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1 Claim.

1

This invention relates to sealing in machines
for miniature incandescent lamp bulbs and par-
ticularly bulbs of the butt seal type.

In sealing in mounts of this character the

bond between the mount and the glass butt seal -

is sometimes imperfect and alsc the mount is -

often off-center with respect to the bulb.

One " object of the invention is a sealing in-

machine for mounts of this character whereby
a more perfect and satisfactory bond is obtained
between the mount and the seal.

A further object of the invention is a sealing
in machine for mounts of this character whereby
the mounts are uniformly centered or positioned
with respect to the bulbs.

A further object of the invention is a mnovel
and improved machine for sealing in mounts in
bulbs of the butt seal type which is character-
ized by its simplicity in construction and opera-
tion and by the efficiency and effectiveness with
which the mounts are sealed, positioned in the
bulbs and the lead wires bonded to the seals.

Further objects of the invention will herein-

- after appear.

For a better understanding of the mventlon
reference may be had to the accompanying draw-
ings forming a part of this applicatioen, wherein—

Fig. 1is a diagram in plan indicating the sta-
tions of a sealing in machine embodying the
invention; :

Fig. 2 is an elevational view of a part of the
machine;

Figs. 3 and 4 are views corresponding to Fig. 2
showing different stages in thp operatlon of the
machine;

Fig. 5 is an exploded view of a bulb, a mount
and a tube which are sealed together in the
machine;

Fig. 6 is a view of a bulb with the mount sealed
therein, and the contraction formed as explained
subsequently; )

Fig. 7 is an elevational view of a modified
part of the mechanism;

Fig. 8 is a diagrammatic view of another part
of the mechanism cooperating with:that shown
in ¥Fig. 7;

Fig. 9 is an elevational view of the drive and
clutch control for the embodiment of Figs., 7
and 8;

Fig. 10 is a plan view with certain parts in

section showing the drive;

Fig. 11 is an enlarged sectional v1ew along the
line i {—11 of Fig. 7.

The invention relates to the sealing in of a
mount { into a bulb 2 by effecting a butt seal
hetween the end of a glass tube 3 and the neck
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2’ of the bulb 2. These three elements are shown
in Fig. 5. The complete butt sealed bulb is illus-
trated in Fig. 6. 'The mount [ comprises a pair
of lead-in wires 4, a glass bead 5 and a filament
6. The lead wires 4 are sealed into the bead §
and slightly .diverge from each other up to the
hook parts 4’. The mount [ is assembled upon -
the bulb 2 with its filament § and bead § within
the bulb and with the leads 4 having their hooks
4’ resting upon the periphery of the neck 2’ of
the bulb. In that position the tube 3 is brought
into abutting relation with the end of the neck
2’ of the bulb and the seal is effected. -

The machine embodying the invention com-
prises a conventional indexing turn-table or tur-
ret diagrammatically shown at 10, the indexing
and operating means being omitted for conven-
ience in illustration. This turret is provided with
a plurality of bulb and mount holders or heads
{1, there being in the particular embodiment
shown 16 of these holders. Each bulb holder
comprises a spherical socket or recess 12 for the
reception of the similarly shaped bulb 2 and a
pair of .diametrically opposite upwardly extend-
ing arms {3 with grooves or recesses 13" imr their
free ends for receiving the lead-in wires 4, these
grooves being inclined downwardly and outward-
ly as indicated at 13" to conform generally to
the angular relation of the projecting ends of
the lead-in wires 4. For each bulb holder there
is provided a member {4 for holding a glass tube
3 in alinement with the neck 2’ of the bulb.
This holder 14 may be of any conventional form
and is diagrammatically illustrated. It is car-
ried by a bracket member {5 which is mounted
at its Tower end upon the rotatable disc part 16
fastened to a hollow shaft 1TA suitably journaled
in the turn-table. Each bulb holder (1 is mount-
ed on a vertical shaft 17 projecting down through
the part {6 and shaft i{7A whereby the holder
it may be lowered slightly with respect to the
tubke holder 14 for a purpose hereinafter set forth,
the shait {7TA being provided with a slot {8 and
the shaft i7 with a pin (9 for permitting rela-~
tive longitudinal movements. The bulb holder
anhd the tube holder are rotated in unison about.
a vertical axis extending through the center of
the rod {7 but for convenience in illustration

this operating means is omitted from Fig. 2. As = .

the driving connection between the shaft 17 and
the part 46 is a positive one, the rod 2§ that is
adapted  to -engage the filament mount as will
be. described must also be rotated.

