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o all whom it MY CONCEFTL:

., Beit known that I, CASIMIR PAUTHONIER &
_ oitizen of France, remdmn‘ at Boston, in the

o eeunty of Suffolk and State of Massachueetts,

~have invented certain new and useful Im-

provements in Methods of Manufacturing In-

’; candescent Electric Lamps; and I do hereby

declare. the following to be a full, clear, and

exact description of the invention, such as

ro. will enable others skilled in the art to which
‘1t appertains to make and use the same. -

This invention relates toincandescent elec-

tric lamps, and involves a novel method of

- manufacturing the same by which they may

. 15 be more quickly and cheaply made than un-

~der the processes heretofore in vogue. In all

of the processes heretofore used the lamp-fila-

ment is mounted upon the leading-in con-

ductors, which are fused into a small piece

20 or button of glass, and the whole is then se-
- cured by fusion to the stem of the lamp-
bulb. The handling of the mounted filament
necessary before it is finally fixed in its bulb
involves a considerable amount of breakage
25 and a very high degree of skill in the work-
men, SO0 that “the price of the lamp is in-
creased to about four times the cost of the
materials which enter into its construction.
Leading-in wires of platinum are universally

30 used by reason of the facility with which

that metal may be fused into glass, its ratio

of expansibility when heated being about
the same as that of glass. The leading-in
wires being fused into a piece of glass, the

35 filament is fixed to the electrodes by a depo-
sition of earbon resulting from the decom-
position of a hydrocerbon with which the
joint is surrounded when a current is passed
and the filamentis brought toincandescence.
In conducting this 0perat1011 the workman
secures the ﬁlament the resistance of which
has been aecumtely determined, in a small
clamp on the electrodes and plunﬂ*es it into a
vessel containing the hydrocarbon. Current
45 1s then passed throuah the joint and the tem-
- perature raised, causing a decomposition of
the hydroearbon and a depos1t10n of finely-
divided carbon at the joint, forming a per-
fect contact. The filament 1s then built up

5o toauniform resistance by surrounding it with

40

| uniform in resistance.

|'a hydrocarbon gas and heating -it by means
of an electric current,
| of greater resistance than others are raised to
a hwher degree of temperature by the cur-

The parts which are

1e11t and a wreater deposition of carbon oc- 55
curs at those points, so that after a certain
period of treatment the filament 1s rendered
In this condition the
mounted filament must be transferred to the
oglass-blower, by whom it is sealed into the 6o

‘bulb of the lamp. Not only does consider-

able breakage result from the repeated han
dling of the mounted filament, but in spite of
the high degree of skill of the workman it is
almost impossible to mount the filament in a 65
perfectly-erect position within the bulb. The |
filamentitself interferes materially with a rap-

'id and efficient mounting, as the slightest vi-

bration causes a violent trembling, and great
care and skill must be exercised to prevent yo
breakage. In the modeof manufacture prac-
ticed by me these difficulties are entirely re-
moved by first sealing the leading-in wires -
into the bulb and then presentmcr the filament

‘to the electrodes after they have rden fixed 75

and attaching it by depOSItlon of carbon.

In prior p&tents No. 363,909, of May 31,
1887, and No. 439,178, of Oetober 28, 1890, I
desembed a method of repalring broken ﬁla-
ments, consisting in forming a deposition of 8o
carbon between the sunder ed parts or remov-
ing the old filament and attaching a new one
by carbon deposition.

My present invention is appheable to new
lamps, and 18 designed. to effect increased 8g

“economy in manufaeture and superiority in

the product. I preferably fix upon the elec-
trodes before they are secured to the bulb a
short piece or stub of carbon, with which the
ends of the filaments may be brought into 9o
contact when the joint is being made, or in
lieu of this the extremities of the leading-in
wires may be coated with a eonduetmﬂ'—paste

‘which dries rapidly, such as a mixture of N
plumbago, sugar, and india-ink. Whether 95

the paste be used or the short piece of car-
bon the desideratum is simply to provide a
primer through which a firm union may be
formed between the leading-in wire and the

extremities of the ﬁlement By this process _ms )
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I avoid a eonmderable portion of the expense | umform resistance by passmﬂ* an electmc -

of the lamp, and the operation can be con-
ducted by workmen of an ordinary degree
of skill with great rapidity, so that whereas
but one hundred to one hundred and twenty
mountings have heretofore been made in a

day of ten hours I am enabled to have three
hundred or three hundred and fifty made by

a lower-grade workman.

