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11 Claims.
1

This invention relates to the basing of in-
candescent electric lamp bulbs and particularly
miniature bulbs, although certain features of the
invention are usable to advantage in incandescent
electric lamp bulbs of other types.

In the conventional practice of basing miniature
incandescent lamp bulbs and other types of bulbs,
the bases are cemented to the bulbs with basing
cements which are electrically non-conducting
and in those types of lamps where one of the
terminals must be grounded to the base, this
grounding process is effected by bending the
ground wire upwards around the seal, causing
it to protrude out of the open end of the base
and then cutting it off and soldering to the ex-
terior of the base. This grounding step requires
an extra operation and in those types of lamp
bulbs wherein the base must be precision mount-
ed on the bulb, such precision mounting is ren-
dered difficult by the passage of the wire between
the bulb neck and the open end of the base, unless
some additional operation is resorted to such, for
example, as the forming of a notch in the end of
the base through which the ground wire passes.
Moreover, in those types of lamps which are to
be sealed into projector lamp reflectors, the
porosity of the conventional cement used such,
for example, as calcium carbonate and shellac
results in objectionable breathing of air into and
from the reflector through the cement filler. The
conventional lamp basing practice presents other
difficulties and objections. - :

One object of the invention is to obviate the
above indicated objections to the conventional
practice outlined.

A further object of the invention is to simplify
the basing process and reduce the ultimate cost
of the finished lamp bulbs.

For a better understanding of the inventlon
reference may be had to the accompanying draw-
ings illustrating the invention, wherein

Pigs. 1 to 6 illustrate steps in the method of
basing lamp bulbs of one type of bulb and em-
bodying the invention;

Fig. 7 is an enlarged sectional view of the base
‘portion of the finished lamp;

Figs. 8 to 14 illustrate steps in the method of
assembling the bulb and the base according to the
invention utilizing a different type of bulb;

Fig. 15 shows another type of bulb wherein the
invention may be utilized;

Figs. 16 and 17 show the application of the in-
vention to a still further different type of in-
candescent lamp; and

Fig. 18 shows the application of certain features
of the invention to a_radio tube.

Referring to Figs. 1 to 7, I have illustrated the
invention as applied to a miniature electrical in-
candescent lamp having a ground terminal to the
base. The method includes the forming of a
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metallized band about the neck of the bulb in
the vicinity of the open end of the base and
soldering the open end of the base to the neck
of the bulb at the metallized band with the ground
lead wire caught between the interior of the base
and the metallized surface on the bulb and em-
bedded in the solder. The finished lamp is shown
in Fig. 6. It comprises a bulb i, 2 mount 4 and
a base 1. The mount 4 is of the double filament
type necessitating three lead wires, one of ‘which
is grounded to the base 1. Starting with a bulb
blank 1’ a metallized band is applied and fixed
to the neck of the bulb blank #’ at the shoulder .
of the bulb, and the mount 4 is sealed into the
bulb blank ready for assembly with the base T.
Fig. 3 shows the bulb ready for assembly with the
base with the metallized band 3 thereon.

Any suitable metallizing process may be em-
ployed but in the particular embodiment shown
in Figs. 1 to 3 this metallizing process is as fol-
lows. This process consists of painting a band of
paste material 2 around the neck of the bulb in
the vicinity of the base line when the base is ap-
plied or assembled therewith. This is shown in
Fig. 1. This band of paste material is allowed
to dry and to remove volatile solvents. Any suit-

_able materials may be utilized for forming the '

band of paste material 2. For example, it may
be of silver oxide or it may be of a silver paste
similar to that used for monogramming purposes.
‘When the band is dry and the volatile solvents re-
moved, the band appears as a band of silver metal-
lic paint because of the silver content, when the
particular silver content material is used. After
the application of the band of paste material 2
to the bulb blank {’, the next operation, shown
in Fig. 2, is to supply sufficient heat to the band
2 to prepare the band of metallic paint 2 by re-

. duction of silver oxide and fusion of ceramic frit
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causing a firm bond to the glass surface. In this
embodiment the heat is derived from the sealing-
in burners 6, there being sufficient splash of fire
from the sealing heads to thus prepare the band
of metallic paint 2 which is now indicated by the
numeral 2/, indicating that the silver oxide has
been reduced and the band bonded to the glass
surface. Thus this accomplishes the dual pur-
pose of fusing to the glass and providing metallic
‘content and also simultaneously the mount 4 is
sealed into the bulb | with the heat from the
sealing-in heads utilized for treating the band
2 of paste material.

