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1 :
This invention relates to ovens and, more par-
ticularly, to a baking oven for curing the varnish:

sea] between the bases and the envelopes of min- -

iature lamps.

A sealed package unit for use as-an automotlve.
light source comprises a generally parabolic re-.

flector sealed to a lens.at one end and soldered
to the base shell of a minature automotive lamp
at the other end. The lamp for a sealed pack-
age unit has the conventional vitreous envelope,
a filament mount sealed to the neck of said en~
velope, and a base cemented to the sealed end of
said envelope. To prevent “breathing” of the
unit through the junction between the envelope
and the base of the lamp and the porous con-
ventional basing cement therebetween.as a re-
sult of internal filamentary heat which produces
bressure differentials between the inside of the
sealed package unit.and the outside atmosphere,
a band of sealing varnish having heat resistant,
non-volatile, and plastic characteristics is- em-
ployed to cover the spaces-and irregularities be-
tween the base and bulb. : The sealing varnishes
employed for this purpose contain very plastic
heat resistant resins and solvents having a high
boiling point and require a drying :and curmg
period of long duration. .

The present method of curing the varnish seal-

ing band comprises packing the freshly coated:

lamps base up in trays and storing them  for
about six days to dry in air. . During this period,
if the varnish is thin or applied more heavily
than is required, or if the lamp reclines-at an
angle from. the vertical, the varnish will run on
to the lamp bulb or envelope. The lamps are
then baked in ovens having temperatures gradu-
ally increasing from 80 to 155° C. During baking,
the sealing varnish thins and then further tends
to run. The varnish which has run.on to.the
bulb is generally removed by hand scraping or
other similar means.
tedious task.

Hence it has been found advantageous a.ccord-
ing to my invention, to rotate the coated lamps’
while slowly baking out the varnish solvent in:

the varnish sealing band, thereby €liminating the
running of the varnish on to the’ bulb. - The
coated lamps are fed base first into a slowly ro-
tating tubular oven externally heated as desired

This-is an expensive and 4
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in gradually increasing-inerements of tempera- -

ture along its length. Due to the base diameter
being smaller than the bulb diameter, the oven
rotation causes the lamps to rotate and to roll
forward along the bottom of the oven wall. - A
series of these-ovens interconnected by gravita-

tional chutes can be -arranged to meet any re--
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. qmred productlon rate -and ‘total bakmg tlme

per lamp.

In its general aspect the present invention has
the objective of overcoming the afore-mentioned
disadvantages of the prior art method and ap-

‘ paratus for curing the varnish seal between the

base and envelope of miniature headlight lamps

Specifically, an object of the present. inven-
tion is elimination of the runnng of the sealing
varnish on to the lamp envelope during the bak-
ing process, ‘and make possible the completion of
processing of the lamp without a time delay.

Another and specific object is the elimination

of the hand scraping of lamp envelopes to re-
move the excess sealing varnish therefrom. -
' An additional object is to rotate the lampsv
while slowly baking out the varnish solvent in
the sealing band to prevent the runmng of the
varnish on to the bulb. -

A further object is to provide a slowly rotatable -
tubular oven for curing the sealing band between
the envelope and the base of incandescent lamps -
employed in a sealed package unit.

‘An additional object is'a series of tubular ovens
interconnected .. by gravitational : chutes. and
heated by external means in a gradually increas-
ing temperature gradient along its length, which
can be arranged to meet any required productlon
rate or total baking time per lamp.

A still further-object is a tubular baklng oven
which eliminates excessive handling and storing
and appremably shortens the :required baking.
time.

