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This invention relates generally fo the sealing
of vitreous vessels and more particularly to the
tipping-off of the exhaust tubes of elongated
gaseous discharge devices such as fluorescent
lamps.

The present application is a continuation-in-
part of my copending application Serial No.
669,140, filed May 11, 1946, and since abandoned
in view of the filing of this application. It pre-
sents certain improvements in the tipping-off de~
vice described in the afore~-mentioned applica-
tion, particularly with regard to automatic re-
centering of the device, which improvements were
necessitated by the coming into general use of
longer fluorescent lamps than were being manu-
factured a2t the time that application was filed.

In the manufacture of electric lamps, it is
necessary to provide for exhausting and sealing
off the glass envelope. The actual sealing off
comprises heating an exhaust tube extending
from an end of an electric lamp to its melting
point so that it is fused into a tip which seals
the lamp permanenfly. This operation is gen-
erally known as “tipping-off” the lamp. The pur-
pose of the exhaust tube, it will be understood, is
to permit exhausting air from the interior of the
bulb or envelope and also to permit filling with
gas and, in cerfain instances, to permit the in-
troduction of other substances such as mercury.

In the case of elongated tubular discharge de-
vices, such as the common fluorescent lamp, ex-
haust tubes are generally provided at both ends
of the device. This simplifies processing and per-
mits flushing the envelope by injecting gas into
one end and expelling it through the exhaust
tube at the other end. Also, the exhaust tubes
may afford means for holding one of the elements
of the lamp, such as the stem, during its course
of manufacture, in particular for mounting the
filaments on the lead-in wires.

The tipping-off or sealing operation is usually
accomplished by the heat and pressure of a gas
flame directed against a portion of the vitreous
exhaust tube and occurs while the electrical de-
vice from which the exhaust tube extends is re-
tained by other associated apparatus, such as an
exhausting and gas filling machine. These ma-
chines may be of the turret type comprising a
series of heads for holding the lamps while vari-
ous operations are performed upon them. The
turret indexes each head to various work stations
at spaced time intervals during which the spe-
cific manufacturing operations take place. The
tipping-off apparatus may be located adjacent
one of these work stations and must move into
operative engagement with the lamp while it is
still retained in the particular head to which it
was attached when first placed in the turret ma-
chine. In order to realize the full benefits of its
combination with the turret machine, the tip-
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ping-off apparatus must be operated automati-
cally and in proper synchronism with the in-
dexing system.

The principal object of my invention is to pro-
vide automatic tipping-off apparatus for oper-
ation in combination with automatic lamp mak-
ing machinery which periodically carries an elec-
trical device provided with a vitreous exhaust
tube to a work station occupied by the apparatus.

Another object of my invention is to provide
tipping-off apparatus of the afore-mentioned
character which is adapted to move automatically
to the correct operating position relative to elec-
trical devices successively located at a work sta-
tion by means of associated apparatus.

Still another object of my invention is to pro-
vide self-positioning and automatic recentering
tipping-off apparatus adapted to assume the cor-
rect operating position relative to successive elec-
trical devices presented at a work station, the po-
sitions of these devices being only approxi-
mately determined or fixed by means of associ-
ated apparatus.

It will be understood that tipping-off apparatus
is available for taking g definite operating po-
sition relative to @ work station and that no
problem is presented thereby. However, where
the position of that portion of the lamp adjacent
the exhaust tube which is to be tipped-off is sub-
ject to considerable variation, an entirely differ-
ent problem is encountered which requires a dif-
ferent solution. Variations in position of the type
in question here may ocecur because the devices,
such as long tubular fluorescent lamps, are sup-
ported at points remote from the end which the
tipping-off apparatus is required to engage, The
fluorescent lamps may not be perfectly straight
or, again, bowing may occur as a result of un-
equal cooling of different sides of the lamp. It
\x{ill readily be understood that in the case of an
eight-foot lamp, such as a 96-T-12, g very slight
variation in the temperature of one side of the
lamp with respect to the other may cause a bow-

] ing and lateral displacement at one end of as

much as one inch when the lamp is supported
exclusively from the other end. The tipping-off
apparatus in accordance with my invention is
designed to take care of variations in positioning
of this order.

