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 UNITED STATES PATENT OFFICE.

¥RITZ BLAV, OF BERLIN, GERMANY, ASSIGNOR, BY MESNE ASSIGNMENTS, TO GENERAL

_ELECTRIC COMPANY, A CORPORATION OF NEW YORK. )

APPARATUS FOR MAKING METALLIC FILAMENTS FOR INCANDESCENT ELECTRIC
‘ : LAMPS. .

Specification of Letters Patent. Patented Feb. 28, 1911.

Original application filed September 14, 1906, Serial No. 334,563. Divided and this application filed Feb-
. ruary 17, 1808. Serial No. 416,249. .

To all whowm it may concern: :
. Be it known that I, Frirz Brav, a subject
of the Emperor of Austria-Hungary, and
resident of Berlin, Germany, have invented

certain new and useful Improvements in-

Appardtus for Making Metallic Filaments
for Incandescent Electric Lamps, of which

lthb_fol_lowing is a specification: .
My invention relates to an apparatus for

manufacturing metallic filaments for incan-

- descent electric lamps, and has for its ob-
- Ject to enable crude filaments to be treated
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-economically with gas for the purpose of

converting the crude filament into one ready
for use. .
This application is a division of another

“a2pplication for a patent filed by me in the
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United States Patent Office September. 14,
1906, Serial' No. 334,568, .
~ An apparatus embodying my invention
is'shown in the accompanying drawing, in
which— ¢ oo '
Figure 1 is'a diagram showing the gen-
eral arrangement of the «pparatus, and Fig.
2 iz an elevation, with parts in section, illus-
trating a specific form of the apparatus.
In the treatment of crude metallic 8la-

fents by means of reducing gases for the

purpose -of producing a finished metallic
filament, it is necessary, as I have found,
Loy nse a very large amount of gas in order

to get the hest results, since a pretty strong’

ar rapid current of gas is required for this
purpose. - In order to utilize the gas eco-
nomically, I have devised the expedient of
passing it sueeessively in contact with a
“wnnher of crude filaments, it ‘being under-

“stood that such filaments are heated by the
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passage of an electrie current through them
while subjeeted to the action of the gas cur-
rent. It has also been found that the gas
will.fake up water va_or (steam) from the
ertale filuments, and that this steam inior-
feres with the thoroughuess of results:; for
this reason T prefer fo provide drying cham-
bers in the paith of the gas from one fila-
ment chamber to the next, so that the steam
may he removed from™ the gas partly or
entively before the gas is admitted to the

$0 uext filament.

In the diagram Tig. 1 ¢ designates a se-

ries of chambers adapted to contain the fila-
ments under treatment, and provided with
inlet pipes « and outlet pipes's for the gas,
which pipes pass through the stoppers
on which the chambers are supported. For
the sake of clearness; no filaments have heen
shiown: in said chambers. Between each two
filament chambers ¢ T have indieated a dry-
ing chamber e, the outlet pipe b of a fila-
ment chamber forming ‘he .inlet pipe to
the ‘adjacent drying chamber, and the out-
let pipe of the drying chamber being identi-
eal with the inlet pipe ¢ of the next filament
chamber. .
In Fig. 2, the mechanical and electrical
details are shown. On the support I I se-
cure a series of stoppers d with their inlet
and. outlet pipes @ and b respectively. For
the sake of clearness, these pipes are shown
only on ome of the stoppers. The recep-
tacles or filament chambers ¢ in the nature
of ‘bells or cups closed at the top, may be
moved up and down toward and -from the
stoppers d, being suspended by means of
wires or other flexible. connections ¢ pass-
ing over pulleys and connected with coun-
terbalancing weights ¢° "The pulleys are
carried by a member I’ rigidly connected
with the support 7 which is capable of be-
ing rotated about a vertical axis by means
of the wheel m driven by a suitable motor.
With the support I is rigidly connected a
valve casing »n (vesting on a ball-bearing)
the several pipes @ and b leading o separate
chambers in said casing, as shown at the
right of Fig. 2. Within the easing » is ar-
ranged the stationary valve plug o pressed
upward by a spring o and having channels
to connect with the chambers of the valve
casing ». The plug further has a pipe o’
for the admission of the gas and a pipe o®

“for ite final discharge. The various cham-

bers or channels are so disposed that the
gas from the pipe o will enter one of the
pipes @ and reach one of the chambers ¢
from which it returns to the valve casing »
by the corresponding pipe b, to pass to the
next pipe « and filament chamber ¢, and so
on from one chamber ¢ to the next, until
the gas exeupes through the riné 0. When

the sionapt 7 rotates, the pipe connections
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‘are cub off momentarily, and immediately

hereafter connections are redstablished, but

“tiiis time the gas from the pipe o’ enters

first into the filament chamber ¢ which was
second in the previous stage of conncctions.

