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UNITED STATES PATENT OFFICE 

2,351,530 
METHOD OF SEALING-IN AND MOLDING 

AMP BULBS 

Michael E. RcGowan, Bloomfield, N. J., assignor 
to Westinghouse Electric & Manufacturing 
Company, East Pittsburgh, Pa., a corporationa of 
Pennsylvania 

Original applicatiora December 2i, 935, Seria No. 
55,519, now Patent No. 2,212,842, dated August 
27, 1940. Divided and this application July 13, 
1940, Serial No. 345,310 

(6C4, 498) 11 Claims. 
This application is a division of my copending 

application, Ser. No. 55,519, filed Deceraber 21, 
1935, now patent No. 2,212,842, dated August 27, 
1940, and owned by the assignee of the present 
application. 
This invention relates to the manufacture of 

incandescent electric lamps and similar devices, 
and more particularly to a method for sealing to 
gether two glass parts of said devices and for 
shaping the seals, also for shaping the bulb neck 
to form an annular abutment to seat the edge 

0. 

of a lamp base, and the product of said method. 
The manufacture of devices of the above char 

acter, such as incandescent electric lamps, in a 
cludes the operation of uniting what is termed 
a stem or mount, including a glass flare tube, to 
the neck portion of a bulb. In addition to the 
sealing operation it is desirable to shape the 
united parts While still plastic so that when con 
pleting the lamp another part termed the base 
may more readily be applied and held in fixed 
relation to the bulb. 
Machines for performing a sealing-in operas 

tion have long been used in the lamp making 
industry and it has been the practice to first 
prepare the assembled parts by slowly heating 
to a conditioning temperature. This preliani 
nary heating was considered necessary be 
fore subjecting the parts to the hot sealing fires. 
The preheating step retarded the speed of manu 
facture, particularly in connection with mala 
chines which operated continuously to give the 
Inaximum speed in production. 
Developments in the lamp industry, especially 

those relating to high-speed production, include 
machines which will function to perform the 
required operations without the necessity of stop 
ping for time-consuming operations. In ma 
chines as heretofore employed the conveyor 
which carried the lamp parts was indexed to pro 
vide a given number of stationary periods and 
obviously the rate of production was determined 
and dependent on the time required to perform 
the longest operation. 

In my Patent No. 2,132,538, dated October ii, 
938, and owned by the assignee of the present 
application, a machine is shown for perforrying 
the operation of sealing the bulb after exhaust. 
Obviously such a machine, which operates con 
tinuously at relatively high speed, would lose a 
great deal of its value if the preceding operation 
of sealing-in failed to perform with the necessary 
rapidity. ? 

As above mentioned, it was believed that bulbs 
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required preheating before being passed to the 55 

sealing fires; whereas, in accordance with the 
present invention, no preheating is employed ut 
the gap parts, While cold or at room tempe:8 in 
ture, are inserted into the high temperature seai 
ing fires. This is possible by reason of the pres 
ent Emethod of circulating air or other gas into 
the bulb during the sealing operation. The air 
which passes the bulb surface directly in contact 
with the fires is slightly warned and the bulb 
in an ediately absorbs some heat from the air. A: 
the temperature of the bulb is raised, the cir 
culating air dissipates or carries away sufficient 
heat to prevent the formation of intern&l stresses 
in the glass which might result in cracks as would 
ordinarily be expected when a cold glass body 
is subjected to a quick temperature change. 
The present invention also includes the opera 

tion of forming or shaping the bulb neck to re 
celve a base. The formation of the bulb neck 
is important and has been accomplished hereto 
fore by molding members, such as shown in Pat 
ent No. 2,006,231, issued June 25, 1935. This 
patent shows a bulb neck formed to receive a base 
but, as will be noted, the contour of the bulb neck 
in cross section is made with rounded surfaces. 
This follows the practice of avoiding sharp cor 
ners although it is of great advantage to provide 
a straight or flat shoulder to hold a base, par 
ticularly when used with what is termed a me 
chanical base, where the base is held mechanical 
ly instead of by cement. 
The present invention provides molding means 

