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SPECIFYICATION.

TO ALL WHOM IT MAY CONCERN:~-

EE IT KNOWN that I, DENNIS JOSEPH O'BRIEN, of
Kenilworth, in the county of Union and State of New Jersey,
elecirician, having inventsd certain new and useful improve~
mentis in the manufacture of incandescent electric lamps, for
which I have obtained a patent in the United States of
America, namely, Patent No, ?.._Ej';ﬂ"_""- dated July 12, 1910,
do hereby declare that the following is & full, clear and
exact description of the same:

It 1= the object of this invention to provide a sim-
plified, accurate, and, at the same time, cheap methed or
process of manufacturing tubular incandescent electric lamps
having rectilinear filamments, that 1s to say, lamps in which
the vacuum-chamber consists of & transparent glass tube of
substantially the same cross-sectional area throughout and
incloges a centrally disposed straight-line filasent that is
anchored at cpposite ends thereof, usually by means of more
or lags resilient platinum wires protruding exteriorly eof
the tube, through metallic caps or bells thereon, to which
these wires &re respectively soldered. By the previously
employed methods of manufacture, it was lmpossible to produce
& given nunber of this form of incandescent lamps of unifomm
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length, as the operations of adjusting and anchoring the

ends of the Tilament and of sealing the ends of the tube
were necessarily simulianecus. BSince the platisum springs,
to which the ende of the filament were secured, were anchored
in the ends of the tube, the only manner in which the fila~
ment ocould be properly adjusted was by drawing omtthe enda of
the tube to & greater or less extent during the process of
sealing them. This also necessitated the uss of a lateral
vacuum=tudbe, fused into a specially made spening on ene snd
of the main tube, in order to exhaust the air, and when that
had been accomplished and the special epening sealed, s pro~
Jection was left upon the end, which was found to be net

only inconvenient, but dangerous as, if broken, air would e
admitted intao the tube, rendering the lamp useless. The
variaticen in the length of the lamps made it difficult to se-
gure proper comnections between the bells or caps placed on
the ends of the tube and the metallic springs inte which

they wore usually fitted when the lamp was placed in oircuis;
as, for inatance, if the springs were placed at a distance of
twelve inches spart, a lamp a quarter of an inch grester or
leas in total length could net be fitted into them.

The Tamults and inconveniences prevailing in the eld
methods of manufacture, snd the aifficulty experienced in
adapting the lsap to its comnections, will be chbriated by
the substitution of the new and improved process herein dise
eloaed.

The accompanying drswing is a part of this speoifios
tisn and in it Figure 1 is & partly breken side elevation of
the glass tube from which the body of the lamp is to be made ,
showing how one snd thereof is nearly clesed, which is the
first stap in the procesa. Fig., 2 is a partial side sleva~
tien of the tube represented in Pig. 1 after a smaller tube
has besa fused into the partly clesed end preparatery to

2=



creating & vacouum in the body of the lamp. Fig: 3 is &
somewhat enlarged side view of the tube broken and sectioned,
showing glands drawn cut at the points where the filament
anchors are to be fixed. Fig. 4 is a view of the tube with
the filament inseried and adjusted therein, both its anchors
having been fixed and sealed in the glands, and one end of
the tube closed. Fig, 5 presents another enlarged view of
the tube, similar o Pig. 3, with metallic caps in position
upon the glands. This view illustrates both the capping of
the glands and the soldering of the anchore under the sanme.
Fig. 6 18 a side elevation of the complete lamp. Fig. 7 ia
an enlarged central cross sectlion of Pig., 6, looking from
either side.

As seen in Tigs, § and 7, the lamp to the mamufacture
of which this process is intended to be mpplied consists of
& eylindrical glass tube 1, inclosing a carbonized thread or
filament 2 sustained in a central position therein by means
¢f twe anchors I, which are sealed in glands 4 drewn out
from the under side or wall ¢f the tube., Upon these glands
semall caps 5, of brass or copper, are cemented in order to
adapt the lamp for connection in an electriec circuit., The
anchors are made of resilient platinum wire bent so as to
form angular springs which exert an end-ward pull upoen the
filament, keeping it taut when cold, and in a straight line
at all times, regardless of the presence or absence of the
electiric current, The enés of these anchors that are remote
from the filament pass through small bholes in the central
parts of the caps and are bent back and soldered upon them.
In order to place this form of lamp in connection with the
source of electrical energy, metallic spring-contacts are
Provided into which the brase or copper caps on the under
side of the glass tube Tit and against which they are helad
by spring clamps embracing the tube near the ends, These
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spring-contacts and clamps &Ye not shown in the accompanying
drawing because they constitute neo part of the present inven=-
tion, but suitable forme therecf are illustrated and described
and full particulars given about this lamp as an article of
manufacture (distinguished from the process of making the
same) in Patent of Canada, No. 89764, dated the 25th day ef
October, 1904, and granted joinily te me and Tullic Antonio
Rottanzi, +to which reference is hereby made.

