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ABSTRACT OF THE DISCLOSURE 
A method of making a ceramic light bulb or other elec 

trical device having a ceramic envelope portion formed 
of a translucent ceramic material and a metal closure 
member. The ceramic material is metalized in desired 
areas. The metal closure member is assembled with the 
ceramic envelope and a ?lament is mounted within the 
envelope with opposite ends in contact with metalized por 
tions of the envelope. Brazing metal is placed at all con 
tact areas between the envelope and the closure member. 
The assembly is then heated in a furnace at a tempera 
ture and time sui‘?cient to braze the assembly into an 
hermetically sealed device. 

BACKGROUND OF THE INVENTION ' 

This invention is a division of application Ser. No. 530, 
716, ?led Feb. 28, 1966, and now abandoned for “Ceramic 
Light Bulb with Metal Closure Member.” 

This invention relates to light bulbs of the incandescent 
type, and, more particularly, to a ceramic light bulb. 
As is well known to those skilled in the lamp art, there 

is a constant search for light bulbs, particularly of the 
incandescent type, of a strong and rugged construction 
which will withstand abuse in handling and shock and 
vibration during use. It has also become a recent desire 
to provide light bulbs of very small size for use in many 
types of modern electronic devices. Small light bulbs are 
necessary to provide illumination of various dials and 
the like as Well as provide necessary indicator lights. Re 
cent attempts at such light bulbs have resulted in small 
glass light bulbs such as is shown and described in Pat. 
No. 3,040,204. However, one problem with the light bulb 
disclosed therein is the use of a glass envelope which is 
a fragile, low temperature material. Also, the method of 
making such a light bulb is time consuming and expen 
sive. As is well understood, it is desirable that light bulbs 
be made as simple and as economical as possible. 

It has recently been discovered that simple, economical, 
and very rugged light bulbs can be made from translucent, 
ceramic material. Such light bulbs are very strong and 
can be made with very few parts. Also, it has been dis 
covered that light bulbs made of ceramic material may 
be made with mounting means constructed as part of the 
light bulb, thus eliminating the necessity of separate 
mounting means. 

It is therefore one object of this invention to provide 
a ceramic light bulb of simple and rugged construction. 

It is a further object of this invention to provide a 
ceramic light bulb which is small and compact and which 
may be mounted in any desired location. 
A further object of this invention is to provide a 

method of making a ceramic light bulb. 
A still further object of this invention is to provide a 

ceramic light bulb without separate mounting means 
which may be mounted on any surface such as a panel, 
for use as an indicator or illumination light. 
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SUMMARY OF THE INVENTION 

In carrying out this invention, in one form a ceramic 
light bulb is provided which comprises a ceramic envelope 
portion formed of any desired translucent ceramic mate 
rial. A metallic closure means is provided and is brazed to 
metalized portions of the ceramic envelope. A ?lament is 
mounted within the ceramic envelope and has its ends 
electrically connected in electrically isolated brazing ma 
terial. The ceramic light may be mounted by the metallic - 
closure member. The metallic closure member and a 
portion of the ceramic envelope at the brazing material 
provide electrical connections to the opposite ends of the 
?lament. 
The ceramic light bulb is made in a preferred form by 

metalizing ceramic material used to form the light en 
velope. The, thin ?lm of metal formed by metalizing is 
ground off of the ceramic material, as necessary, in the 
areas where translucency is desired and in those other 
areas where electrical insulation is desired. A metal clo 
sure member is assembled with the ceramic envelope and 
a ?lament is mounted within the ceramic envelope with 
its opposite ends in contact with metalized portions of the 
envelope which are electrically isolated from each other. 
Brazing metal is placed at all contact areas of the ceramic 
envelope, the ?lament and the metal closure member. The 
assembly is then heated in a furnace, in an atmosphere 
of hydrogen at a temperature and for a time sufficient to 
braze the assembly into an hermetically sealed light. The 
light is then heated in a vacuum at approximately 700° C. 
for approximately ten minutes to remove the hydrogen by 
diffusion through the hot metal closure member. 
The invention which is sought to be protected will be 

clearly pointed out and distinctly claimed in the claims 
appended hereto. However, it is believed that this inven 
tion, and the manner in which its various objects and 
advantages, as well as other objects and advantages, are 
obtained will be more fully understood by reference to 
the following detailed description of preferred embodi 
ments thereof, particularly when considered in the light 
of the accompanying drawing. 