For further objects and advantages and for a
l_oe‘tter understanding of my invention, attention
is now directed to the following description and
accompanying drawing. The features of my in-
v_ention believed to be novel will be more par-
ticularly pointed out in the appended claims.

In the drawings:

Fig. 1 is a pictorial representation, consider-
ably simplified in certain, respects, illustrating the
application of the tipping-off apparatus of my in-
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vention to a turret type sealing and exhausting
machine for long fluorescent lamps.

Fig. 2 is a side elevation of a tipping-off device
embodying my invention and shown in operating
relationship to a fluorescent lamp retained by the
head of an associated exhausting apparatus.
Certain sections of the device have been broken
away in order to illustrate more clearly the con~
struction of the internal parts.

Fig. 3 is a plan view of the tipping-off device
of Fig. 1.

Fig. 4 is a side elevation, likxewise with certain
sections broken away, of another tipping-off de-
vice embodying an improved form of my inven-
tion which is particularly suitable for very long
fluorescent lamps.

Fig. 5 is a plan view of the tipping-off device
of Fig. 4. i . .

Referring to Fig. 1, the rotary turret machine
illustrated therein comprises essentially a circu~
lar platform or wheel | which is supported by,
and pivots with, a shaft 2. At spaced intervals
near the periphery of the platform 1, are located
a, number of combined heads and chucks 3 for re-
ceiving and holding elongated tubular glass en-
velopes such as fluorescent lamps &. Each head
3 comprises a tubular sleeve § which is adapted
to fit over and make hermetic contact with the
upper exhaust tube § of lamp 4. In addition,
head 3 comprises a number of clamping pieces
or jaws T which grip the upper end of the lamp
and hold it.in vertical alignment below the head.
It will be understood that the turret is intermit-
tently rotated or indexed in order to advance each
head thorugh a series of work positions whereat
different operations are performed on the lamp.

The tubular sleeve & is connected to suitable
evacuating apparatus which is not shown in the
drawing. It will be understood that the purpose
of the machine is to permit flushing the air ocut
of the lamps, evacuating them, filling them with
gas, and tipping-off the exhaust tubes while si-
multaneously annealing at suitable temperatures.
A lamp begins its course through the machine at
a position P’ and is inserted in a chuck 3 at that
position by the operator. With this particular
machine, immediately after its insertion info the
chuck at position P’, the lamp enters a semicy-

lindrical annular oven 8; and during the course

of its travel through this oven, the lamp is heated
to a suitable temperature for the processing that
takes place after its emergence at position P.
Also, during the course of its travel through the
oven, the lamp is flushed with a suitable gas for
cleaning out any air, moisture, and other im-
purities which may be occluded within the in-
terior glass walls of the envelope. Upon its
emergence from oven § at position P, it is de-
sired to seal or tip-off the lower exhaust tube of
the lamp. It will be understood that upon emer-
gence at position P, the lamp is at 5 temperature
of several hundred degrees centigrade and is like-
1y to be slightly bowed. Since the lamp is sup-
ported exclusively from its upper end, even a very
slight bowing will cause a considerable displace-
ment at its lower end. Moreover, the lamp is
emerging from a hot oven into room air at a rela-
tively cold ambient atmosphere, and the unavoid-
able sudden chilling of one side causes a bowing
in the direction of chilling. Although the total
average amount of this bowing is unimportant,
the actual amount varies between successive
lamps; and, in practice, it has been found that
with an eight-foot fluorescent lamp of the type
commonly known as the 96-T-12, a variation in
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4
displacement at the lower end of as much as one
inch occurs during manufacturing.