The next step of the embodiment of Figs. 1
to 7 is to build up a metallic layer upon the band
2’ and in Fig. 3 this metallic layer is indicated
by the numeral 3. This layer 3 may be of copper
deposit formed by electroplating upon the previ-
ously applied ceramic fused metallic band 2.
Thus the bulb, as shown in Fig. 3, is ready to
have applied thereto the base T of the lamp. This .




2,464,270

3

band 8 may be of any suitable width and I have
obtained good results by the use of a band as nar-
row as one-eighth of an inch. This band 3 is
shown slightly of an exaggerated width. 'The step
of exhausting the bulb and sealing the same off

" forms no part of the present invention. This
may be effected between the steps of Figs. 2 and 3
or between the steps of Figs. 3 and 4, as may be
desired.

After the metallized band 8 is applied to the bulb
at the shoulder thereof or at the base line thereof,
the bulb and the base 7 are assembled together
with the circular edge 7’ of the open end of the
base T engaging the metallized band 3 on a line
Just below the upper edge of the band while a
ring of solder & is caught between the metallized
band 2 and the interior surface of the base 1
near the edge 1’ thereof. For facllitating this
assembly the solder ring 8 may be positioned in-
side the open end of the. base 71 just below or at
the peripheral edge 7’ of the base so that with the
peripheral edge 7’ engaging the metallized band
2 the solder 8 is frictionally held between the
band and the interior of the base 7 at a point
Just below the open end of the latter. During
this step of agsembly the ground wire 8 is bent
upwards around the seal § of the bulb and
trimmed to extend upwardly to a point just he-
low the upper péripheral edge of the band 3 so
that In assembling the base T upon the neck of
the bulb the end 8’ of the ground wire 9 is caught
between the solder ring 8 and the metallized band
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8 about the bulb. With the parts thus assembled -

the assembly is baked in any conventional man-
ner to melt the solder ring 8 and to cause the
base T to firmly adhere to the neck of the bulb.
Fig. b illustrates the lamp after the baking op-
eration, with the two lead wires §8 extending nut
through the end of the base 7. Fig. 6 shows the
completed lamp bulb with the terminal wires {0
fastened to the contact buttons i{ as by solder-
ing. PFig. 7 shows an enlarged sectional view
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which roughly illustrates the structure after the .

completion of the basing operation. The ring 8
of solder has been melted to form a solder fller
8’ between the inner surface of the base near the
open end thereof and the neck § of the bulb with
the metallized surface 2 forming contact with the
edge 1"-of the base, the end of the wire 9, and ths
solder 8’. '

The objectionable conventional basing cement

is thus eliminated and the solder 8’ is not porous .

but, on the contrary, forms g perfect seal against
breathing which has heretofore never been ade-
quately accomplished. The inconvenient outside
soldering of the ground wire to the base is avoided
and & concealed ground connection is obtained.
Moreover; with the conventional basing practice
referred to, the extension of the ground wire 9
about the edge T’ of the base makes impossible
the uniform mounting of the base upon the bulb
with the precision desired in projector use, and by
means of the method above set forth, the base and
the bulb may be alined and oriented with uni-
formity, with less disturbance to base dimensions,
more uniform dimensions and less irregularities
and straighter and truer basing operations. Tha
metallizing of the surface of the bulb neck enabhles
& firm mechanical fastening between the base
shell and the neck of the bulb with a minimum
of soldering material 8, 8’ and with the confine-
ment of the solder to the area within the vieinity
of the open end of the base shell, The electrical
lead-in conductors are thereby prevented from
coming in contact with the metallic solder 8, 8,
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In Figs. 8 to 14 Inclusive, the invention or cer-
tain features thereof are {llustrated as appled io
a slightly different type of miniature lamp, name-
ly, & lamp having a double fllament with neither
of the three lead wires grounded to the base. In -
this embodiment of the invention, Fig. 8 shows
the band of paste.material painted around the

‘neck of the bulb blank {’ in the vicinity of the .

