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My invention relates to sealed containers of
the type provided with a tipped-off exhaust tubu-
lation, and to a method of manufacture thereof.
The invention is of particular utility in the man-
ufacture of varlous types of electrical devices
such as electric incandescent lamps, flash lamps,
radio tubes and other discharge devices, for in-
stanee.

In the manufacture of various types of electric
lamps and similar devices employing a sealed en-
velope which is evacuated and in some instances
filled with a gas of suitable character, it is cus-
tomary to provide & glass tubulation or exhaust
Sube on the envelope through which the latter is
evacuated and filled with gas, if any, after which
the exhaust tube is tipped-off to form an exhaust
tip sealing-off the envelope. Such exhaust tubes
are generally attached either to the top of the
envelope or to the base end thereof, the latter
arrangement being preferable, however, because
of the lesser likelihood of accidental breakage of
the exhaust tip.

Where the exhaust tip is provided on the base
end of the envelope, it is especlally desirable to
have the exhaust tip project as short g distance
as possible from the envelope so as not to be
broken during insertion of the device inte .
socket. However, where the base end of the en-
velope is composed of a header or combination
base and stem assembly in the form of a rel-
atively thick glass sealing dise or button having
lead-~in conductors sealed therethrough, a short
2xhaust tip on such a thick glass sealing disc is
very difficult to produce because of the strong
tendency of the glass to develop cracks when the
seal-off is made close to the thick cross-section
of glass comprising the sealing dise. These
cracks are caused by localized strains in the glass
which develop when heat is localized in a small
area or region, as is the case in the tipping-oft
of the exhaust tube. While the formation of such
localized strains may be avoided by tipping off
the exhaust tube at a temperature well above the
strain point of the particular glass compositions
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It is an object of my invention, therefore, to
provide a sealed tubulated hollow article having
8 relatively thick glass base or end wall of novel
construction and provided with a relatively short
exhaust tip projecting therefrom.

Another object of my invention is to provide
an electric lamp or similar device having a com-
bination hase and stem assembly of novel char-
acter.

Still another object of my invention is to pro-
vide an improved tubulated glass stem for an
electric lamp or similar device and comprising a°
relatively thick glass disc having a glass tubula-
tion projecting therefrom which can be tipped off
extremely short without danger of the glass
cracking,

A further object of my invention is to provide
an improved method of manufacturing a sealed
hollow article having a thick glass end wall or
sealing disc provided with a relatively short ex-
haust tip.

Further objects and advantages of my inven-
tion will appear from the following description
of a species thereof and from the accompanying

26 drawing in which:
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of which the exhaust tube and sealing disc are 45

made, or by annesling the lamp after it has been
sealed off, such operations nevertheless constitute
complicating manufacturing factors and also add
to the cost of fabrication
device,

of the lamp or other -
B0 cent lamp comprising a

Fig. 1 is an elevation on an enlarged scale of
an electric incandescent lamp provided with g
combination base and stem assembly aceording to
the invention; Figs. 2 to 8 are views illustrating
successive steps in the manufacture of the lamp
shown in Fig, 1 according to the invention, Fig. 2
showing the component parts of the stem in posi-
tion for the molding of the stem in a forming
mold; Fig. 3 illustrates the heating and soften-
ing of the glass stem-forming collar which is
subsequently pressed into shape in the forming
mold; Fig. 4 illustrates the pressing of the sof-
tened glass collar into shape in the forming mold;
Fig. 5 illustrates the attaching of the exhaust
tube to the pressed glass body of the stem;
Fig. 6 is an elevation of the completed base and
stem assembly according to the invention; Fig. 7
fNustrates the sealing of the combination base
and stem assembly into the envelope of the lamp:
and PFig. 8 illustrates the exhausting of the lamp
and the tipping off of the exhaust tube thereof in
accordance with the invention.