BRIEF DESCRIPTION OF DRAWING 

FIG. 1 is a perspective view of a ceramic light bulb 
according to a preferred embodiment of this invention; 
FIG. 2 is a sectional view of the ceramic light bulb 

shown in FIG. 1; 
FIG. 3 is a sectional view similar to FIG. 2 showing 

another form of the ceramic light bulb according to this 
invention; and 

FIG. 4 is a sectional view of a ceramic light bulb, 
as shown in FIGS. 1 and 2, showing a preferred method 
of construction. 

DESCRIPTION OF PREFERRED EMBODIMENTS 

While the following description will set forth a pre 
ferred ceramic light bulb and a preferred method of mak 
ing such bulb, according to the embodiments of the in 
vention disclosed in the drawing, it will be understood 
that such description is for illustrative purposes only and 
should not be considered as limiting the scope of the in 
vention. 

Reference will now be made to the drawing, in which 
like parts will be indicated by like numerals throughout 
the various views thereof. Referring ?rst to FIG. 1, there 
is shown a ceramic light bulb 10 made according to the 
present preferred embodiment of this invention. As shown, 
ceramic light bulb 10 comprises a ceramic envelope por 
tion formed of ceramic members 12 and 14. 14 is the base 
member, as clearly shown in FIG. 2. The ceramic envelope 
portion of bulb 10 is sealed by a metallic closure member 
16. As will be apparent from FIG. 1, the ceramic light 
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bulb 10 will provide illumination, particularly through 
ceramic member 12 when ?lament 18 (FIG. 2) is heated 
by electric current. 

Considering FIG. 2 of the drawing, it can be seen that 
the ceramic envelope portion, comprising ceramic mem 
bers 12 and 14, is metalized to provide the thin metallic 
?lms or layers indicated at 20, 22 and 24. As will be under 
stood, the ceramic members 12 and 14 may be made ,of 
any desired translucent ceramic material. Alumina and 
forsterite are two examples of translucent ceramic which 
may be used in this invention. The ceramic members. may 
be metalized in any known manner. One method of metal 

- izing, which is described in Pat. No. 2,647,218 for Ceramic 
Electron Tubes, uses ?nely divided molybdenum powder, 
which is coated on the ceramic. The coated ceramic is 
then ?red in hydrogen to a temperature of approximately 
1500° C. This sinters the metal powder to the ceramic 
surface, producing a thin metallic layer which is ?rmly 
bonded to the surface of the ceramic. Another method of 
metalizing is shown and described in Pat. No. 3,215,555 
issued in the name of the present inventor. Of course, any 
other method of metalizing may be used. In the preferred 
form of this invention the molybdenum ?lm is plated with 
nickel to aid the ?ow of the brazing metal during the braz 
ing operation, as will be more fully described hereafter. 

Referring again to FIG. 2, ceramic member 12 may be 
metalized only along the rim 26, as is indicated by metal 
?lm 20. The base member 14 is provided with a dished 
portion 28 and a hole 30 extending through to the dished 
portion 28, as shown. Ceramic member 14 will be metal 
ized on both sides to provide the metal ?lm 24 in both the 
dished portion 28 and in the hole 30, as shown. The metal 
?lm 22 is also formed around the edge of base member 
14. After base member 14 has been metalized, the upper 
and lower surface will be ground to remove the metal ?lm 
from these surfaces while leaving it in the dished portion 
28, the hole 30 and the edge. The grinding will isolate 
electrically the metal ?lm 24 in dished portion 28 and 
hole 30 from the metal ?lm 22 at the edge of ceramic 
base member 14. The ?anged metal closure member 16 
is cylindrical in shape, having an upper edge 32 and a 
?ange 34 on its lower end. As shown, cylindrical member 
16 is sized such that the upper edge 32 will mate with the 
rim 26 of the upper ceramic member 12. Also, lower ce 
ramic member 14 will ?t snugly within the lower portion 
of closure member 16, as shown. The metal closure mem 
her is preferably made of metal which will have the same 
thermal expansion as the ceramic material. When the ce 
ramic material is forsterite a 52% nickel iron metal may 
be used. Metal such as kovar may be used with alumina. 
The bulb is assembled by brazing the metal closure 