The tipping-off apparatus must, accordingly,
be designed to move vertically upwards ag each
succeeding lamp reaches the operating station in
question. Since the lateral position of the bottom
ends of the lamps varies, the tipping-off appa-
ratus must also be designed to have the necessary
freedom of motion in a plane normal to the axis
of the lamp. The fiexibility of the system must
be such that it be capable of surrounding the
lower exhaust tube with the requisite tipping-
off flame without exerting any undue side thrust
and without bending the lamp in its softened
state. Since the lamps are very long and slender
and quite pliable at the temperature at which
they emerge from oven 8, it will be understood
that the tipping-off apparatus must be free to
move transversely in a horizontal plane with a
pressure exerted thereon by the end of the lamp
not in excess of a few ounces.

The very stringent requirements cutlined above
are met by a construction of a tipping-off appa-
ratus embodying my invention and illustrated in
Fig, 2. Referring now to Fig. 2, there is shown
the fluorescent lamp 4 which is connected to a
head 8 of the exhausting apparatus. It will be
understood that the upper clamping jaws T have
not been shown in this figure and that a very sub~
stantial midportion of the lamp has been broken
away. The lamp is shown in the position which
it would occupy at the lower tipping-off station
corresponding to P in Fig. 1. The actual head 3
connected to the lamp may correspond to that
shown in the exhausting apparatus disclosed in
U. S. Patent 2,247,513 to A. J. Marshaus. When
the head 3 and the lamp 4 first enter this par-
ticular work station, the tipping-off device lies in
a downwardly retracted position below the path
of movement of the lamp and out of operative re-
lationship therewith.

The tipping-off device comprises a pair of gas
burners {{ and {2 which are mounted on a head
{8 and which have upwardly and inwardly in-
clined jets for directing the flames to a common
central point. A funnel-shaped guide 4 is af-
fixed to head I3 by means of a bracket i15 and
comprises a number of outwardly flared fingers
{14’ which are adapted to engage and locate the
lower end of lamp 4. Head 13 is mounted on a
post 16 attached to a disc {1, the whole constitut-
ing the upper supporting means for the burners.
The upper supporting means is provided with a
limited freedom of movement in a horizontal
plane by the arrangement whereby disc {1 floats
on g ring of ball bearings 18 located within a
housing {9. This housing is attached to the upper
end of a rod 20 which may move vertically up-
wards and downwards and constitutes part of
the lower supporting means for the burner. The
relatively movable upper and lower portions of
the supporting means for the device, that is, disc
{7 on which the upper parts are mounted and
housing 19 which is affixed to the lower portion,
are characterized by superposed surfaces perpen-
dicular to the vertical direction of movement of
rod 28. These superposed surfaces are constituted
by the lower surface {71’ of disc IT and the upper
plane surface {9’ of housing (2. The ball bear-
ings interposed between these two surfaces are
maintained in spaced relationship about an an-
nular area of disc {7. A ring-shaped cover plate
21 is attached over the housing {9 and serves to
keep disc {1 and the burner supported thereon
in spaced relationship with respect to the hous-
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ing and prevent any tipping of these elements
by a side thrust.

Rod 28 is adapted to slide within a bracket 22
which extends from the frame of the turret ma-
chine and serves as a means for holding the en-
tire tipping-off device at the correct position with
respect to the work station. The vertical motion
is transmitted to rod 20 and by means of a link-
age comprising a spring 23 contained within the
hollowed out lower extremity of rod 20 and com-
pressed by a piston 24. Piston 24, in turn, is
driven by means of a lever 25 which is linked
thereto by a pin 28 fitting in a suitable slot within
the lower end of the piston. Lever 25 is pivoted
on a shaft 25’ and is normally biased by means
of a spring 21 which extends to a stationary part
of the frame for the machine. Lever 25 has a
roller 28 at its opposite extremity which roller
is adapted to follow the contour of a cam 29 so
as to be actuated thereby. Since the operation of
the tipping-off device must be synchronized with
the indexing movements of the lamps in the
turret machine to and from the spaced work sta-
tions, the cam 29 is preferably actuated by the
driving means for the turret machine.

The upper floating section of the tipping-off
device is provided with sufficient freedom of
movement in a horizontal plane to permit ad-
justment for any ordinary variation in the posi-
tioning of the lower extremities of the lamps 4
which may be encountered during the course of
manhufacturing operations.