. Referring to the drawings, the invention is
there shown as applied to an electric incandes-
glass envelope or bulb
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having a relatively thick disc-shaped glass base
or end wall portion 2 through which are sealed
a plurality (twe in the particular case shown)
of pin-type lead-in or current conductors 3. The
sald conductors 3 each comprise an outer pin
portion 4 and an inner wire lead portion 5 butt-
welded to opposite ends of and joined by a cen-
tral or seal portion 6§ completely embedded in the
glass base 2 and having an expansion coefiicient
matching that of the glass base 2. At the region
- where each conductor 3 is sealed through the glass
base 2, the latter is locally thickened, as by means
of upstanding bosses 7 provided thereon, to per-
mit embedding of the contact pins 4 in the glass
to a depth suficient to rigidly support the said
pins therefrom. In the particular case shown,
the conductors 3 are spaced apart a distance,
measured center to center, of approximately 3
inch or thereabouts, and are disposed symmet-
rically on opposite sides of the center of the dise-
shaped glass base 2. The inner lead portions 5
of the conduciors 3 are tied together by an insu-
lating bead § of glass or other suitable insulating

material, slthough the said bead may be omitted, -

if desired. An electric energy translation deviee
9, such as a coiled wire fllament of tungsten or
other suitable refractory metal, is disposed with-
in the envelope § and is connected across the
inner leads 5. The glass base or sealing disc 2
is provided with a glass exhaust tube 10 (Figs.
6-8) which is attached to the disc at the central
. region thereof and communicates with the in-
terior of the envelope . During the manufacture
" of the lamp the envelope i is exhausted and, if
desired, filled with a suitable gas through the
exhaust tube 10, after which the latter is tipped
off, in accordance with the invention at & point
very close to the glass base 2, to thereby form a
short exhaust tube tip 14 (Fig. 1) hermetically
sealing the envelope.

As is well known in the art, exhaust tubes such
as are used to evacuate electric incandescent
lamps, radio tubes, and similar devices, are cus-
tcmarily made of relatively thin-walled glass
tubing. Thus, in the particular case shown, the
exhaust tube 10 has a wall thickness of approxi-
mately }/es inch. Where such thin-walled ex-
haust tubes are joined directly to a relatively
thick-sectioned glass body (such as the glass base
2) which is many times thicker than the wall
thickness of the exhaust tube, it is very dificuld
to tip off the exhaust tube close to the giass kody
without cracking the glass, due to the develop-
ment of localized strains in the glass resulting
from the localized heating thereof during the
tipping off operation.

In accordance with the invention, the glass
base 2 is provided with a relatively thin-walled
central dome section or indented wall portion {2
to the crown of which the exhaust tube 0 is at-~
tached. Such thin-walled dome section 2 thus
provides an extended heat-conduction path of
relatively thin-sectioned glass between the point
of tip off of the exhaust tube and the relatively
thick section of glass forming the glass base prop-
er. This extended heat-conduction path of rela-
tively thin-sectioned glass permits the tipping off
of the exhaust tube relatively close to the glass
base (e. g., within ¥ inch or so of the crown of
the dome 12) without causing any cracking of
the glass, since it prevents the glass strains set
up in the glass during the tipping off operation
from localizing in a small area, which condition
generally is the cause of fractures.

For the purpose of the invention, the wall of
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the dome section 12 should be materially thinner
than that of the main body of the glass base 2,
preferably less than about half the thickness of
the glass base 2 and more nearly comparable to
the wall thickness of the exhaust tube 16. Thus, -
in the particular case illustrated wherein the
main body of the glass base 2 is around /e« inch
thick, the dome section {2 may have & wall thick-
ness of the order of 3/es inch or thereabouts which
is intermediate the wall thickness of the glass .
base proper and the exhsust tube and more near-
1y approaches the !/ss inch wall thickness of the
exhaust tube 18, The dome section 12 thus forms
a thin transitionsl web of glass which is graded
down in thickness from that of the envelope wall
proper to & thickness of the order of that of the
exhaust tube wall.