which is formed so as to furnish the bulb neck 
with 8, sharp or substantially right angle shoul 
der or annullus, to provide a fiat face or contact 
surface which cooperates with other mechanical 
Keans to hold a base against relative movement 
when attached to a bulb. neck. Although a 
sharp-cornered shoulder is contrary to previous 
teachings and practice, bulbs shaped in accord 
ance with the present method were subjected to 
the usual tests, including the storage of lamps 
oyer a period of months, for the determination 
of developed cracks. It was found that the pres 
ent method gave a satisfactory and commercial 
lamp free from internal stress and an extremely 
low percentage of cracked or leaky lamps. 

It is, therefore, an object of the present inven 
tion to provide a simple and effective method 
for performing a high-speed sealing-in opera 
tion. - 

Another object of the invention is to provide a 
method which may be practiced using a Con 
tinuously operating sealing-in machine. 
A further object of the invention is to provide 

  



2 
a method wherein a plurality of lamp parts, in 
cluding a bulb, are directly positioned in a high 
temperature zone for a sealing-in operation 
without preheating. 
A still further object of the invention is to 

provide a method for fusing a plurality of glass 
lamp parts together, and shaping the fused por 
tion during the movement of the parts on a con 
veyor. 
Another object of the invention is to provide a 

method of applying high temperature flanes to 
unheated lamp parts, and in performing a seal 
ing-in operation in the absence of detrimental 
strains or cracks. 
A further object of the invention is to provide 

a lamp bulb having the neck portion thereof 
formed with a shoulder of substantially right 
angular form in transverse cross section, free 
from detrimental stresses or cracks. 
Other objects and advantages of the invention 

will be more clearly understood from the follow 
ing description, together with the accompanying 
drawing in which: 

Figs. 1 to 5, inclusive, show a bulb and stem 
in the various stages during the sealing-in and 
molding operations. 
Amachine constructed for practicing a method 

in accordance with the present invention con 
prises a conveyor rotated continuously at a given 
speed by means of a motor as disclosed in my Pg 
ent No. 2,212,842, previously referred to. The 
conveyor carries heads or bulb holders 26 through 
a circular path and during a portion of their 
movement with the conveyor the heads are ro 
tated relative to the conveyor. 
The heads 26 are of similar construction and a 

description of one will answer for all. Each head 
is provided with a rotatable manifold which in 
conjunction with a bearing holds a hollow Sup 
porting shaft. Below the manifold, and const 
tuting a part thereof, is a manifold extension 
secured to the supporting shaft by a set screw. 

Extending upwardly from the manifold are po 
sitioned a plurality of burners 55 and 5 to pro 
ject flames S5' and E' as shown in Figs. 1 to 4, 
inclusive. These burners are mounted on stand 
pipes which communicate with passages in the 
manifold. The passages communicate with a 
channel in the manifold extension which is sta 
tionary and is connected with a gas or other con 
bustible fluid supply pipe. 
As the conveyor rotates, gas flows to the burn 

ers, as described in said parent Patent No. 
2,212,842, and air is supplied to the head for other 
purposes to be presently explained. 

In the present embodiment of the invention 
the burners 55 and 56 rotate about the work part 
to be heated although it is to be understood that 
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if desired a construction may be employed in 
which the work part may be rotated and the 
burners held stationary. 
The work parts to be fused and united include 

a bulb TS and a stem or mount T. The bulb is 
so formed as to have a neck portion 7 and the 
mount includes a glass flare tube having a 
flared portion or flange 9. One end of the flare 
tube is provided with a compressed portion or 
press 8 in which lead wires 82 and 8 are sealed. 
Extending from the press is an arbor having 
support wires 6 to hold a flament 8 and ex 
tending downwardly from the press is an ex 
haust tube 88 communicating with the bulb by 
an orifice 88”. 
When sealing a lamp mount to a bulk the 