Other objects of the 1nvent10n will appear to
those skilled in the art to which it appertains as
the description thereof proceeds, both by direct

- recitation and by implication from the context. -

Referring. to the accompanying -drawings, in
which like numerals of reference indicate similar
parts throughout the several views: ;

Fig. 1 'is ‘a side elevational  view, parmally 1n
section, of a rotatable inclinable tubular oven:
embodying ‘my invention for curing the sealing
bands between envelopes and bases.of miniature
incandescent lamps for sealed package units:

Fig. 2 is a sectional view of the.oven on the
line IT—II of Fig. 1, in the direction . of the ar-'
rows; )
Fig. 3:'is a sectional view on the hne III—III
of Fig. 1, in the: direction of the arrows;

Fig. 4 is a side elevational view of a series of
tubular oveuns, similar to the oven of Fig. 1, inter=
connectéd by gravitational chutes and arranged
to satisfy a given production rate or total baklng

time per lamp.

Fig. 5is an elevatlona.l view of a miniature in-.
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candescent lamp as employed in a sealed package
unit.

Fig. 6 is an elevational view of a sealed pack-
age unit employing a miniature lamp, as illus-
trated in Fig. 5.

Referring to the drawing, and particularly to
Fig. 1 in detail, a rotatable inclinable tubular
oven embodying my invention is designated by
the reference numeral {0. This oven 10, suit-
ably a five or six inch iron pipe of desired length,
is supported on a frame 2 on its rearward or en-
trance end by means of a rotating mechanism 14
between the frame {2 and said oven, and on its
forward or exit end by an elevator mechanism 18
between said frame 2 and said oven. The oven
is heated in a gradually increasing temperature
along its length by a gas burner system or heat-
ing system 18 juxtaposed between the rotating
mechanism 14 and the elevator mechanism {6 on
frame (2. Suitable vent holes (I in oven (8 and
an air blast 12 at one end may be provided to re-
move vapors from the baking operation.

Frame

The frame 12 consists of a vertical rear pillar
or pedestal 20 and a vertical forward pillar or
pedestal 22, shorter than pedestal 20, intercon-
nected near their lower extremities by a platform
24 and secured to the floor by means of brackets
26. As shown in Fig. 2, rear pedestal 20 has two
parallel vertical channel bars 2T and 28 joined
together at their tops by a horizontal top channel
bar 29. The forward pedestal, as shown in Fig.
3, comprises two vertical channel bars 30 and 31,
similar to bars 27 and 28, connected by a horizon-
tal top plate 32 suitably of greater depth than
member 29.

Rotating Mechanism

The rotating mechanism 14, as shown in Figs. 1
and 2, has a body or housing 34 secured to top
channel bar 29, as by a bolt 35 and nut 36. This
housing has roller arms 31 and 38 projecting from
its side portions, as shown particularly in Fig. 2,
for affixing rotatable rear guide and oven support
rollers 39 and 40 on their respective upper ex-
tremities.

As shown in Fig. 1, the arm 37 projects from
the rear portion of housing 34 and the arm 38
from the forward portion of said housing in
spaced relationship thereon, so that roller 39 on
arm 37 rotates within a circular channe] 42 pro-
vided on the periphery of oven (0 and roller 40
on arm 38 rotates against the forward flange of
said channel, thereby preventing longitudinal
movement of oven (0 during rotation thereof.
Housing 34 further has a longitudinal shaft hole
44 and a bushing 46 therein, wherein a shaft 48
rotates and projects. therefrom on both sides of
housing 34. The projecting portions of shaft 48
are of an appropriate smaller diameter than the
central portion.

On the rearward end of shaft 48 a driver spur
gear 50 is secured, as by pinning. On the for-
ward end is secured a sprocket wheel §2. Both
gear 50 and sprocket wheel 52 abut housing 34,
thereby locking shaft 48 within housing 34 and
preventing any longitudinal movement thereof.
A driven spur gear 54 of suitable diameter larger
than spur gear 50 is affixed as by welding to the
periphery of oven [0 in toothwise engagement
with spur gear 50. A chain 56 connects sprocket
wheel 52 with another sprocket wheel (not
shown) on the drive shaft of gear reduction
mechanism 5§71 driven by a motor 58 on frame
platform 24.
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Elevator mechanism