. In addition to providing an extended thin tran-
sitional web of glass joining the thin wall of the
exhgaust tube {8 with the relatively thick wall of
the glass base 2, the dome section 12 also pro-
vides a recess or hollow $8 in the outer side of
the glass base 2 which enables the tipping off

‘of the exhaust tube substantially flush with the

outer side of the glass base so that the remain-
ing short exhaust tube tip 0{ will be practically
completely accommodated within the sald recess
and thus protected from accidental breakage.

In manufacturing the lamp according to the
invention, & combination base and mount as-
sembly 4 (as shown in Fig. 6) is first formed as
a separate unit which is then sealed to the glass
envelope or bilk 1. The said assembly {4 may
be formed in the manner indicated in Figs. 2-6.
As there shown, & glass collar 5 is rested within
the cavity 18 of a vertically stationary meld 81
which is provided with aperfures {8 for receiving
the pin portions 4 of the lead-in conductors § and
supporting the latter in upright, properly spaced
relation within the mold cavity, as indicated in
Fig. 2. The lower ends of the lead-in conductors
3 rest on the upper end of & vertically reciprocable
sleeve 19 to thereby support the conductors in
proper vertical position within the mold with
the upper ends of their pin portions 4 approxi-
meately flush with the boitom of the mold eavity
18. The mold (7 is provided further with a verti-
cally reciprocable cenfer forming pin 28 having a
dome-shaped upper end 2i, the said pin being
verticelly movsable from & normaeally lowered or
retracted position wherein ifs upper end 2{ is
located below the mold cavity {6 (as shown in
Figs. 2 and 3), into an elevated position wherein
its upper end 21 is located within the mold cavity,
asshown in Fig. 4,

With the giass collar (8 and lead-in conductors
3 properly positicned and supported in the mold
43, the glass collar is suitably heated and fused,
a3 by means of gas fires 22, to cause the glass to
flow down and around the lead-in conductors 3.
During the fusion of the glass collar {§, the lead-

_ in conductors 3 are maintained in properly spaced
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parallel relation with one another, against ‘dis-
placement by the softened flowing mass of glass,
by means of an upper spacer member 23 pro-
vided with conductor-receiving grooves 24 hav-
ing downwardly converging spacing surfaces 28
which engage the upper ends of the lead-in
conductors 8. The spacer member 23 is rotated
in unison with the mold {7, about the vertical
center axis of the latter, during the heating oper-
ation. In heating the glass collar {5, the gas
fires 22 are initially directed at the upper re-
gions of the giass collar (as shown in Fig. 2) until
it begins to soften at such region, whereupon the
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gas fires 22 are shifted downwardly so as to be
directed at the lower regions of the glass collar,
as shown in Fig, 3. This particular manner of
. heating the glass collar 15 causes an inward
bowing of the latter as it softens and fuses down,
thus keeping the upper regions of the.glass col-
lar spaced away from the lead-in conductors 3
50 as not to leave a thin layer or ilm of glass on
the upper or inner lead portions § of the conduc-
tors such as would cause them to stick in the
conductor-receiving apertures 26 in the forming
plunger or force 27 (Fig. 3) during the subsequent
molding operation. As soon as the glass at the
lower region of the collar 15 becomes softened
and flows against and sticks to the lead-in con-
ductors 3, the sleeve 19 is raised g slight distance,
€. g, ¥ Inch or thereabouts. As shown in Fig. 3,
this upward movement of the sleeve #9 pushes
- up on the lead-in conductors 3 and lifts the sof-

tened glass mass 28 off the bottom of the mold .