mount is held in vertical alignment with the 
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longitudinal axis of the bulb by means of the 
exhaust tube. which is inserted in a tubular re 
ceiver 9. This receiver is positioned in the up 
per end of a hollow shaft 9. The receiver is 
arranged to extend above the shaft 9 and has a 
tapered mouth to receive the exhaust tube which 
is inserted into the receiver and the flange of the 
flare tube seats on the upper end 89 of the re 
ceiver. 
The shaft 9 and the sleeve 97 are secured in 

fixed relation by a set screw 98 and constitute 
a stem support member movable as a unit longi 
tudinally of the supporting shaft. The shaft 9 
extends below the sleeve 9 and is provided with 
an extended roller disposed in a can track of a 
can mounted on a stationary bracket adjacent 
to the path of travel of the conveyor. The can 
track is so formed that the roller is raised and 
lowered to reciprocate the stem support member 
for reasons to be described later. The cam has 
an extension provided with a cam track to re 
ceive a roller at one end of an arm. The other 
end of the arm is fastened to a shaft of a valve 
for controlling the flow of air in passage 96. 

In accordance with the present invention it is . 
important, during the sealing operation, to pro 
vide a circulation of air in the bulb before and 
during the application of heat to the bulb neck. 
During the sealing operation when the bulb neck 
has united with the flare tube and the glass is 
still plastic, the bulb wall is forced outwardly by 
air delivered through a passage foe between shaft 
9 and sleeve 9. This passage has its outlet at 
the top of the stem support but below the upper 
end 89 of the receiver 89. Air is supplied to pas 
sage 109 and circulates within and around the 
bulb which is held in a support 2. 
There is a cap f which fits the upper spheri 

cal surface of the bulb and Serves to hold the 
bulb on its support during the sealing-in opera 
tion. When the bulb is to be removed the cap 
f8 is lifted by air under pressure. 
In accordance with the present invention the 

sealed portion of the bulb is shaped or molded 
to a definite form and for this purpose molding 
members 2 and 22 are provided. When the 
neck portion or seal is shaped by the molding 
members the shaped portion is so formed that 
the sten is positioned in predetermined space 
relation to the wall of the bulb and the flament 
is disposed in a given position relative to the 
shaped seal. The molds are mounted on the 
Outer ends of mold-arms. The opposite ends of 
the arms are secured adjacent to the upper ends 
of vertical shafts rotatable in bearings. The 
shafts are provided with pinions secured thereto 
and in mesh so that a rotation of one pinion 
with its shaft will cause an opposite movement 
of the other pinion, thus rocking the arms to 
bring the molds into molding relation. 
The several sealing steps or operations performed 

by the machine fully described and claimed in the 
parent patent, previously referred to, will be un 
derstood more clearly by reference to the drawing. 
A stem or mount is fed to a head at one con 

yeyor position, and a bulb is fed to the head at 
the next position. The stem and bulb are thus 
positioned as shown in Fig. 1. This is an im 
portant feature of the present invention since it 
is of great advantage to provide mechanism for 
performing a sealing-in operation without mov 
ing a bulb from one fire setting to another. 

Heretofore, as above mentioned, when a seal 
ing-in operation was performed the bulb and 
mount were first moved into, and retained for a 
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time interval in a preheating Zone which was em 
ployed to remove any strains or internal stress 
within the glass parts. The assembled parts were 
then moved to another heat Zone for a fusing or 
sealing operation. Obviously this required a time 
period for preheating and a time period for fus 
ing operation and essentially slowed up the ma 
chine. 
In accordance with the present invention, the 

preheating operation is eliminated since the pres 
ent method makes it possible to seal-in and mold 
or shape the bulb neck in one position. This is 
accomplished, as above mentioned, by circulating 
air in the bulb during the fusing operation. It 
has been found that by providing the passage 09 
for the delivery of air to the bulb, this flow of 
air, which first passes the initially heated wall of 
the bulb, is heated and acts to carry away or dissi 
pate heat and has an annealing effect so that the 
fires 55' and 56" may be of relatively high tem 
perature and directed in full force against the neck 
of the bulb, as shown in Fig. 1. By virtue of hav 
ing the maximum radius of the receiver 89 smaller 
than the distance of the passage 09 from the 
axis of the shaft 9, the longitudinal discharge of 
air along the initially heated wall or neck of the 
bulb is not interfered with. These fires soften 
the glass which contracts and fuses with the flange 
T9 closing the bottom of the bulb, as shown in 
Fig. 2. 
The air issuing from the passage 09 is then 