In Fig. 1 I have indicated the sixteen stations
at which each holder is stopped between indexing.
operations of the turret or turn-table.. At sta-
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tion 1 the bulbs 2 and the mounts § are assem-
bled and positioned either manually or auto-
matically upon the holder {i. At station 2 the
glass tube 3 may be fed either manually or by
machine and at station 3 the tube 3 and the
bulb 2 are accurately alined, with the lower end
of the tube 3 resting over the hooks 4’ of the
lead-in wires and with the hooks resting upon
the rim of the above neck 2’. At stations 4,
5 and 6 the lower end of the tube 3 and the
upper end of the neck 2’ of the bulb are pre-
heated by suitable fires to soften the glass at
the seal, and at station 7 the actual butt seal-
ing of the tube 2 to the neck 2’ of the bulb takes
place.

The mount | may be off-center with respect to
the bulb 2 at this station 7 as indicated in Figs.
2 and 3 and at station 8 there is provided a spe-
cial means for both straightening and centering
the filament of the mount and working the soft
glass at the seal to effect a more periect bond.
This is effected by inserting a wedge shaped pin
down through the tube 3 to engage and slightly
move the mount. This pin is indicated by the
numeral 20 which has a wedge shaped end 2!
whose width is narrower than the distance be-
tween the lead wires at the top of the bead.
This glass working and centfering pin 29 is
mounted on a bracket 22 which in turn is fas-

tened to the upper end of a reciprocable rod 23,

the latter being guided in any suitable manner
for up and down movements, as for example by
means of a guide bearing 24 fixed to a fixed part
of the machine. After each of the holders moves
to station 8 the reciprocating rod 23 is caused
to lower the wedge pin 20, 21 to perform its glass
working and filament centering functions. In
the particular embodiment shown, the rod 23
and the wedge pin 26 are lowered by gravity
and are held in the uppermost position during
the indexing operation by means of a lever 25
pivoted at 26 to a fixed part of the machine with
the free end thereof engaging a roller 23’ car-
ried by the lower end of the push rod 23. This
lever 25 in turn is operated by .a cam 27 which
engages a roller 25’ carried by the lever 25. This
cam 27 is operated synchronously with the ma-
chine to lower the wedge pin 29 and to lift the
same to the uppermost position while the holder
is stationary at station 8. During the short
period that the machine is indexing, as indicated
above, the wedge pin 20 is held in a position to
clear the incoming and outgoing tubes 3.

The cam 27 may be of any suitable conforma-
tion for accomplishing the purpose. A cam ap-
proaching the outline shown has been used. It
comprises a combination of merging ecurved
surfaces. The part ¢ of the cam is on one ra-
dius and the part b is on a larger radius than
that of the part a. The parts ¢ and b are con-
nected on both sides with merging curved sur-
faces of the general character indicated.

In the embodiment shown in ¥ig. 2 the head
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{{ is rotating at the station 8 and accordingly -

it is desirable to have the wedge 2§, 21 rotaie
at the same speed and in unison therewith at
that station since the drive to plate 16 can not
be interrupted. For this purpcse the rotating
wedge 20, 21 is held in a round shait holder 22C
(as for exampie by a sebt screw not shown).
This round shaft holder rotates in a bushing or
bearing located in a boss 22A which is carried
by the bracket 22. Attached to the shaft holder
22C is a driving pin 2B which is fastened to
and carried by an arm 28A, the latter being fas-

65

70

75

4
tened directly to the part 22C. When the push
rod 28 is lowered at the station 8 the driving
pin 288 is engaged by the tubulation holder 14
to rotate the wedge 28, 21.