After a lamyp has been indexed into the station
corresponding to the tipping-off operation, the
cycle is initiated by an upward movement of pis-
ton 24 which results in an upward movement of
the floating portion comprising the burners and
the guide 14, The upper extremities of the guide
fingers (4’ are spread out enough that no matter
where the lower extremity of the lamp happens
to be positioned with respect to the work station,
it will strike the inwardly sloping surface of one
of the fingers. Immediately thereupon, the upper
floating portion of the tipping-off device will

shift sideways by movement of the disc 17 over:

the upper surface 1%’ of the housing {9. The
lateral movement will continue while the tipping-
off device is moving upwardly until finally the
lower end of the lamp is seated squarely within
the flared guide (4.

The preceding operations permit the exhaust
tube 38, extending beyond the lower end of the
lamp 4, to pass through a central aperture 3i
in the lower shield portion 32 of the guide (4.
Finally, at the limit of the vertical upward move-
ment of the device, the shield portion 32 of the
guide 14 abuts directly against the lower end of
lamp 4 as shown in the drawing, and the burners
{1 and {2 are then properly positioned to direct
their flame to melt and seal the lower extremity
of the exhaust tube 88. The motion of the oper-
ating lever 25 and piston 24 is actually greater
than what is normally required to assure posi-
tive seating of the lamp in guide (4, and the
excess motion is absorbed by the compression of
spring Z3 located between the lower end of rod
20 and the upper end of piston 22. This is in
order to permit positive seating of the various
lamps in spite of dimensional tolerances and
variations. In between the times when the tip-
ping-off device is bearing against the lower end
of a lamp, the expansion of spring 23 is limited by
means of a pin 34 which is carried by piston 24
and rides in a longitudinal slot 35 in the lower
portion of rod 28.

10

20

25

35

40

45

50

56

60

65

70

(]

6

The melting of the glass and the sealing of the
exhaust tube is brought about by the action of
the relatively hard flames from the burners it
and 12 and consists, in this particular instance
where a short exhaust tube is presented, in fus-
ing and working the end into a permanently
sealed tip. Should the exhaust tube 30 be of
excessive length, the portion below the seal can
be caused to separate and fall from the portion
remaining attached to the lamp. In the present
instance the lower exhaust tube which the tip-
ping-off device described herein is designed to
seal, is not connected to any exhausting appara-
tus. Its function is different from that of the
exhaust tube extending from the upper end of
lamp 4 and connected to one of the heads 8 of
the turret machine. The lower exhaust tubes
served their purpose during the flushing opera-
tion of the lamp and are of no further use dur-
ing succeeding manufacturing operation.

Following the tipping-off or sealing-off of the
exhaust tube 30, the tipping-off device is lowered
away from engagement with the end of lamp 4
by means of suitable movement of cam 29.. This
permits rotation of the turret machine and the
indexing thereof o the succeeding station while
another lamp is brought into the work station
P associated with the tipping-off of the lower
exhaust tube. It will be understood that the
lowering of the device is performed by the re-
verse movement of the operating lever 25 and
completes one cycle of operation. Succeeding
cycles of operation follow the same course as
that just described.

Since it is desirable that the device be kept
from turning in order to prevent the fexible
tubes {1’ and 12’ supplying gas to the burners
it and 12, respectively, from engaging extran-
eous apparatus and interfering with the operat-
lion of the device, means are provided for so
doing. These means comprise a pin 31 extend-
ing from housing {9, which pin 37 is located in
g,zvertical slot in an arm 88 attached to bracket

In the embodiment of my invention illustrated
in Figs. 4 and 5, certain improvements have been
incorporated which have been specifically de-
signed for the manufacturing operation of tip-
ping-off the lower exhaust tube in an eight-foot
tubular fluorescent lamp of the type commonly
known as the 96-T-12 and 96-T-8. Tt might be
mentioned that these designations signify tu-
bular florescent lamps 98 inches in nominal
length and 12/8 and 8/8 inches in diameter,
that is 114 and 1 inches in diameter, respectively.