“Thus as the support I rotates, each filament

chamber ¢ in turn becomes the first and the
last of the series through which the gas cur-

“rent streams.
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In Fig. 2 T have shown at ¢ cne of the fila-
ments and at p a commutator or switch eon-
trolling - the electrie circuit (indicated by
dotted lines) in such a manner that the cur-
rent will pass through the filament only
when the pipe connections are established
for the flow of the gas.- Only one of the
cirenits is shown, but it will be understood
that there ave as many of them as there are
receptacles or chambers ¢, and these several
circuits are connected in parallel.  If an al-
ternating current is used, a choke coil g, held .
to rotate with the support 7, is included in
each circuit, the cores ¢ of these coils being
movable vertically throngh the action of a
stationary cam & on which travel rvollers ¢’
connected with the cores. 1f continuous
current is used, resistances are switched into

.. and out of circuit by similar means.
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If dryirg chambers such us ¢ of Ifig. 1 are
to be used, they would he carried so as to
rotate with the support / and each of these
drying chambers would be so cennected that
the gas would pass through it on its way
from a filament chamber ¢ to the valve cas-
ing n. . : :

Fig. 3 is a diagrammatic view showing at
the loft substantially a horizontal section on
line L—L of Fig. 4 and at the right substan-
tially a-horizontal section on line R—R of
Fig. 4 and in the center a diagram of the
chambers C. ~ ° - C

" Fig. 4 shows the stationary plug n and the

rotary valve o upon an enlarged scale in
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ceniral section. 1i Figs. 8 and3t the plugo
has secured to it the upper ends of the pipe
o', 0, one abeve the other, and is provided
at uniform distances with connecting pipes
.or channels #, #” which have their ends at
about the same levels as the upper end of
the pipes o', 0>. The rotary valve » is pro-
vided with a partition »” at a level interme-
diate between those of the upper ends of the
pipes o/, 0%, and is further provided above
and below said partitions with radial ver-
tical partitions, but one of the annular
chambers formed above and belaw the hori-
zontal partitions a’ is subdivided into as

. many sectors or compartments as there are

&0

vessels ¢ _ .

Figs. 3 and 4 show six vessels ¢ but it will
be understood that the same principle could
be applied to any number of vessels. The
path of the gases is clearly indieated in Fig.

3 which also indicatez ot 2 the drying ves-

.

sels interpesed in each of the pipes b 03 65
b::, ])4’ 7/5. : ) B .

I claim as my invention: : :

1. The combination of a %ylurality of fila-
ment chambers and means for supplying an
electrical current to the filaments in said 70
chambers, with means for connecting said
chambers so that'a current of gas may be
passed through them successively, - -

9. The combination of a plurality of fila-
ment chambers and means for supplying an 75
electrical current to the filaments in said
chambers, with means for connecting said
chambors so that & current of gas may be
passed through them successively, and mov-
able means for varying the flow of gas 80
through said chambers. . : .

3. The combination of a plurality of fila-
ment chambers and means for supplying an
electiical current to the filaments in said
chambers, with means for connecting said 85
chambers so that a current of gas may be
passed through them successively, and a-
single rofatable means controlling' the con-
neetions of all of sald chambers, to cause
each of said chambers to become successively 90
the first in the path of the gas.

1. The combination of a plurslity of fila-
ment chambers and wieans for supplying an
clectrical current to the filaments in said
chambers, with means for connecting said 95
chambers so thai o current of gas may be
passed through them successively, and dry-
ing chambers interposed in the connection
hefween suceessive filament chambers. o

5. The combination of a plurality of fila- 100
ment chambers, with means for connecting
them so that a current of gas may be passed
through them successively, a nmovable mem-
bor controlling the gas connections of said
chambers, cireuits for supplying an elec- 105
trical eurrent to the filaments in said cham-
bers, and a switch controlling suid cirvenits
and connected to move in unison with said
controlling member. . ’

6. The combination of a votary support, 110
a plurality of filament chambers carried
thereby; means for connecting said chambers
so that a current of gasmay be passed there-
through successively, and a valve operated
Ly the rotation of said support, to vary the.115
connection of said chambers.

7. The combination of a rotary support,

a plurality of filament chambers carried
thereby, means for connecting said chambers

through successively, a valve operated by
the rotation of the support, to vary the con-
nection of said chambers, cireuits for supply-

ing an clectrical curtent to the filaments n

cirewits and operated by the rotation of the
support. :

8. The combination of the rotary support,

o R A A ek SR

so that a current of gas may be passed there- 120

said chambers, and a switch controlling said 125 ‘
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- casing rigidly connected with saiil stpport,
a St‘lfl(m"il‘\ plug on which said casing vo-
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. support controls-the &npp]v of electrical cur-

" the movement of such devxce%.

~means by which each device is successively

88s508 - S v .:, 8

filament chambm"s earried thereby, a valve

tates, and wmeans whereby the rotation of the

rent to the filaments within said chambers.