directed against the inner fused wall of the bulb 
neck below the flange and causes the wall to bulge, 
as shown in Fig. 3, and thin down until the lower 
end or cullet 4 is separated from the bulb, as 
shown in Fig. 4. The cullet when severed from 
the bulb drops onto a receiving platform or chute 
4 '. At this time the molds 2 and 22 are 
moved into close relation with the softened bulb 
neck. The fires 55' and 56' serve to keep the 
molds at an elevated temperature. 

It will be noted that when the molds close 
about the bulb neck the lower end of the bulb is 
above the bottom thereof. At this time the shaft 
9 is lowered bringing the upper end of the sten 
receiver or holder 89 flush with the lower inner 
surface of the molds, and the upper end of the 
holder 89 serves as a portion of the bottom Sur 
face of the mold. Air is then supplied to the bulb 
through passage 96 and exerts suficient force to 
press the softened glass against the bottom wall 
of the mold. The mold could be made so that the 
molten bulb neck would more completely fill the 
mold, but, owing to variations in the thickness of 
the flare tube, the molds are made so as to allow 
for this variation. Thus when the bulb neck has 
been blown into the mold, as shown in Fig. 5, the 
thickness of the wall may vary but the outside 
overall length will be controlled. 

It has been found that good results may also 
be obtained by introducing air into the bulb for 
circulation through passage 96 to the orifice 88. 
The air thus delivered to the bulb flows around 
the wall and serves to transfer heat from the 
wall when the bulb is subjected to the hot sealing 
fires and to prevent cracking. When the air is 
delivered through the exhaust tube, it is neces 
sary to temporarily terminate this flow of air 
just prior to the union between the bulb and flare 
tube, and to provide a current of air through pas 
sage 109 to sever the lower portion or cullet. 

Heretofore in the molding of a bulb neck it has 
been the practice to carefully avoid any sharp 
corners; that is, all the corners were made of 
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lieved that sharp bends or angular shoulders 
would subsequently cause cracks by reason of the 
strains set up in the glass. In lamp making, how 
ever, it is of great advantage to provide a sharply 
defined shoulder, especially in cases where it is 
necessary to have a close fit between a base and 
a bulb neck. Ignoring prior teaching, the present invention 
provides a mold so formed that a bulb neck is 
shaped with a right-angle shoulder or abutment 
42 and, by reason of the present method of seal 
ing and shaping, the bulbs are found to be free 
from detrimental strains. Tests including the 
manufacture and storage of bulbs so made, clearly 
show that bulbs produced in accordance with the 
present invention are free from cracks, and re 
sist the rough handling attending shipment as 
well as the lamps made heretofore, if not to a 
greater extent. 
As shown in the drawing, the molds employed 

are shaped with ledges 45 so formed that the 
resultant formation of the bulb includes an annu. 
lar shoulder having a surface substantially tra F3 
verse to the longitudinal axis of the bulb and sub 
stantially right angular in shape. Furthermore, 
the bulb neck is so formed as to provide a cylin 
drical plug or extension 46 with a relatively 
sharp edge S3. Between the cylindrical plug. 
and adjacent to the abutment is formed a ring 
47 which may be so proportioned as to snugly fit 
the inner surface of the unthreaded portion of a 
base which is usually in the form of a metal shell. 
Thus, when a base is positioned to surround the 
bulb neck it is fittted to the surface of the ring 
47 and pressed against the seat or abutment 45. 
The extension 46 desirably corresponds with the 
minimum diameter of the base threads and flares 
outwardly on a curved surface to unite with the 
ring 47. 
The hereinbafore mentioned advantages at 

tributed to the special form of bulb neck have 
been directed to its use in connection with a base 
to be secured by mechanical means such as shown 
and described in my Patent No. 2,119,681, dated 
June 7, 1938, and owned by the present assignee. 
The abutment and sharp-corner formation is of 