The elevator mechanism 16, as shown in Figs.
1 and 3, has a height adjustment screw 60 with
a handle wheel 62 depending from top plate 32 of
forward pillar 22 between the channel bars 30
and 31 of said pillar 22, a shoulder 64 on the top
surface of plate 32 and a threaded upper portion
66. Shoulder 64 and handle 62 prevent vertical
travel of the screw 60 but permit slidable rotation
thereof in a lining 68 (Fig. 1) secured in a verti-
cal hole 70 provided in plate 32. This elevator
housing or body 12, as shown in Fig. 3, has its
lining 68 suitably threaded so that it travels up
and down as the vertically stationary screw 60
is turned. A vertical guide pin slot T4 is ma-
chined into the forward face of housing 12. This
slot is slidable about the upper portion of a pin
guide 16 having its suitably smaller diameter and
threaded lower portion extending through top
plate 32 and secured thereat by a nut 18.

As shown particularly in Fig. 3, the elevator
housing 12 is provided with roller arms 80 and 82
arranged like the arms 37 and 38 of rotating
mechanism housing 34. These arms 38 and 82

5 have forward guide and oven support rollers 84

and 86 rotatably affixed to their respective upper
portions. Roller 86 on arm 82 rotates within an
annular channel 88, similar to channel 42, se-
cured as by welding to the periphery of the oven
i9. Roller 34 on arm 80 in turn rotates against
the rearward flange of channel 88. Thus longi-
tudinal generally horizontal motion of the oven
10 is further prevented by the coordinated lock-
ing action of the rollers 84 and 86 in and against
the channel 88.

Heating system

The heating system 18, as shown in Fig. 1, has
a gas line 99 affixed by means of an adjustable
bracket 92 to a stanchion 94 on frame platform
24, for supplying, from a T 86, gas for two pipe-
like burners 98 and 100. These burners are
maintained parallel to oven L0 by means of ad-
justable bracket 92 and a flexible lower portion
{02 of gas line 90. The gas flow to burner 98
and 100 and the resultant temperature gradient
of approximately 80 to 155° C. along the length
of oven 10 are controlled by a valve 104 and a
valve 106 in the connecting lines 108 and (10
1|'espectively between .T 96 and burners 98 and

00. .

An inclined gravitational entrance chute 112 is
provided near the rearward portion of oven 10
for delivering miniature incandescent lamps,
such as lamp (14 shown in Fig. 5, bulb end first
to the oven (0. This lamp ({4 comprises an
envelope or bulb |16 having an outside diameter,
for example, of 15 inches, a mount {18 sealed
therein, a base 120 having a shell diameter, for
example, of 34 inch, affixed to the envelope by an
appropriate cement and a band 122 of sealing
varnish, such as Dow Corning “Silicon 996,” be-
tween the base 120 and the bulb (16, “Silicon
996” is the trade name for a solution of silicon
resin in a solvent, toluol, having a viscosity of
5 to 10 min. at 29° to 30° C.

. A conveyor 124 as shown in Fig. 1 may be pro-
vided at the forward or delivery end of oven (0
for transporting the lamps 14 after curing to the
packing department for cleaning, marking, pack-
ing and shipment to the manufacturer of sealed
package units 125, such as shown in Fig. 6. This
conveyor 124 is mounted on a conveyor pedestal
126, forward of pedestal 22, by means of bolts

75 127 and. 128, adjustable in a. vertical slot 130 in
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pedestal 126 to provide the desired .conveyor belt
height compatible with the delivery or forward
end of oven. 8. Conveyor pedestal 126 is secured
by a bracket 132 to.the fioor. S ]
The sealed package unit 125, shown in Fig. 6,
comprises a metallic parabolic reflector 134 hav-
ing a metallic reflecting surface, such as silver,
and an upper lip 137, a lens 136 fastened air-
tight, by use of gaskets, to said upper lip 137 and
the cured lamp (14, the base 120 of which is
soldered to the other end of reflector 134.