As illustrated in the drawing, the improved method or
process of manulacture consists of the fellowing steps which
are preferably performed in the order given, Lut which may
be transposed to some extent il required. A glass tube 1,
sufficient in length to make the body of the lamp the desired
size, 1s partially closed at one end, as in Pig. 1, leaving a
small opening § therein preparatively to exhausting the air
from the tube. This copening is reamed round, by means of
the proper tool, and into it is fused & smaller glase tube 7,
shown in Fig. 2, to afford & connection with the exhaust
pump, through which the vacuum is to be created. At the
points on the under side or wall ef the large tube 1 where
the ends of the anchors 3 are to be fized, small glands 4 are
drawn out and suitebly apertured at 8, as seen in Fig. 3, te
let one end of each anchor pass; this part of the process
being performed in the manner familiar to every glass blower.
These glands, as Pig. 6 shows, serve to secure the ends of
the anchors in the side or cylindrical part of the tube in-
stead of in the ends &¢ was done formerly, so that it is now
poepible to anchor the filament mnd adjust it properly befere
the tube need be closed at either end. The glands 4 are
Placed at such a distance from the ends of the tube that the
greatest possible length of filament is presented and, at
the ssue time, the danger of contact with the end walls of
the tubular glass envelop inclosing it is obviated. Since in
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manufacturing any number of lampe of a given length by this
process, the distance between the glands can be kept unifomm,
the length of the filament and the strength necessary in the
platinum spring anchors to keep it in an unifommly straight
line under all thermal conditions may be easily ascertailned,
and hence, bdbut little manipulation will be necessary to ad=-
Just the filament and its anchors after having imserted them
through the open tube. After the anchers with the filament
secured fto them have been inserted and properly adjusted, as
in Fig. 4, they are sealed in the glands, allowing the ends
to protrude slightly. One end of the tube is then closed.
The small brass or copper caps § are perforated centrally as
at 8@, Fig. 5, and are cemented to the glands so as to permit
the ends of the platinum anchors to protrude through both the
glands and caps and to be bent back upon the latter and there
soldered, as at 10, thus adapting the lamp te be placed in an
electric circuit, The small glasges tube 7, previcusly fused
into one eénd of the glass casing 1, is then attached to the
exhaust pump, a vecuum created in the body of the lamp and
the end gealed in the usual way. After the small tube is re-
moved and the end cloged, the lamp is complete and ready to
be uped. Fig. 6.

The many advantages which this process of manufacture
has over theose previously in use will be readily seen and
hence none but the more important will be enumerated. By
this improved process, any number of lamps can be produced
of equal size, and the filament inserted and delicately ade
Justed in each, by means of its spring anchors, while the
end of the tube remains open, thus affording facilitiee and
inguring results which it has not heretofore been peossikle
to obtain., The metallic caps, whose function it is to place
the lamp electrically in circuit, are placed on the undeyr
side and will always be an exeact distance apart in any nunber
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of lampe of equal eize, hence the lamps will be adjusted to
their contacts and connections with great ease. As it will
be reither necessary nor useful to exhaust the air from the
tube through a specially made cpening out of line with the
filament, there will be no projecticn on the end of the tube
te make the lamp unsightly and dangerous. A great advantage
will be the straight, practically unbreken line of light
which will be produced by placing a series of lamps end to
end, the several ends remainimg uncovered owing to the fact
that the filament is anchored to the under wall in each lamp
and side terminals only are used. The various steps in the
process are easily perfomed and are so timed as to save much
labor and inconvenience t¢ the workman, the result being
that the cost of production is minimized.

No claim ig made herein to the above described lamp
as an article of manufacture, as this is fully cevered in
the aforesaid Patent No. 89754, ©but what I desire to claim
herein and to secure by additional LlLetters Patent of Canada
is the art, method or process which enables me to produce
the said lamp, and which art, methed or process it is my in-
tention te cover in its sundry steps or phases, with all pos~
sible variations.

I cliaime~

1+ The herein described process for the manufasture
of electiric tube~lamps which includes the follewing opera=
tions, viz: preparing the tube for the exhaust-pump; glanding
the tube outwardly and laterally; inserting the filament in
the open~ended tube and snchoring the ends of the filament
te the glands; cappirng the glands and fitting both their caps
and the outer ends of the anchors for comnectlon in an elec-
tric circuitl; pumping the air out of the tube and sealing
the tube.

2, The herein described art, process, or method of
mapufacturing tubuler incandescent electric lamps having
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rectilinear filaments, which comprises the fellowing steps,
to=wit: partially closing the tube at one end, fusing an
auxiliary exhaust-tube into the partially c¢losed end of the
tube; drawing out glands from the aice of the tube and open-
ing the same; inserting the filament in the open tube and
fixing and sealing its anchors in the apertured glands so
they will exert the proper pull on the filament; closing the
end of the tube remote from the exhaust-opening; capping the
glands and adapting the mnchors and filament for conmection
in an electric ¢ircuit; exhausting the air from the tube;
removing the auxiliary exhaust-tube and sealing the lamp.

3« The process of manufacturing electric lamps com=
priesing the formation of a perforated gland at a point inter-
mediate the open ends of a hollow transparent tube, placing
an anchor in the perforated gland through the adjacent open
end of the tube, adjusting the filament and anchor through
the adjacent open end of the tube, securing the ancher in
position, exhmusting the air in the tube, sealing the end
of the hollow tube and securing the contact cap to the pretrud-
ing end of the anchor.

4. The process of manufacturing incandescent lamps
comprising the formation of perforated glands extending late-
erally relative to a hollow transparent tube open at its
ends, placing anchors to which a filament is attached, in
the perforated glands, the anchors beimg positioned in the
glands through the open ends of the tube, adjuating the an=~
chors and filament from the opposite open ends of the tube,
securing the anchors in the glands, closing one end of the
tube, exhausting the air within the tube through the remain=-
ing open end, clesing such end and securing the contact caps
to the protruding ends of the anchors and to the glands.

5« The process of manufacturing incandescent lamps
comprising the formation of perforated laterally extending
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