great importance, however, in connection with 
the use of bases which are secured by a basing 
Cement. 
With this construction the base, whether of 

plain tubular form or of threaded form, is fric 
tionally fitted to the bulb neck and it has been 
found that when a basing cement is employed the 
quantity of cement necessary is relatively small 
and that a fraction of the amount ordinarily 
used serves to hold the base. It has also been 
found by providing the abutment and annular 
seat and by proportioning the lower end 53 of 
the extension of such diameter as to contact with 
the inner surface of the threaded portion of the 
base, when a threaded base is used, that the 
base is held against lateral movement and the 
only duty of the cement is to prevent endwise 
movement of the base. 
The structural arrangement of the bulb reck 

and base is such that very little strain is im 
posed on the cement and the base is prevented 
from rocking. As stated, a very thin layer of 
cement serves to hold the base against removal. 
This results in an economy of cement which is an 
important factor in connection with articles, such 
as incandescent electric lamps, produced in great 
quantities. 
The present invention not only provides a new 

acuate or rounded fillet form since it was be- 75 and improved sealing method, but a new article of 
  



4. 
manufacture is produced in the form of a bulb 
neck adapted for use to hold a cemented base more 
firmly and constructed so as to cooperate with 
means for holding a base mechanically. 
Although a preferred embodiment of the in 

vention is shown and described herein, it is to be 
understood that modifications may be made with 
out departing from the Spirit and Scope of the 
invention as set forth in the appended claims. 

I claim: 
1. The method of sealing a bulb with a neck 

portion to a flare tube which comprises creating 
a high temperature heat zone, assembling a bulb 
and flare tube with the neck portion of said bulb 
surrounding an end of said flare tube, positioning 
said assembled parts with said neck portion in 
said heat zone, and blowing air between Said 
neck portion and tube, along the inner surface of 
said neck portion, until the latter and said flare 
tube end are united by fusion. 

2. The method of Sealing a bulb having an 
elongated neck to the larger end of a fare tube 
which comprises assembling the bulb and tube 
with said larger end within said neck intermedi 
ate said bulb and the end of Said neck, heating 
a portion of said neck adjacent to said larger end 
to fuse the latter to said neck, circulating air be 
tween said neck and tube and on into said bulb 
during the fusing period, and after Sealing Con 
tinuing the flow of air into said neck below the 
line of fusion to sever the cullet. 

3. The method of sealing a bulb having an 
elongated neck portion to one end of a flare tube 
which comprises assembling the bulb and tube 
with one end of said tube within said neck 
intermediate said bulb and the end of said neck 
portion, heating a portion of said neck adjacent to 
the end of said tube, at full sealing intensity, 
to fuse said tube to said neck, and blowing air 
into the bulb between said neck portion and the 
end of said tube and on into the main portion of 
said bulb during the fusing period. 

4. The method of Sealing a bulb having an 
elongated neck portion to one end of a flare tube 
which comprises assembling the bulb and tube 
with one end of said tube within Said neck inter 
mediate said bulb and the end of said neck por 
tion, heating a portion of said neck adjacent to 
the end of Said tube to fuse said tube to said 
neck, causing a flow of air between said neck por 
tion and the end of said tube, and along the 
inner surface of the former, during the fusing 
period, and after Sealing continuing the flow of 
air to sever the neck portion below the place of 
union to remove the cullet. 

5. The method of uniting a mount having a 
flare tube to a bulb with main and neck portions 
comprising supporting said parts with the neck 
of the bulb. Surrounding the larger end of said 
flare tube, heating the neck to cause it to con 
tract and Seal to Sald larger end, and causing 
a fluid to pass into the bulb between said flare 
tube and neck, over the heated surface of said 
neck and circulate within the main portion of 
said bulb before and during the sealing operation. 

6. The method of uniting a bulb with main and 
neck portions to a mount of an incandescent 
electric lamp having a flare tube, comprising sup 
porting said parts with the neck portion of said 
bulb surrounding the flare tube of said mount 
and extending beyond said tube, heating said neck 
portion to Seal it to said fare tube, circulating 
a fluid during the sealing operation by first, di 
recting said fluid between said tube and neck 
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and then, after sealing, against the bulb neck 
below the seal portion, to sever the lower part 
of said 'neck portion, moving molding members 
about said seal while still plastic, and forcing a 
fluid under pressure into said bulb to shape said 
neck portion in said molding members. 