In connection with the tipping-off device of
Fig. 2, it will be realized that, after a particular
lamp has been sealed off, the device remains in
whatever position of lateral displacement it oc-
cgpied when it was lowered away from the pre-
vious lamp upon which it operated. Under cer-
tain circumstances, this may lead to difficulties.
'Ijhus, if a preceding lamp had an extreme devia-
tion to the right whereas the succeeding lamp
has an extreme deviation to the left, the amount
of travel or lateral displacement required of the
guides and burners is doubled. With very long
}amps, in connection with which the variations
in deviation of the lower ends are apt to be con-
siderable, it becomes very desirable to provide
some means for automatically recentering the
disc 171 and the burners with respect to the
housing 8. )

) Rc_eferring to Fig, 4, wherein there is shown a
tipping-off device of generally similar construc-
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tion to that of Fig. 2, the automatic recentering
feature is provided by means of a light helical
spring 40 which is secured at oxne end by means
of a pin 4t to the lower extiemity of a rod 120
and which is connected at ‘its upper end by
meéans of a flexible wire:42 to a pin 43 fixed to
the movable disec ({7. Wire 42 passes through
a.guide bushing 5@ located within rod 128, so
that the portion of the wire between the bush-
ing and pin 43 is bent out of the vertical when-
ever movable disc 17 moves out of its central
position.  The spring 40 is adjusted to exert at
all times & slisht tension on the wire 42 as a
result - ¢f which disc 11T is automatically re-
turned to a central position within the housing
119 whenever the device is lowered away out of
engagement with a lamp.

In this improved embodiment of the inven-
tion, the fingers {14’ of the guide 114 are pro-
vided with heating medns for raising their tem-
perature to a point approximately equal to that
of the lower end of the lamp when it emeérges
from the oven 8. The fingers are V-shaped in
cross section and open to the rear, that is, 6n
the side facing radially outwards. The heating
means comprise small jets or nozzles 84 located
below the guide fingers 114’ and conriécted to a
gas supply ring 45. Ring 45 is supplied with. gas
through an inlet tube 46 which is normally con-
nected to a supply by means of flexible rubber
tubing. The bottom plate or seat 32 of the guide
114 is shaped somewhat like an inverted funnel
in order to guide the flame from the burners
{tf and (12 onto the lower tip of the exhaust
tube- 39.

Since the burners and guides mounted on disc
(17 in the present embodiment have a greater
range of lateral displacement, it has been found
desirable to provide a double ring of ball béar-
ings in order to okviate any tendency toward tip-
ping. Accordingly, twoc rows of balls {8 and
f18" are provided in a2 single retaining ring.
Thus, one ring is at all times fully beneath the
disc {17 so that it is impossible for the burner
assembly mounted thereon to tip over, and it al-
ways bears evenly on the balls. A slightly dif-
ferent drrangement is utilized herein for limiting
the lateral displacement of disc {17 with respect
to housinig 118. This arrangenient consists of a

vertical pin 47 attached to a mcunting plate 48

secured to the dise (17, arnd a loedting ring 49
which is formed in a lateral projection of the
cover plate {21 of housing {18, The pin and lo-
cating ring combination prevents the edge of the
dise 111 striking the housing 118 and possibly
damaging one or the other. Rod {23 which sup-
ports the housing, is received in a sleeve {22 and
resilienfly supported therein by a spring 123.
The tipping-off device is raised against the lowér
end of the lamp through an upward displacenrent
of sleeve [22. The excess movement, after en-
gagenient of the lamp, is taken up by compression
of spring 123, in generally similar fashion as with
spring 23 in the embodiment of Fig. 2.