- It-will be understood that the forward rate of

longitudinal travel of the lamps {14 in the revolv-
able and reclinable oven 10 and hence the total
curing time given lamps 114 in the oven (0 de-

pends on the speed of rotation of oven 10 in revo-

lutions per minute (readily adjustable to any
desired speed by gear box 57), the length of oven
{0, the ratio of bulb diameter to base shell di-
ameter, the surface friction to the base shell
diameter inside oven 18, and the inclination of
the forward end of oven {0 (adjustable by means
of elevator mechanism 16). For a given length
of oven 10 and speed of rotation, if the forward
end of oven (0 is inclined upwardly, a given
amount, a lohger curing time results due to the
increased surface friction inside oven (8. Simi-
larly, as the forward portion of oven 10 is in-
clined downwardly, a shorter curing time for
lamp 114 results.

Series of ovens

Further, for example, if a longer oven is re-
quired and floor space is limited, a series of ovens,
such as 138, 140 and 142, shown in Fig. 4, aligned
one below the other and interconnected by gravi-
tational chutes 144 and (46 of semicircular verti-
cal cross section may be employed. A driven gear
148 on oven (42, similar to spur gear 50 on oven
10, engages a spur gear 150 on oven (40. In
turn, gear 150 engages a further spur gear 152
on oven [38.
rotate counter to the rotation of the gear 152
on oven {38 and gear 148 on oven {42. The ro-
tating mechanism {4 on the rearward portion of
oven 142 and the elevator mechanism (6 on the
forward end of oven 142 (not shown) function

‘as in Fig. 1. A heating system similar to heat-
ing system 18 of Fig. 1 with additional burners
154 and 156 for oven 138 and 158 and {60 for
oven 140 similar to burners 98 and {00 of Fig. 1,
for oven ‘142 is employed. Arms 80 and 82 of
elevator mechanism are extended vertically up-
ward and two additional pairs of rollers (not
shown) similar to rollers 84 and 86 are employed
to support the forward ends of ovens (38 and
140. ]
Operation i

According to my invention, each lamp {14 is
baked in the oven 18 approximately 45 to 50 min-
utes at a temperature ranging from 80 to 155° C.
If the desired production rate of cured lamps is,
for example, 150 per hour, an oven 18 about 30
ft. long, rotating at approximately 5 revolutions
per minute,” and having no inclination of the
forward end, may be employed. Lamps 114 fed
by a chute 112 into said oven at the rate of one
every 24 seconds advance 4o of an inch per second
forwardly in the oven 180 and are heated hy
burners 98 and 100 gradually from 80 to 155° C.
Thus, each lamp {14 delivered at the rearward

6

l_iver_ed,‘lamp is heated at the desired temperature
range for a periodof - . .- Lo
: 80X 12X50
L 4
or 3000 seconds (50 minutes), before being de-

" livered at the forward end of oven 10 onto con-,
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end by chute (12 advances 24 sec.X%q’’ or:ap-

proximately 3 inches into the oven 10 before the
next lamp is delivered by chute (12. Each de-

75

veyor -124. e S

. -Purther, according to my invention, if the de-
sired production rate of cured lamps 114 is, for
example, 1500 per hour, & series-of 3 ovens, such
as 138, 140 and 142, as shown in Fig. 4, each 110’
long and rotating at approximately 50 revolutions
per minute might be employed. Lamps {14 are
fed by. chute |12 into the upper oven 138 at the
rate.of one lamp every 2.5 seconds and advance
down oven 138 at the rate of 1.2’ per second.
Chutes. 144 and 146 transfer the lamps in the
matter of & second to oven 140 and 142 Tespec-
tively. Thus the lamps 114 are given a curing
time of )
' - -330X12X5

. 6

or 3080 seconds (51%; minutes).