base line when the lamp is assembled. with the
base. Fig.9 shows schematically a heating means
in the form of a burner {2 for reduction of the
silver oxide and the fusion of the ceramic frit
thereby effecting a bond of the band 2’ to the
glass surface. Fig. 10 shows schematically the
dipping of the bulb blank {’ as prepared in Fig. 9
into an electroplating bath (§ for depositing a
layer of copper or some other metal upon the
band 2’. Fig. 11 illustrates the conventional seal-
ing-in step for sealing the mount 8 in the bulb.
Fig. 12 corresponds generally to Fig. 4 above and
shows g base {4 which Is to be assembled upon
and fastened to the bulb {. This base {4 is pro-
vided with three terminals 18 to which the three
lead-in wires for the double filament mount are
to be threaded through openings in the end of
the base {4 and soldered to these terminals. The
parts are assembled as described above In con-
nection with Fig. 4, with the peripheral edge (4’
about the open end of the base {8 engaging the
band 3 at a point just below the upper edge there-
of with the solder ring 8 caught between the base
14 and the metallized band 8. Any suitable means
for heating the assembled lamp in the vicinity of
the band &, the solder ring 8 and the base (4 may
be utilized for melting the solder ring 8 and there-
by firmly fastening the base 14 to the bulb .
If the base {4 is to be precision mounted on the
bulb | this may be effected by mounting the as-
sembly on the basing reel and alining jig sche-
matically shown in Fig. 13. This is conventional
equipment for holding the lamp and base in alined
position during the soldering of the base to the
bulb. The bulb and base may be heated in any
suitable nmanner to effect the soldering operation,
as by induction heating. :

Fig. 14 {llustrates the lamp bulb after the pre-
cision assembly In Fig. 3 and after the three lead
wires {8 have been soldered to the terminals 15
at 18’. In the embodiment of Fig. 15 the in-
vention is illustrated-as applied to the basing of
a small miniature bulb #7 having & single flla-
ment I8 with one terminal having a center con-

“tact 19 and the other terminal ground to the
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base 20 in accordance with the modification of
Pigs. 4 to 7. B

In the embodiment of Figs. 16 and 17 the in-
vention is applied to an ordinary screw plug lamp
having g bulb 21 and a screw base 22. The.screw
base 22 and the bulb 21 are assembled and fas-
tened to each other according to the method of
Figs. 3 to 7 with one of the leads 8 being bent
up around the seal of the bulb with the end 9’
thereo? disposed just below the shoulder 2!’ of
the bulb 21 which is caught between the metal-
lized band 8 and the solder ring 8 and the base 22.
After assembly of the three parts shown in Fig.
16 together, and the heating of the bulb and the
base in the vicinity of the solder ring 8 to solder

‘the base 22 to the bulb 21, %he other terminal wire

of the lamp is electrically fastened to a center
contact 23 on the end of the base 22 in any suit-
able manner as, for example, by soldering.

In the modification of Fig. 18 a radio tube is

~ 1llustrated having a metallized surface 25 and a

metallized band 8 formed about the base line
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A B
and the base 26 is soldered to the tube at the

metallized band 3. The solder is indicated at
8.
grounding a metal shell base to radio tube to
simultaneously provide shielding and basing.
The shielding may be extended béyond the basc
line as shown in Fig. 18 and in the particular
embodiment shown, it includes the larger portion
of the entire wide wall of the radio tube. This
~ would eliminate certain of the present methods
of providing metallic shielding which often in
the form of excess parts are placed inside or out-

There is a definite advantage in electrically

10

side of the tube. The metal spray or metallized

surface 25 provides such shielding and if ground-

ed to the base shell 26 provides a very satisfac-
tory method of establishing circuit. A ground
wire 21 is illustrated for the metallic base 26
and terminals of the radio tube are indicated at
28.

I have purposely omitted to describe any par-

ticular method of heating the base, the solder ring
8 and the bulb | for soldering the base to the
bulb. Conventional baking may be used for this
purpose. Other methods of heating include the
use of an oven, open gas flames or induction

heating. By the use of oven heat the glass may -

be heated simultaneously with the base and there-
by control the flow of soldering during this oper-

ation. The lamp bulb and base are held in proper -

relation, and when a control temperature is
reached solder flows downwardly and establishes
bond and seal. If induction heating is used,
this would require that the lamp be held in as-
sembled position and an induction coil indexed
‘down over the base, thereby heating the base,