While certain specific embediments have been
shown and described, it will of course be under-
stood that various modifications may ke made
without departing frecm the invention. -The in-
vention is-essentially characterized by the pro-
vision of the tipping-off burners and locating
guides for receiving the lower extremity of the
lamp on a disc or plate which has lateral or trans~
verse freedom of movement with resnect to the
vertical displacement of the assembly towards
the end of a lamp. -Altheugh the embodiments
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herein have been desctibed with all the refineé-
ments which have been found desirable for the
very- delicate operations contemplated in the use
of the maehine, such as ball bearing motintings,
these refinements need net all be observed where
work of a ‘grosser type is satisfactory. Likewise,
in the arrangement for providing the vertical
upward movement to the -asssmbly, the refine-
ments for taking care of dimiensional variations
in the length of the lamps sre not esséntial and
may likewise be dispensed with. The appended
claims are, -therefore, intended to cover any such
modifications coming within the true spirit dnd
scope of the invention.

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

1. A gelf-positioning tipping-off device, com-
prising a heater, support means for said heater
comprising an upper section  terminating at its
iower end in a horizontsl disc and a lower section
comprising g vertically reciptocable rod under
said upper section and ferminatinig at its upper
end in o horizontal surface for supporting said
dise, and means holding said disc in fixed vertical
position relative to said surface but permitting
limited fidating motion of the disc laterally, and
guide means attached to said upper section of
the support means and adapted to engage with
an article to be heated to accurately position the
heater with respect to said article.

2. In apparatus for processing an elongated
electric lamp or similar deviee having an exhaust
tube projecting from each end thereof, the com-
Iination of an éxhaust heéad mounted for inter-
mittent ‘movement to a series of work stations
and adapted to support a lamp in a suspended
vertical position by gripping it adjacent its upper
end, and a tipping-off-device located at one of
said -work stations in vertical alignment with the
exhaust head at said station and below the lamp
held thereby, said tipping-ofi device comprising
heating means for fusing the lower exhaust tube
of said lamp, support means for said heating
means, means for vertically reciprocating said
support means to carry the heating imeans there-
on toward and alternately away from the lower
end of the said lamp, means mounting said heat-
ing means on said support means for limited hori-
zontal floating motion, and-guide means moeunted
on said support means inn fixed relationship with
said heating means and adapted to-engage the
lower -end of said-lamyp- and shift said heating
means horizontally into-accurate relationship to
said lower exhaust tube.

3. In apparatus for processing an elongated
electric lamp or similar-device having a vitreous
exhaust tube projecting -from each end thereof,
the combination of an exhaust head mounted for
intermittent movement to a series of work sta-
tions and adapted to support a lamp-in a sus-
pended vertical position by gripping it -adjacent
its upper end, and a tipping-off device located at
one of said work staticns in vertical alignment
with the exhaust head at said station and below
the lamp held thereby, said tipping-off - device
comprising heating means for fusing the lower
exhaust tube of said lamp, support means for
said heating means, means for vertically recipro-
cating said subport means to carry the heating
means thereon toward and alterngtely away from
the lower end of the said lamp, means mounting
said heating means on said support means for
limited horizontal ficating motion, and funnel-
like guide means mounted on said support mesns
in fixed relationship with said heating means and
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adapted to engage the lower end of said lamp and
shift said heating means horizontally into ac-
curate relationship to said lower exhaust tube.

4, A self-positioning tipping-off device for fus-
ing and sealing the ends of vitreous tubes project-
ing downwardly from elongated envelopes pe-
riodically presented at a work station, with in-
dividual variations in the positioning of succeed-
ing envelopes, comprising lower supporting means
defining a horizontal surface and adapted to move
vertically upwards towards the lower end of said
envelope, upper support means slidably mounted
on said lower support means and adapted to move
freely on said surface in a direction transverse to
said vertical movement, a guide attached to said
upper support means and adapted to engage the
Jower end of said envelope in order to cause said
upper support means to be displaced transversely
with respect to said lower support means into
position for engaging said lower end, and burners
attached to said upper support means for sealing
off said vitreous tube.