Thus it will be seen. from the foregoing de-
scription that the rotatable and inclinable oven
10 of my invention has eliminated the running
of the sealing varnish (22 onto the lamp en-
velope [16 and base 120 during the baking or
curing process and the scraping of lamp envelopes.
and bases to remove excess sealing varnish there-
from. The lamps. |14 are rotated, base end first,
slowly in oven 10 thereby travelling longitudi-:
nally forward in oven' 10. * Simultaneously the
varnish solvent in the sealing band 122 is baked
out to prevent the running of the varnish onto
the bulb 116. - Further, a series of rotatable and
inclinable tubular ovens, such as ovens (38, 140
and 142 of Fig. 4 interconnected by gravitational
chutes 144 and 146 and heated by burners such
as 98 and 100, 154 and 156 and (58 and 160 in
a gradually increasing temperature gradient
along their respective lengths may be arranged
to meet any required production rate or total
baking time per lamp. '

Although  a preferred embodiment of my in-
vention has been disclosed, it will be understood
that modifications may be made within the spirit
and scope of the appended claims.

I claim:

1. Apparatus for curing a varnish sealing band
between the bulb and the base of miniature in-
candescent lamps comprising a rotatable inclin-
able tubular oven, having forward and rear an-
nular roller channels and an oven spur gear
adjacent said rear roller channel, a frame hav-
ing vertical rear and forward pedestals inter-~
connected by a platform, an oven rotating mech-
anism on the rear pedestal of said frame between
said oven and said rear pedestal, said mechanism
comprising ‘a housing secured to said rear ped-
estal, roller arms projecting from the side por~
tions of said housing, guide oven support rollers
on sald arms for engagement with the rear chan-
nel of said oven to prevent longitudinal move-
ment thereof, a driver shaft within said housing,

‘& spur gear on the rearward end of said shaft

for engagement with said oven gear, a sprocket
wheel on the forward end of said shaft and
means for adjustably rotating said sprocket wheel
and said shaft, an oven elevator mechanism on
the forward pedestal of said frame between said
oven and said forward pedestal, said elevator
mechanism having a height adjustment screw
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rotatably seeured but vertically fixed to the upper-

portions of said forward pedestal, an elevator
housing in threadable engagement with the upper
end of said screw and keyed to said forward ped-
estal, roller arms projecting from the side por-
tions of said elevator housing, rollers on said
arms for engagement with the forward channel
of said oven to further prevent longitudinal
movement thereof, and manual means on the
lower end of said screw for rotating said screw,
and a heating system on said frame betwéen said
rotating mechanism and said elevator mechanism
for heating said oven in a gradually increasing
temperature gradient along its length.

2. Apparatus for curing a varnish sealing band
between the bulb and the base of miniature in-
candescent lamps comprising a series of rotatable
and inclinable tubular ovens aligned one below
the other and having oven spur gears on the rear
portions thereof- for intermeshing engagement
with each other, the bottom cven also having
forward and rear annular roller channels, gravi-
tational chutes for interconnecting said ovens,
a frame having vertical rear and forward ped-
estals interconnected by a platform, an oven ro-
tating mechanism on the rear pedestal of said
frame between said bottom oven and said rear
pedestal, said mechanism comprising a housing
secured to said rear pedestal, roller arms project-
ing from.the side portions of said housing, guide
oven support rollers on said arms for engagement
with the rear channel of-said bottom oven to
prevent longitudinal movement thereof, a driver
shaft within said housing, a spur gear on the
rearward end of said shaft for engagement with
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said bottom oven gear, a sprocket wheel on thé
forward end of said shaft and means for ad-
justably rotating said sprocket wheel and said
shaft, an oven elevator mechanism on the for-
ward pedestal of said frame between said oven
and said forward pedestal, said elevator mech-
anism having a height adjustment screw rotat-
ably secured but vertically fixed to the upper por-
tions of said forward pedestal, an elevator hous-
ing in threadable engagement with the upper
end of said screw and’keyed to said forward ped-
estal, roller arms projecting from the side por-
tions of said elevator housing, rollers on said arms
for engagement with the forward channel of said
bottom oven to further prevent longitudinal
movement thereof, and manual means on the
lower end of said screw for rotating said screw,
and a heating system on said frame between said
rotating mechanism and said elevator mecha-
nism and extending beneath and along each of
said aligned ovens for heating said ovens in a
gradually increasing temperature gradient along
their combined length.

ALBERT W. HOLZER.
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