cavity i6, thus allowing the heat from the gas
~ fires 22 to get under the glass mass 28 and heat
the underside thereof, such operation being es-
sential to the molding of the glass button or disc
2 of the stem 29 (Fig. 5) without cracking thereof.
The heating of the giass collar 15 is continued
until the glass melts down into the mold cavity
16 and just begins to shrink and separate from
the side wall 30 of the mold cavity, at which time
the distribution of the softened glass 28 across
the mold cavity corresponds most nearly to the
final distribution of glass in the finished glass
button 2 of the stem 29, i. e., with the greater por-
tion of the softened glass mass 28 distributed
around the outer regions of the mold cavity 16
and only a small amount of the glass located at
the central region of the mold cavity where the
thin-walled dome section 12 of the glass button
2 is to be formed. When such stage in the heat-
ing of the glass is reached, the spacer member 23
Is withdrawn out of the way and the forming
plunger or force 21 immediately moved into posi-
tion above the mold 17 and lowered and the. cen-
ter forming pin 20 simultaneously raised, to close
the mold for a short instant and press the sof-
tened glass 28 into shape, as shown in Fig. 4.
The forming plunger or force 27 is adapted to
rotate in unison with the mold 17 and is provided
with a mold cavity 31 (Fig. 3) corresponding to
and aligned with the cavity 16 in the mold 11 and
having a central disc-shaped recess 32 which
corresponds to the dome-shaped upper end 21
of the forming pin 20 and cooperates thercwith to
shape the central dome section 12 of the finished
stem 28. The cavity 3 in the plunger 27 is also
provided with wells or recesses 33 at the lower
ends of the conductor-receiving apertures 26,
which serve to shape the glass bosses T around
each of the conductors 3 in the finished stem 29.
Upon completion of the stem-molding opera-
tion, the plunger 27 is raised and the center pin
20 lowered, whereupon the sleeve 18 is raised an

[

against, until the glass softens and fuses to the
end of the glass tube, whereupon a pufl of air is
directed into the open end of the glass tube 10
(as indicated by the arrow in Fig. 5) to blow an
opening 38 through the wall of the dome section
{2. The inner leads § of the stem 29 are then
formed or bent into the desired final shape, an
Insulating bead 8 of glass or other insulating ma-
terial (if such a bead is desirable) fused around
the inner leads § to tie and hold them together in
spaced relation, and an electric energy transla-

~ tion element or filament 8 such as a coiled wire
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additional amount to push the conductors 3 up- -

ward and eject the molded stem 29 from the mold
cavity 18.

The stem 29 thus formed is next provided with
8 glass tubulation or exhaust tube 18 which is
attached to the crown of the dome section 12
within the recess 13 formed thereby. The said
exhaust tube 10 may be attached to the stem
in the manner shown in Fig. 5 by holding an end
of the glass tube 10 against the underside of the
crown of the dome section 12 and heating- the
latter on the upper side thereof opposite the glass
tube, a5 by means of a gas fire 35 directed there-
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5 glass disc 2 of the mount.

of tungsten or other refractory metal connected
across the inner end portions of the inner leads
5, to thereby complete the combination base and
mount assembly {4 as shown in Fig. 6.

The mount assembly {4 thus formed is then
sealed to the open end of the glass envelope 1.
This may be performed in the manner indicated
in Fig. 7 by holding the mount 14 and envelope
| in sealing relation on a mount support pin 37
and rotating them through gas sealing fires 38
directed against the lower end of the envelope to
Tuse the said envelope end to the periphery of the
As shown, the glass
disc 2 of the mount 14 rests on the upper end of
the mount pin 37, and the envelope 1 is held in a
suitable holder (not shown) with its open end
surrounding the glass disc 2 of the mount and
likewise resting on the mount pin 31. The said
mount pin 37 is provided with a plurality (pref-
erably three) of radially extending ridges 39 on
its upper end on which the mount {4 and the en~ -
velope | rest to thus uniformly position the end
of each envelope in eXactly the same sealing re-
lation to the glass sealing disc 2 of each mount.
The mount pin 37 is also provided with g central
upstanding frusto-conical boss 40 which is adapt-
ed to enter the central recess {3 in the glass disc
2 of the mount so as to shield the exhaust tube
10 from the heat of the sealing fires 38. To en-
able the seating of the glass disc 2 of the mount
on the ridges 39 of the mount pin 31, apertures
or passageways 41 and 42 are provided in the
mount pin for respectively accommodating there-
in the projecting exhaust tube 10 and contact
pins 4 of the mount,. ’ i