5. A self-positioning tipping-off device for fus-
ing and sealing the ends of vitreous tubes pro~
jecting downwardly from glass envelopes periodi-
cally presented at a work station with lateral
variations in the positioning of succeeding en-
velopes, comprising lower support means adapted
to move vertically upwards towards the lower ex-
tremity of said envelope, upper support means
mounted with horizontal freedom of movement
on said lower support means, each of said sup-
port means defining a plane surface, one super-
posed upon the other, and adapted to slide, one
with respect to the other, burners attached to said
support means for sealing off said vitreous tube,
and a guide mounted on said upper support
means for engaging said lower extremity and for
causing said upper support means to be displaced
transversely to the extent necessary for center-
ing said burners about said exhaust tube.

6. A self-positioning tipping-off device for fus-
ing and sealing the ends of vitreous tubes project-
ing downwardly from glass envelopes periodically
presented at a work station with lateral variations
in the positioning of succeeding envelopes, com-
prising lower support means adapted to move
vertically upwards towards the lower extremity
of said envelope, upper support means mounted
with horizontal freedom of movement on said
lower support means, each of said support means
defining a horizontal plane surface, one super=
posed upon the other, ball bearings located be-
tween said surfaces for reducing the friction of
sliding, burners attached to said upper support
means for sealing off said vitreous tube, and a
guide mounted on said upper support means for
engaging said lower extremity and for causing
said upper support means to be displaced trans-
versely to the extent necessary for centering said
burners about said exhaust tube. i

7. A self-positioning tipping-off device for fus~
ing and sealing the ends of vitreous tubes project-
ing downwardly from glass envelopes periodically
presented at a work station with lateral variations
in the positioning of succeeding envelopes, com-
prising lower support means adapted to move
vertically upwards towards the lower extremity of

.said envelope, upper support means mounted with
horizontal freedom of movement on said lower
support means, each of said support means defin=-
ing a horizontal plane surface, one superposed
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upon the other, ball bearings located between said
surfaces for reducing the friction of sliding,
burners attached to said upper support means
for sealing off said vitreous tube, and a guide com=~
prising flared fingers mounted on said upper sup-
port means for engaging said lower extremity and
causing a side thrust to be exerted for shifting
said upper support means horizontally to the ex-
tent necessary for centering said burners about
said exhaust tube.

8. A self-positioning and automatically recen-
tering tipping-off device for fusing and sealing the
ends of vitreous tubes projecting downwardly
from glass envelopes periodically presented at a
work station, succeeding ones of said envelopes
having variations in their positioning with respect
to said station, comprising lower support means
arranged for vertical movement towards the
lower extremity of said envelope, upper support
means slidably mounted with respect to said lower
support means in a manner to provide horizontal
freedom of movement, a guide attached to said
upper support means for engaging the lower ex-
tremity of said envelope and causing said upper
support means to shift transversely during the
continued upward movement of said lower sup-
port means, said shifting being in a direction for
causing said lower extremity to seat squarely in
said guide, burners mounted on said upper sup-
port means and located for fusing and sealing-off
sald vitreous tube upon seating of said envelope
within said guide, and a tension spring connected
between central points in said upper and lower
support means for automatically recentering said
upper support means upon disengagement of said
guide from said lower extremity.

9. A self-positioning and automatically recen-
tering tipping-off device for fusing and sealing
the ends of vitreous tubes projecting downwardly
from glass envelopes periodically presented at a
work station with lateral variations in the posi-
tioning of succeeding envelopes, comprising lower
support means adapted to move vertically up-
wards towards the lower extremity of said en-
velope, upper support means mounted with limited
horizontal freedom of movement on said lower
support means, each of said support means defin-
ing a horizontal plane surface, one superposed
upon the others, ball bearings located between
said surfaces for reducing sliding friction, burners
attached to said upper support means for sealing
off said exhaust tube, a guide mounted on said
upper support means for engaging said lower ex-
tremity and for causing said upper support means
to be displaced transversely in order to center said
burners about said exhaust tube, and a tension
spring connected between a central point in said
upper support means and a central point below
said surfaces in said lower support means for
automatically recentering said upper support
means upon disengagement of said guide from
said extremity.
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