transferring heat to the melted solder and bring- -

ing the temperature of metallized surface up to
soldering temperature. The soldering material 8
may be of any conventional soldering material.
I have obtained particularly good results with
high tin content solder of lowest melting point.
To maintain a temperature increment for later
soldering lamps into refiectors, ete., I have found
that I can easily use high melting point solders
and establish this relation. This would be neces-
sary only for those lamp bases which are to be
later solderéd into receptacles. Other bases of
the pin type and various varieties do not require
this temperature resistance. In all embodiments

illustrated above I hHave shown a continuous ring 9

of solder 8 as employed for soldering the base to
the bulb. This ring however need not be con-
tinuous for those cases where a seal against
breathing is not essential and the so'dering may
be effected by soldering in spaced spots or areas
without the necessity of a continuous ring, as
for example the pin type of bulb.

As stated above, any suitable method and ma-
terials may be used for applying the metallized
band 3 to the base line of the glass bulb. For
example, the step of electroplating with copper
or other metal may be dispensed with by apply-
ing the metallized band in one step as, for ex-
ample, by using a frit containing metal which
can be applied and soldered direct. This metal-
lized band 8 may contain tin so as to assist in
the final soldering which may be incorporated
in the original band 2 or may be applied by tin
plating, I have obtained good results by using
silver as oxide reduced back to silver, and also
in the form of powdered silver metal. Any suit-
able bonding medium which provides sufficient
adhesion to glass and at the same time carries
the metal to which the base is to be soldered may
be utilized for forming the original band 2. This
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may be accomplished in a number of ways as, for
example, by including proper metals such as tin,
silver, copper or non-oxidizing metals in the
original band 2.

The invention described above is an entirely
new departure from the conventional base filling
and all the operstions associated therewith and
by the use of this invention substantial savings
in cost of manufacture and assembly are effected.
In addition, as applied to those lamps which are
to be sealed inte reflectors, the heretofore diffi-
cult breathing problem is solved, as pointed out
above. As applied to lamp bulbs wherein one of
the leads is to be grounded to the base there are
the additional advantages pointed out above in
that the tedious operation of soldering the lead
to the base is obviated, with the other accom-
panying difficulties.

Briefly summarizing the advantages of the
Invention, it permits better alinement of the base
with respeet to the bulb, the base retains its
circular shape and makes a better fit with the
bulb, it facilitates maintenance of placement at
the base line and thes base reaily becomes
seli-centering.

The cost of the golder is less than the cost .of
the conventional basing cements. The bulb
blank may be treated at the time of the bulb
blowing or thereafter and the metallizing may
take place while the blank is-being processed.
The problem of breathing is eliminated, the solu-
tion of which heretofore has been attempted by
the use of sealing resins which are unsatisfactory
for this purpose. In cases where the breathing is

5 unimportant as, for example, pin types of lamps

the soldering need only be in spots. The solder
presents a flexibility of control in the choice of
the particular soldering and certain advantages
may be derived from the use of various alloy
solders. The high temperature solder may he
used adjacent the bulb where the base is to be
soldered into-a reflector with a low temperature
solder, thus providing temperature control for
such differential in use of solders. The con-
ventional basing cements age and deteriorate
through moisture content, etc. and the solder
joint eliminates this problem. The conventional
basing cement also usually contains fillers and
resinous materials for bonding which are gen-
erally subject to seasoning and ultimate failure
with resulting loose bases and the soldering elim-
inates this problem.  The invention also lends
itself particularly to induction heating whereby

-Just the proper amount of heat is applied at the

desired places with the solder being melted at the
base line without disturbing other parts of the
base. .

‘I claim:

1. The method of basing electric bulbs which

includes the steps of applying a ceramic material
with metallic filler on that part of the bulb blank
to which the base is to be applied. sealine the
mount into the blank and utilizing the heat ap-
plied during the sealing step to fix the said mate-
rial to the glass, applying a metallic surface to
said material and then securing the bam to the
bulb at the metallized surface.

2. The method of basing electric bulbs which
includes the steps of applying a ceramic material

_with metallic filler on that part of the bulb blank

to which the base is to be applied, sealing the
mount into the blank and utilizing the heat ap-
plied during the sealing step to fix the said mate-
rial to the glass, applying a metallic surface to
said material and then securing the base to the
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bulb at the metallized surface with a nonporous
sealing material,

3. The method of basing electric bulbs which
includes the steps of applying & ceramic material
with metallic filler on that part of the bulb blank
to which the base is to be applied, sealing the

8
base shell by embedding it in the mass of non-

porous sealing material. i

8. The method of basing electric bulbs which

Includes-the steps of applying a ceramic material

! with metallic filler on that part of the bulb blank

* to which the base is to be applied, sealing the

mount into the blank and utilizing the heat ap-

plied during the sealing step to fix the sald mate-
rial fo the glass, applying a metallic surface to
said material and then securing the base to the

10

bulb at the metallized surface with an electrical .

conducting material and with the end of the
ground terminal embedded in seid material.