7. The method of sealing bulbs having main 
and neck portions to flare tubes, comprising Sup 
porting a bulb with its neck portion surrounding 
One end of such a tube and extending there be 
yond, heating said neck portion around said tube, 
at full sealing intensity while the latter is cold, 
blowing gas between said neck portion and tube 
and on into the main portion of said bulb while 
heating until sealing takes place, terminating 
the flow of gas into the main portion of said bulb 
just prior to the union of the bulb and fare tube, 
and after sealing admitting gas to the neck below 
said union to remove the cullet therefrom. 

8. The method of sealing bulbs having main 
and neck portions to flare tubes, comprising sup 
porting a bulb with its neck portion surrounding 
One end of such a tube, heating the neck portion 
while blowing air longitudinally between the tube 
and inner surface of the neck portion, and on 
into Said bulb, sealing said neck portion to one 
end of said tube, continuing blowing of said air 
to sever the cullet below the seal portion, moving 
molds to clamp over the seal portion of said neck, 
While Soft, and introducing fludd under pressure 
to Said bulb to cause the seal portion to expand 
and fill said molds. 

9. The method of sealing bulbs having main 
and neck portions to flare tubes, comprising sup 
porting a bulb with its neck portion surrounding 
One end of Such a tube and extending there 
beyond, heating said neck portion around said 
tube to seal it to one end thereof, blowing gas 
between said neck portion and tube and on into 
the main portion of said bulb while heating until 
Sealing takes place, terminating the flow of gas 
into said main portion just prior to the union 
of the neck portion and flare tube, after sealing 
admitting gas to the neckportion below the union 
to remove the cullet therefrom, moving molds 
to clamp over the seal portion of said neck, said 
molds being formed with shoulders and inner 
Surfaces, so as to form a shoulder on said neck 
portion and cause the part of said neck portion 
adjacent said seal to terminate in a cylindrical 
portion joined to said tube by an annular portion 
extending transverse to the longitudinal axis of 
the bulb, and whereby said cylindrical portion 
is joined to said shoulder by a ring portion, hav 
ing a diameter intermediate that of the shoulder 
and cylindrical portion, and connected to the 
latter by a curved faring portion, and admitting 
fluid pressure to said bulb to cause the seal por 
tion to expand and fill said molds to accurately 
produce the shoulder, cylindrical, annular, ring, 
and curved flaring portions. 

10. The method of uniting a bulb with main 
and neck portions to a mount of an incandescent 
electric lamp having a flare tube, comprising sup 
porting said parts with the neck portion of said 
bulb surrounding the flare tube of said mount 
and extending beyond said tube, heating said 
neck portion around said tube at full Sealing 
intensity while the latter is cold to seal said neck 
portion to said tube, circulating a fluid during 
the sealing operation by first, directing it between 

portion, and on into the main portion of the bulb, 75 

said tube and neck portion and on into the main 
Portion of the bulb, and then after sealing, against 
the neck portion below the union, to sever the 
cullet therefrom, moving molding members about   
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said union while still piastic, and forcing a fluid 
under pressure into said bulb to shape the neck 
portion in Said molding members. 

11. The method of sealing bulbs having main 
and neck portions to fare tubes, comprising sup 
porting a bulb with its neck portion surrounding 
One end of such a tube and extending there 
beyond, heating said neck portion to seal it to 
said tube, blowing gas between said neck portion 
and tube and on into the main portion of said to 

bulb, while heating until sealing takes place, 
terminating the flow of gas into the main portion 
of said bulb just prior to the union of the bulb 
and flare tube, after Sealing admitting gas to the 
neck portion below said union to remove the 
cullet therefron, moving molding members about 
said tinion while plastic, and forcing a fluid under 
pressure into said bulb to shape the neck portion 
in said molding members, 
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