After the mount {4 has been sealed into the
envelope |, the lamp is then ready for exhaustion
thereof through the exhaust tube {0 and the
tipping off of the latter substantially flush with
the outer side of the glass base or disc 2 to
complete the manufacture of the lamp. For this
pburpose, the exhaust tube (0 is inserted and
gripped in a compression rubber chuck 43 (Fig.
8) with the base end of the lamp pressed against
and slightly deflecting the unsupported end of g
flat spring baffle plate 44 which covers the base
end of the lamp so as to shield it from the gas
tipping-off fires 45. Tr- said baffle plate 44 may
be made of a ¥ inch thick strip of stainless steel
secured at one end to a bracket 46 and provided
with an aperture 47 for the passage therethrough
of the exhaust tube 10. The compression chuck
43 may be of the type such as is customarily
employed in the art for lamp-exhausting pur-
poses, and it connects the exhaust tube 10 in an
air-tight manner to a conduit 48 connected to
& vacuum pump (not shown). When the re-
quired degree of vacuum has been attained within
the lamp envelope { and the gas filling, if any,
introduced thereinto, the tipping off fires 45 are
directed against the exhaust tube 10 at a point
immediately outward of the baffle plate 44 to fuse
and tip off the exhaust tube. As the glass of the
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-exhaust tube begins to soften, thg force of the
deflected spring baffle plate 44 acting against the
base end of the lamp operates to stretch and
attenuate the exhaust tube at the softened region
thereof and thus aids in the tipping off or clos-
ing of the exhaust tube.

What I claim as new and desire to secure by
Letters Patent of the United States is:

1. A sealed hollow article having a relatively
thick glass end wall, and a glass tubulation fused
to the said end wall and communicating with
the interior of the article, said tubulation having
a wall thickness materially less than that of said
end wall and being tipped-off closely adjacent its
junction with the sald end wall, and the region
of the said end wall bordering and extending a
substantial distance away from its junction with
the tubulation being of materially reduced wall
thickness.

2. A sealed hollow article having a relatively
thick glass end wall provided with an indenta-
tion in its outer surface, and a glass tubulation
tused to the said end wall within the indentation
therein and communicating with the interior of
the article, said tubulation having & wall thick-
ness materially less than that of said end wall
and being tipped-off closely adjacent its junc-
tion with the said end wall so as to be substan-
tially confined within the said indentation, and

the region of the said end wall bordering and :

extending a substantial distance away from its
junction with the tubulation being of materially
reduced wall thickness.

3. An electric device comprising a sealed en-
velope having a relatively thick glass end wall
provided with an indentation in its outer sur-
face, an electric energy translation device in said
envelope, lead-in conductors sealed through said
end wall on opposite sides of the indentation
therein and connected to said translation device,
and a glass tubulation fused to the said end
wall within the indentation therein and com-
municating with the interior of the envelope,
said tubulation having & wall thickness mate-
rially less than that of said end wall and being
tipped-off closely adjacent its junction with the
said end wall so as to be substantially confined
within the sald indentation, and the region of
the said end wall bordering and extending g sub-
stantial distance away from its junction with
the tubulation being of materially reduced wall
thickness.

4. An electric device comprising a sealed en-
velope having a relatively thick glass end wall
provided with a dome-shaped indented wall por-
tion, an electric energy translation device in said
envelope, lead-in conductors sealed through said
end wall on opposite sides of the indented wall
portion and connzcrted to said translation de-
vice, and a glass tubulation fused to the said
end wall within the recess formed by the said
indented portion of the end wall and communi-
cating with the interior of the envelope, said
tubulation having a wall thickness materially
less than that of said end wall and being tipped-
off closely adjacent its junction with the said
end wall so as to be substantially confined with-
in the said recess, and the said indented portion
of the end wall being of materially reduced
thickness intermediate the wall thickness of the
tubulation and the remainder of the end wall.