4. The method of basing electric incandescent
lamp bulbs which includes the steps of applying
g ceramic material with metallic filler on that
part of the bulb blank to which the base is'to be
applied, sealing the mount into the blank and
utilizing the heat applied during the sealing step
to fix said material to the glass, applying & metal-
lic surface to said material and then securing
the base to the bulb‘at the metallized surface
with a nonporous soldering material and with
the end of the ground terminal grounded to the
base by being embedded in said soldering
material.

5. In an article of the character set forth, an
envelope having a portion adapted to receive
a base, said portion being metallized gt least about
the base line thereof, an open-ended metallic
base shell secured to said envelope at the metal-
lized surface and forming g seal with said portion
all the way around the periphery of the base
which comprises a ring of non-porous soldering
and sealing material caught between the metal-
lized surface and the interior side wall of the
base and confined fto the area In the vicinity of
the open end of the shell, said ring of non-porous
soldering and sealing material together with the
metallized surface and the interior of the base
constituting the sole base attaching means.

6. The method of manufacturing an incandes-
cent lamp having a glass envelope adapted to
receive an open ended metallic base shell com-
prising the steps of metallizing a portion of the
envelope at least about the base line thereof,
applying the open ended mefallic base shell to
said metallized portion and forming a seal be-
tween said metallized portion and the interior of
the base shell near the open end thereof by in-
troducing a ring of non-porous soldering and seal~
ing material in the metal base surface and adja-
cent the metallized surface of the envelope and
apblying heat to melt the ring in situ to form a
non-porous seal and fastening means all the way
around said envelope portion and the interior of
the base shell and grounding one wire of said
lamp to the base by embedding it in the solder
ring.

7. The method of manufacturing a lamp having
an envelope adapted to receive a metallic base
open ended shell about & base portion thereof
comprising the steps of metallizing said base
portion at least about the base line thereof,
applying the open ended metallic hase shell to
sald portion at the metallized surface and form-
- Ing a seal between said metallized portion and the
interior of the base shell near the open end thereof
by introducing a ring ol non-porous soldering
and sealing material between the metallized sur-
face and the interior wall surface of the base and
applying heat to melt the ring in situ to form a
non-porous seal and fastening means all the way
around said envelope portion and the interior of
the base shell and grounding a lead-in wire to the
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mount into the blank and utilizing the heat ap-
plied during the sealing step to fix the said mate-
rial to the glass, applying a metallic surface to
sald material and then securing the base to the
bulb at the metallized surface by introducing he-
tween the overlying surfaces of the base and the -
metallic surface a relatively low melting point
metal.

9. An electric incandescent lamp having g glass
bulb and a metallic base, said bulb having a metal-
lized portion formed integrally with the glass and
extending at least partially into the base part,
and a ring of solder between the internal meeting
surfaces of the base and the metallized portion
with at least a part of it adhered to the base and
metallized ring to form a seal and the ground
wire of said bulb embedded in said ring of solder.

10. In an article of the character set forth, an
envelope having a portion adapted to receive &
base, said portion being metallized at least about
the base line thereof, an open-ended metallic *
base shell secured to said envelope at the metal-
lized surface by a body of non-porous soldering
and sealing material cauzht between the metal-
lized surface and the interior side wall of the
base and  extending all the way around the
periphery of the base to form a secure sealing
between said base and the metallized portion, said

5 body of non-porous soldering and sealing mate-

rial together with the metallized surface and the
interior of the base constituting the sole base
attaching means.

- 11. The method of basing non-metallic en-
velopes which includes the steps of applying a
material having a metallic constituent on that
part of the envelope to which the base is to be
applied, applying heat to the material to fix said
material to the glass, electrolytically depositing
a layer of metal on said material and then secur-
ing the base all the way around to the metallized
portion of the envelope with a low melting point
metal to form an air-tight seal therebetween.
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