My invention therefore comprises a series
of steps in the manufacture of alamp involv-
ing first the sealing into the lamp of the lead-

ing-in wires and the subsequentintroduction
of the filament through an opening in the_

bulb and its attaehment to the electrodes.
It also comprises other features of the pro-

cess, the novelty of which will appear from |

the description hereinafter following, and

will be definitely indicated in the claims ap-
pended to the specification. %

Intheaccompanying dramng% whmh 1llus-
trate my invention, Figure 1 is a view illus-
trating the leading-in wires sealed into a but-
ton or stem of glass. Fig. 2 represents a

glass bulb open at both ends as used in my
process. Ifig. 3 represents the leading-in

- wires sealed into the stem of the bulb. Fig.

_30

4 represents the mode of securing the fila-

ment to the electrodes. Fig. 5 represents a

fllament completely mounted within its bulb.
The platinum leading-in wires ¢ b are first

- sealed into a button ¢ of glass in the usual

- 35

40

manner,and have preferably mounted at their

upper extremities a short piece of carbon d
d’ of about the same diameter as the fila-
ment. The whole is then introduced within
the stem of a bulb e and sealed therein, as

“1ndicated in Fig. 3. The prepared filament is

then introduced through the opening £ in the
top or the bulb and a hydrocarbon, either lig-
uid or gaseous, is introduced. 'The filament
is handled by a delicate pair of nippers sup-

- ported upon a gallows for convenience of

45
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- glass is then attached to the open end of the |
bulb and the hlament may be built up to |

handling. One end of thefilament isbrought
into contact with one of the electrodes and

a current of electricity is led through the |
turing incandescent electric lamps, which
consists in first sealing into the bulb the
leading-in wires upon the electrodes of which
;18 a primer of carbon, then introducing the
filament through an openmn' in the bulb and
forming a ;]omt between its extremities and
the electmdes by a deposition of ecarbon from
a hydrocarbon, and finally formmﬂ' a vacuum

leading-in wire to the point at which the
filament is held by the nippers. The stub

of carbon and that portion of the filament ad-
jacent thereto is thus heated and a deposi-

tion of carbon occurs, forming a firm joint.

The other end of the filament is then simi-
larly attached to the other electrode, when

the filament will be found to have a firm sup-
port. By reason of the electrodes at the

time of thelr attachment having no filament |
mounted thereon the workman can kandle the
parts without special care and can quickly

and efficiently fuse together the glass but-
ton and the stem of the lamp. A tube ¢ of

_duced

current through it in the presence of a hydro-

carbon. The stem is then connected with a 65

‘Sprengel pump or other means of exhaustion

and a vacuum produced, after which the tube

18 sealed at the point where it connects with

the bulb and is removed, leaving the com-
pleted lamp, as 111ustrated in F1g 5. The
important incidents of this process as con-
tradistinguished from those nowin vogueare
that all the filaments are uniformly Inounted
in an erect position, the operation is more

‘quickly and cheaply effected, a less degree of

skill is requlred to perform the operatmns
and a minimum amount of breakawe of ﬁla-

"ments results.

75

Having'thus descrlbed my invention, what |

Iclaim as new, and deswe to secure byLettel S
Patent, is—

30

1. As a mode of lnanufdcturmﬂ' incandes-
cent electric la,mps consisting in ﬁr%t sealing

the leading-in wires into the bulb then mtro-
ducing the filament through an orening in

the bulb and affixing it in conductive rela-

tion to the electrodes then formmw a vacuaum

within the bulb, and ﬁnally sealmw the open-

ing thl()u.ﬂ‘h whleh the ﬁldment was - 11:11310-

2. The herein-described mode of manufac-
turing incandescent electric lamps, which

'consmts in sealing the leading-in wires to the

bulb, then mtroduunw the ﬁlament through
an opening in the bulb and fixing it upon

the electrodes, then building up the filament
to a uniform resistance, and ﬁnallv exhaust-_' :
1ng and sealing the bulb. '

3. The helem described mode of manufa,c-

turing incandescent electric lamps, which

consists 1n sealing the leading-in wires to the

‘bulb,. intr oduemﬂ* the filament through an
’0pen1nﬂ* in the bulb then affixing the termi-
nals of the filament to the electrodes by de-
‘positing carbon from a suitable hydrocarbon,
then forming a vacuum, and ﬁna.lly sealing

{the bulb.

4, The herein- descubed mode of manufac-

and sealing the bulb.
In testimony whereof I affix my swnat ure in

presence of two Wltnesse%

| OASI\HR PAUTHONIER
Witnesses:
| MARY E. CONLEY,
E H. CRANDELL
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