9. An apparatus comprising a . group of
chambers for the treatment of Tilaments
with suitable con wections for passing fluid
through such chambers in series and means
mtelpwed between snceessive chambers for
rendering the fluid fit for reuse.

10. An apparatus compnsnw n combl-

nation a plarality of treating devices in
\\hxch filaments may be sub)octed to suc-

cessive stages of a multi-stage treatment
and suitable connections for passing fluid
over the filaments in such devices in series,

11. An apparatus for the treatment of
filaments comprising in combination suit-
able devices for subjecting a plurality of
filaments to successive stages of a multi-
stage treatment and means Ior p‘m\mﬂ fiuid
over the filanients in series in the inverse or-
dm' nf their stages of ireatment.

12. An apparatus for use In filament
manufacture comprising a plurality of moy-
able devices. for _subjecting filaments to
treatment combined with means for passing
treating flnid over: the filaments in series,
the order of the filaments in the flow of
fluid changing as the said devices are moved.

13. An apparatus for use in filament man-
ufacture comprising a plurality of movable
devices in which filaments may be subjected
to successive stages of a multi-stage treat-
ment and means coacting therewith in the
subjection of the. flaments to treatment in
such-a manner that the treatment is ad-
vanced: from one stage to another during

14. An apparatus comprising a plurality
of revolubly mounted devices for the treat-
ment of filaments combined with suitable
connections for passing gas over the fila-
nients in such devices in series and control

made the first in the path of the guses as
the said devices are revolved.

" Li. An-apparatus comprising a plurality
of devices for subjecting filaments to succes-
sive stages of a multi- stwe tfreatment com-
bined with means for passing treating fluid
over them in series and for simultaneously
advancing the treatment of a filament from
one st‘lo'e to another and altering its order
as ro«mrd% passage of treating fnid.

16. An apparatus comprising a phn‘ahtv
of revolubly mounted treating devices for
filaments, a filament jn any device passing
suecessively through the st wges of a multl-
stage treatment as the said devlces are re-
\nl\'ed combined with neans for passing
ﬂmd over the ﬁlnment% in the said de\'lces !

. : :
in series by which their order in the flow of
fluid is alteved during revolution.

17. An apparatus for the treatment of
filaments comprising a plurality of cham-
hers mounted for revolution about a com-

mon axis and each adapted for operation;
in a eycle during one portion of \\'lnch it
and in-

may be opened for flament removal
sertion and during other portions of which
a filament I it 1s subjected to successive
stages of a multi-stage treatment and suit-
able commections for | passing fluid through
a plurality of chambers in series by the ac-
tion of which the order of a chamber in the
flow of fluid is advanced when a filament in
it advances from one st.we of treatment to
another.

18. An apparatus for the treatment of
filaments comprising a plurality of treating
chambers adapted for movement in a cycle,
inlet amd outlet means for each of said
chambers moving therewith, and a plurality
of stationary inlet and outlet means, the
moving nﬂet and outlet means for each de-
vice coming into communication with each
of said stdnmm-v inlet and outlet means re-
spectively as s‘nd chambers move through
the.cycle.

19. An apparatus for use in filament man-
ufacture comprising a plurality of revo-
luble chambers each adapted for operation
in a cyecle during ene portioh of -which it
may he opened for filament removal and
insertion combined with means for subject-
ing a filunent in such chamber to successive
~t.we= of a multi-stage treatment during
othe portions of the cyele.

20. An apparatus for use in filament man-
ufacture comprising a plurality of movable
chambers ‘each adapted. for operation in a
cyele during one portion of which it may be
opened for filament removal and insertion
and during other portions of which a fila-
ment in it is subjected to the sucecessive
stages of a multi-stage treatment, fluid pas-
sage means for each of said chambers mov-
mg therewith, and stationary fluid passage
means with which said moving passage
means come inte communication in their
movenient.

21. An apparatus for use in filament man-
ufacture comprixing a plurality of movable
chambers each adapted for operation in a
eyele during a portion of which it may be
opened for filament removal and  inser-
tion and during another portion of which a
filament in it is subjected to treatment, in-
let means for each of said chambers mov-
ing therewith, and a plurality of stationary
ﬂmd supply means with which said mov-
ing passage means successively come into
communication s said chambers move,

22, The combination of a plurality of fil-
ament treating chambers, means for heatmg
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" filaments in said chambers, means connect- | In witness whereof I have hercunto set

ing said chambers so that fluid. may be | my hand in the presence of two \\rltnesseq,
assed through them in series, and mcans this 22nd day of January, 1908.

]ntt‘lp()s@d in the connectien between sue-: FI\IT/ BLATU.

5 cessive chambers for removing from thel “Witnesses:

- fluid products of the treatment i the cham- Hexry Hasrer,
 bers. Worseaar ITaver.

. Coples of thxs patcnt may be obtained for five cents each, by addressing the “Commxsqwnex of Patents,
Washington, D. €.”
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