VWhen the sealing machine is indexing, the
roller 25’ is in contact with the cam 27 at the
vart b thereby elevating the wedge 20 and the
arm 28B above the tubulation and holder {4.
When the roller is in contact with the cam out-
line part ¢ the lower end of the engaging arm
20B is permitted tc drop below the level of the
holder i4 so as to enable the latter to rotate
the wedge. During the time of travel of the
roller 25’ along the parts ¢ and ¢ of the cam
2T the rotating holder {4 engages the driving
arm 28B to rotate the wedge 20, 21 in unison
therewith. This permits a definite orientation
of the sides 2{’ of the wedge 20 and the mount
lead wires 4, the orientation being such as indi-
cated in Pig. 2 that the wedge end 2l enters
the bulb neck 2’ with the sides 24’ of the wedge
disposed toward the wires 4. In the vicinity
of the point ¢ of the cam 27 the wedge 20 is
lowered sufficiently to go between the lead wires
to the proper or desired depth and to perform
the straightening .and glass-working function.

In the embodiment of Figs. 7, 8 and 9, which
is the present preferred embodiment, the rota-
tion of the head ! is arrested at the mount
alining station 8§ so that at this station neither
the head {f nor the wedge 2§, 21 is rotating.
This is accomplished by the interposition of a re-
leasable clutch between the part 18 and the driv-
ing means therefor. The machine in both modi-
fications is provided with a conventional drive
for the spindie i§, {7A comprising a clutch drive
that engages a free running gear to the main
drive or bull gear for rotation of the sealing-in
heads if. At station 8 a conventional clutch
disengaging device is utilized for arresting the
rotation of the head il and the latter is locked in
a certain prearranged angle during the stay at
this station. 'This elimminates the need for the
rotation of the wedge 28, 2{ and the need for
a bearing 22A and the driving arms 20A and
28R. Referring to Fig. 7 the wedge 20, 21 is
now locked or fastened at its upper end in any
suitable manner (as by the set screw 22’) fto
the bracket arm 22 in the same desired relative
position as the locked sealing-in head so it can
properly enter the ftube 3 and straighten the
mount { and perform its glass-working function.

Figs. 8 and 9 illustrate somewhat diagrammati~
cally the clutch drive which is provided for each
of the heads, and the clutch disengaging and
head orienting means at the station 8. A gear
wheel 38 is driven continuocusly at a uniform
speed by a bull gear (omitted from the drawings
for convenience in illustration). This gear
wheel rotates freely on the shaft {TA. It is pro-
vided on one side thereof with a clutch or coupler
part 31 having a coupling notch 32 on one side
and in the periphery therecf with which a driven
clutch member rigidly fastened to the shaft {TA
is adapted to engage to rotate the shaft {7A in
unison with the gear 38. This clutch member is
indicated generally by the numeral 33. It com-
prises a main body which is fastened to and ad-
justed upon the shaft {7A by means of set screws
34. The main body of the clutch member carries
a clutch arm or lever 35 which is pivotally fas-
tened to the main body for pivotal movements in
a plane at right angles to the shaft 114, the pivot
pin fastening being indicated at 236. The two

arms of this lever 35 on opposite sides of the
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pivotal axis 36 are disposed substantially at right
angles with one arm turning inwardly toward the
shaft 1TA from the axis-36 and this latter arm of
the lever carries an ear or clutch tooth 37 which
in one position of the lever 35 engages the notch
32 on the gear 30 and in another position is dis-
engaged therefrom. A spring 38 biases this arm
of the lever 35 in an inward direction to cause the
coupling tooth 37 to enter the path of the cou-
pling notch 32. This spring may be fastened in
any suitable manner, as for example by being
fastened at one end to a pin 39 carried by the
main body of the clutch and at its other end to a
pin 40 fastened to the lever 35. The free end of
the lever 35 carries a roller 3%’ at its outer end
and means are provided at station 8 for engaging
this roller and operating the lever 35 against the
tension of the spring 38 to disengage the clutch.
This means at station 8 comprises a fixed frame
member 41 which may be mounted on the sta-
tionary part of the frame of the machine in any
suitable manner. It carries a means for engag-
ing the free end of the lever 35 to disengage the
clutch and in the particular embodiment shown a
throw-out plunger 42 has its projecting end dis-
posed in the path of the roller 35’ for engaging
the latter and disengaging the clutch. This
throw-out plunger is biased by a spring 43 dis-

