducting top and bottom, means for
detachably connecting said top and bottom
to said wall, a receptacle having a non-con-

dueting wall and a conducting-bottom mount-

ed within the bell-jar, and in electrical con-
nection with said receptacle and adapted to
contain liquid, means for .alternately admit-
ting said liquid into said receptacle and for
withdr awing said Hquid out of said receptacle,
for the purpoeses specified.

14. In an apparatus of the class described,
a bell-jar, having transparent non-conducting
wall and conducting top .and bottom plates
detachably joined therewith, a receptacle hav-

ing a bottom and 4 transparent-wall mounted

within said bell-jar and electrically connected
with said bell-jar bottom plate, a plurality of
liguid containing and generating tanks, valved
pipe connections between said tanks and the
interior of the said receptacle, a holder hav-

ing a transparent wall and a conducting-bot~

tom mounted in and insulated from said re-
ceptacle, said holder adapied to receive the
prospective filaments, means for electrically

- ¢onnecting said bell-jar top plate to said

6o

65

holder-bottom, means Tor electrically connect-
ing said top plate with one end of said pros-
pective filament, and a terminal mounted on
and insulated from the top plate and in elec~
trical connection with the other end of the
filament, for the purposes specified.

S

15. In an apparatus of the class described,

a bell-jar, having transparent non-conducting

‘wall'and conducting top and bottom plates de-
‘tachably joined therewith, a receptacle hav-

ing a bottom and a transparent wall mounted
wwhm said bell -jar and electrically connected:
with said bell-jar bottor plate, a p]ulahtv of

liquid containingand generating tanks, valved

pipe connections between said tanks and the
interior of the said receptacle, a holder hav-

tom mounted in and insulated from said re-
ceptacle, said holder adapted to receive the
prospective filaments, means for electrically
connecting said bell—jar top plate tosaid holder-
bottom, means for electrically connecting said
top plate with one end of said prospective fila-
ments, and a terminal mounted on and insu-
lated from the top plate and in electrical con-

‘nection with the other end of the filament,

means for evacuating said beli-jar, for the pur-
poses specified.

16. In'an apparatus of the class described,
a bell-jar, having transparent non-conducting

' wall and conducting top and bottom plates de-

tachably joined therewith, a receptacle hav-
ing a bottom and a transparent wall mounted

within said bell-jar and electrically connected

with said bell-jar bottom plate, a plurality of
liquid containing and generating tanks, valved
pipe connections between said tanks and the
interior-of the said receptacle, a holder hav-

70
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‘ing a transparent wall and a conducting-bot- -
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ing a transparent wall and a conducting-bot-

tomn mounted in and insulated from said re-
ceptacle, said holder adapted to receive the
prospective filaments, means for electrically
connecting said bell-jar top plate tosaid holder-
bottom, means for electrically connecting said
top plate with one end of said prospective fila-
ments, and a terminal mounted on and insu-
iated from the top plate and in electrical con-
nection with the other end of the filament,
and means for sucking the liquids from the
tanks at will into the receptacle and holder,
for the purposes specified.

17. In an apparatus of the class described,

100

I1I0

a bell-jar, having transparent non-conducting -

wall and conducting top and bottom plates
detachably joined therewith, a receptacle hav-
ing a bottom and a transparent wall mounted
within said bell-jar and electrically connected
with said bell-jar bottom plate, a plurality of
liquid containing and generating tanks, valved
pipe connections between said tanks and the
interior of the said receptacle, a holder hav-
ing a transparent wall and a conducting-bot-
tom mounted in and insulated from said recep-
tacle, said holder adapted to receive the pros-
pective filaménts, means for electrically con-
necting said bell-jar top plate to said holder-
bottom, means for electrically connecting said
top plate with one end of sald pr ospectwe fila-
ments, and a terminal mounted on and insi-
lated from the top plate and in electrical con-
nection with the other end of the filament,

120
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and means for sucking the liquids from the
tanks at will into the receptacle and helder,
means Tor expelling said liquids from the
holder and receptacle into their respective
tanks, at will, for the purposes specified.

18. In an apparatus of the class described,
a bell-jar, having transparent non-conducting
wall and conducting top and bottom plates de-
tachably joined therewith, a receptacle, hav-
ing abottom and a transparent wall mounted
within said bell-jar and electrically connected
with said bell-jar bottom plates, a plurality of
liquid containing and generating tanks, valved
pipe connections between sald tanks and the
Interior of the said receptacle, & holder hav-
ing a transparent wall and a conducting-bot-
tom mounted in and insulated from said re-
ceptacle, said holder being adapted to receive
the prospective filaments, means for electric-
ally connecting said bell-jar top plate to said
holder-bottom, means for electrically connect-
ing said top plate with one end of said pros-
pective filaments, and a terminal mounted on
and insulated from the top plate and in elec-
trical connection with the other end of the
filament, and mesans for sucking the liguids
from the tanks at will into the receptacle and
holder, means for expelling said liquids from
the holder and receptacle into their respective
tanks, at will, and means for drying said pros-
pective filament while within the apparatus,
and means for causing said filament to incan-
desce, for the purposes specified.
- 19. The combination with an electrolytic-
plating apparatusof anair-exhausting appara-
tus including a bell-jar for inclosing said plat-
ing apparatus, means for admitting an elec-
trolyte to and means for withdrawing the elec-
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trolvte from, the hell-jar, for the purposes
specified.

90. Tn an apparatus for manufacturing fila-
ments from bamboo twick and the like, means
for holding said twick, means for admitting
liquids to immerse said twick, means for with-
drawing said liquids, means for creating a
vaenum around said twick, means for electro-
lytically depositing matter on said twick, and
means for reducing said deposited matter, for
the purposes specified.

91. Inan apparatus tor manufacturing fla-
ments from organic cores and the like, means
for holding said cores, means for admitting
liquids to immerse said coves, imeans for with-
drawing said liquids, means for creating a
vacuum around sald cores, means for electro-
lytically depositing matter on sald core, and
means for reducing such deposited matter, for
the purposes specified.

92. In an apparatus of the class described,
a bell-jar having a non-conducting wall, a
conducting top and bottom, means for detach-
ably connecting said top and bottom to said
wall, a receptacle having a non-conducting
wall and a conducting-bottom mounted within
the bell-jar, and in electrical connection with
sald receptacle and adapted to contain lquid,
means for sucking said liquids alternately into
said receptacle, means for alternately forcing
sald liguids out of said receptacle back into
thelir respective tanks, for the purposes speci-
fied.

FRANCIS M. . CAZIN.

‘Witnesses:
(rreo. H. StrLyes,
ApeLe CAzZIN.
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