5. In the manufacture of an electric device
comprising a sealed envelope having a relatively
thick glass end wall provided with a glass ex-
haust fube projecting therefrom and having g
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wall thickness materially less than that of said
end wall, the steps of shaping the said end wall
with a circular region of materially reduced wall
thickness and of substantial larger diameter
than sald exhaust tube, fusing an end of sald
exhaust tube to the said circular region of the
end wall and providing an cpening therethrough
communicating with the inferior of the exhaust
tube, and fusing and tipping-off said exhaust
tube closely adjacent its junction with the said
end wall. '

6. In the manufacture of an electric device
comprising a sealed envelope having = relatively
thick glass end wall provided with a glass ex-
haust tube projecting therefrom and having &
wall thickness materially less than that of said
end wall, the steps of shaping the said end wall
with a dome-shaped indented wall portion of
materially reduced wall thickness and of sub-
stantial larger diameter than said exhaust tube,
fusing an end of said exhaust tube to the top of
the dome indentation in said end wall and pro-
viding an opening therethrough communicating
with the interior of the exhaust tube, and fusing
and tipping-off said exhaust tube closely adja-

cent its junction with the said end wall to con-

fine the exhaust tip substantially within the re-
cess formed by the indenited portion of said
end wall.

7. An electric device comprising & sealed en-
velope having a relatively thick glass end well,
an electric energy translation device in said en-
velope, lead-in conductors sealed through said
end wall and connected to sald translation de-
vice, and a glass tubulation fused to the said end
wall and communicating with the interior of said
envelope, said tubulation having & wall thickness
materially less than $hat of said end wall and be-
ing tipped-off closely adjacent its junction with
the said end wall, and the region of the sald end
wall bordering and extending a substantial dis-
tance away from its junction with the tubulation
being graded in thickness from & thickness of the
order of that of the tubulation wall to the ap-

- proximate thickness of the end wall proper.

8. An electric device comprising g sealed en-
velope having a relatively thick glass end wall,
an electric energy translation device in said en-
velope, & glass tubulation fused to the said end
wall and communicating with the interior of the
envelope, and lead-in conductors sealed through
seid end walls on opposite sides of said tubula-
tion, said tubulation having a wall thickness ma-
terially less than that of said end wall and being

. tipped-off closely adjacent its junction with the

6l

said end wall, said end wall being locally thick-
ened at sald lead-in conductors to provide added
support therefor and the region of said end wall
bordering its junction with the tubulation and ex-
tending to said locally thickened end wall portions
being graded in thickness from the approximate
thickness of the end wall at the inward side of
said locally thickened wall portions to g thickness
at the tubulation of the order of that of the tubu-

5 lation wall.

9. An electric device comprising a sealed en-

‘velope having a relatively thick glass end wall

provided with a substantially flat annular exte-
rior base surface and & central indentation, an
electric trenslation device in said envelope, s
glass tubulation fused to said end wall within the
indentation therein and communicating with the
interior of the envelope, and lead-in conductors
sealed through said end walls on opposite sides of

5 said tubulation, said tubulation having s wall
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thickness materially less than that of said end
wall and being tipped-off closely adjacent its REFERENCES CITED
junction with the said end wall, said end wall be- The following references are of record in the
ing formed with inward bosses at said lead-in file of this patent:
conductors to provide added support therefor and s
the region of said end wall bordering its junction ° UNITED STATES PATENTS
with the tubulation being graded in thickness Number Name Date
from the approximate thickness of the end wall 1,413,169 Lawton .__________ Apr. 18, 1922
at the inward side of said bosses to a thickness at 1,983,362 Geigeretal. _________ Dec. 4, 1934
the tubulation of the order of that of the tubula- 10 2,201,694 Ilingworth ._._____ May 21, 1940
tion wall, © 2,235,515 Carpenter __________ Mar, 18, 1941

ALFRED GREINER.