" posed in a recess in the frame member 41 where-
by the plunger is yieldingly held in the path of
the free end of the lever 35. When a head is in-
dexed to the station 8 the rotation of the mem-
ber 33 with its clutching lever 35 is arrested by
the free end of the lever 35 engaging the throw-
out plunger 42 and the rotation of the head is
stopped in the position shown in Fig. 8. To pre-
vent accidental backward rotation of the clutch
and the shaft 1TA when ifs rotation is suddenly
arrested by the throw-out plunger 42 a safety
pawl 45 is provided which is pivotally mounted at
46 to a bracket arm 47 fastened to the frame
member 41. The free end of this pawl 45 is urged
to a position where it is in the path of the roller
35’ by a spring 48 having one end fastened to the
pawl 45 and the other end disposed in a recess 49
formed in the frame member 4{. The arrow 5l
indicates clockwise rotation of the shaft (7A.
The roller 35’ engages the paw! 45 and presses
the same inwardly against the tension of the
spring 48 and when the roller 35’ passes the pawl
45 and engages the throw-out plunger 42 to ar-
rest the rotation, the end 45’ of the pawl 45 is in
a position to engage the roller 35’ on its back side
so as to prevent backward rotation of the shaft
I1TA. The head 11 is thereby arrested in its rota-
tion and held in position wherein it is properly
oriented with respect to the wedge 20, 2i. The
pawl 45 while preventing backward rotation of
the clutch and the shaft 1TA when the latter is
disengaged from the driving gear 30 does not
interfere with the indexing of the head to the next
station. The arrow 50 indicates the direction of
indexing movement of the head, and the arrow 51
indicates the direction of rotation of the head
when the clutch is engaged. The full line position
of the clutch lever 35 in Fig. 8 shows it at the
moment of disengagement from the notch 382 of
the gear 30, 3i, and the dotted position when the
clutch is engaged. -

The soft glass at the seal is worked so as to
make a better bond between the lead-in wires
4, & and the glass. This is effected by the slight
movement of the lead wires or the hooks 4’ by

- means of the end 21 of the wedge pin. For ex-
ample, in one type of miniature bulb the pin
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engages the bead 5 of the mount and moves it
downwardly approximately .010 inch. The locus
of the pin is along the vertical axis of the bulb
and this operation results in centering the fila-
ment & in the bulb and in moving the lead wires
through the soft glass in the butt seal. The
soft glass is thus simultaneously worked to im-
prove the bond between the leading-in wires and
the glass. In the particular embodiment of the
invention the width of the wedge 21 is from .003
to .006 inch narrower than the distance be-
tween the lead wires at the top of the bead 5.

With the soft glass thus worked and the fila-
ment & of the mount centered with respect to
the bulb at station 8, at the next indexing
operation the holder goes to station 9 and then
successively to station 10, station 11 and station
12, At these stations are disposed contraction-
forming fires for heating the tube 3 over a small
area above the buli seal and forming a contrac-
tion 3’ in the tube for sealing-off purposes. At
one or more stations, as for example at stations
10, 11 and 12, the holder i is lowered slightly
with respect to the tube holder i4 to assist in
forming the contraction 3’. This is conventional
equipment and is omitted from the drawing for
convenience. At stations 13 and 14 the butt seal
is gradually cooled. Stations 15 and 16 are un-
loading stations. The finished bulb assembly is
indicated in Fig. 6.

By means of the apparatus described rejects
due to improper positioning of the mounts and
poor bonds or seals are very substantially re-
duced, and bulbs are obtained which are charac~
terized by the precision positioning of the fila-
ments, by the production of bulbs of uniform
quality and by a minimum of failures in use.

Iclaim:

In the manufacture of an incandescent lamp
wherein an exhaust tube is welded to the neck
of a bulb with a mount positioned in the bulb
and the filament leading-in wires of the mount
pass through the weld and then converge for-
wardly into the bulb to support the filament
therein, means for holding the bulb, means for
holding the exhaust tube in alinement with the

bulb neck, means for alining the leading-in wires -

and the filament carried thereby relative to the
buib, comprising a pin movable through the ex-
haust tube and into the bulb, a wedge-shaped
end portion on said pin with the included angle
of the wedge substantially equal to the included
angle between the converging part of the lead-
ing-in wires, and means for moving the pin
through the exhaust tube with said end portion
forcibly contacting said convergent part of the
leading-in wires and thereby aline the filament

. with respect to the bulb.
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