member 16 to the ceramic envelope portion. The upper 
member 12 of the envelope is brazed to edge 32, as shown 
using any desired brazing metal. The brazing metal will 
?rmly adhere the metal ?lm 20 on rim 26 to the upper 
edge 32. The lower, base portion 14 of the envelope is 
brazed to the lower end of the cylindrical closure mem 
ber 16, the brazing metal making a ?rm bond between 
the metal closure member 16 and the metal ?lm 22 on 
the edge of base member 14. As will be understood, the 
brazing of closure member 16 to the ceramic envelope 
portion will form an hermetic seal between these mem 
bers, providing an hermetically sealed bulb 10. The ?la 
ment member 18 is mounted within bulb member 10, hav 
ing one end electrically connected to the brazing metal be 
tween edge 32 and rim 26. The opposite end of ?lament 
18 is mounted in hole 30 and is brazed to the metal ?lm 
24 during the brazing operation. If desired, a lead wire, 
indicated at 19 may be attached to the inner end of ?la 
ment 18, such lead wire being brazed to metal ?lm 24. 
Thus, the bulb 10 is provided with contacts formed by 
?ange 34 of metal closure member 16 and the metal ?lm 
24 in dished portion 28 of the lower member 14 of the 
envelope. As will be apparent from FIGS. 1 and 2, the bulb 
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10 may be mounted by means of ?ange 34 to any desired 
surface. The light from bulb 10 will diffuse through the 
ceramic envelope, formed by ceramic members 12 and 14. 
FIG. 3 shows another embodiment of the ceramic bulb 

of this invention. In the embodiment of FIG. 3, a ceramic 
bulb 10’ is shown, provided with a ceramic envelope por 
tion composed of ceramic members 42 and 44. Ceramic 
member 42 is in the form of a circular cap member having 
a depressed rim 46, as shown. Ceramic member 44 is in 
the form of a cylindrical member. Depressed rim 46 and 
upper and lower rims or edges 48 of cylindrical member 
44 are metalized to provide the metal ?lms 50 on rim 
46 and 52 on edges 48.; Also edge 54 of cap member 42 
is metalized to provide the metal ?lm 56. A metal closure 
member 58 is provided,‘ brazed to the lower edge 48 of 
ceramic cylinder 44, as shown. As will be understood, cap 
member 42 is also brazed to the upper edge 48 of cylin 
der 44, thereby forming an hermetically sealed bulb 10'. 
Filament member 60 is mounted diagonally across ceramic 
cylinder 44, with its opposite ends electrically connected 
to the brazing metal in the sealed areas between ceramic 
cap 42 and the cylinder 44 at one end and the closure 
member 58 and the cylinder 44 at the other end. As will 
be apparent from FIG. 3 bulb 10' may be mounted by 
metal base member 58, with the electrical connections 
made between the base metal closure member 58 and the 
metal ?lm 56 on the ceramic cap 42. If desired, ceramic 
part 42 could be of smaller diameter, leaving a ledge on 
the upper edge 48 of ceramic member 44, thereby provid 
ing a contact to metal ?lm 52. 
FIG. 4 shows a preferred manner of making the ceramic 

bulb of this invention. The embodiment shown in FIG. 4 
is the same as that shown in FIGS. 1 and 2. As shown in 
FIG. 4, the ceramic envelope is formed of two pieces of 
ceramic material 12 and 14, both being approximately 
50 mils thick. Metal closure member 16 is formed from 
a compatible metal approximately 10 mils thick. As ear 
lier noted, when the ceramic material of parts 12 and 14 
is forsterite then metal member 16 is desirably formed of 
52% nickel iron. Filament member 18 is formed of ap 
proximately 0.5 mil tungsten. Ceramic parts 12 and 14 
of the envelope are metalized, for example with molyb 
denum and then coated with nickel. The parts are then 
ground, as necessary, to leave metal ?lm 20 on rim 26 of 
part 12, and ?lm 22 on the edge of part 14, with ?lm 
24 in dished portion 28 and hole 30. The base member 
14 is placed within the lower end of metal closure mem 
ber 16 and a ring 70 of brazing metal, for example cop 
per, is placed on top of the base member 14 against the 
inner surface of metal closure member 16. The ?lament 
member 18 is then mounted with one end secured to a 
lead in wire 19, which is mounted within hole 30 in con 
tact with metal ?lm 24. The other end of ?lament 18 
rests on the upper edge 32 of closure member 16. A 
brazing ring 72 is placed around the end of the lead wire 
19 within the hole 30, as shown. In the preferred form 
of this invention, lead wire 19 is formed of molybdenum, 
approximately 15 mils in diameter. The hole 30 is ap 
proximately 17 mils in diameter. However, it should be 
understood that lead wire 19 may be omitted and the 
end of ?lament 18 brazed to metal ?lm 24 in hole 30. 
Another brazing ring 74 is placed on top of ?ange 32. 
This ring 74 is preferably made from 3 mil ?at stock. In 
place of brazing ring 74, a 3 mil coat of copper, or other 
brazing material may be coated on metal ?lm 20. Then 
the upper ceramic member 12 is placed on top of the 
brazing ring 74. If desired, a molybdenum clamp 76 may 
be used to clamp the assembly together, as is shown. Alter 
natively, a clamping ?xture may be provided. The clamped 
assembly is then placed in a furnace, preferably in an 
atmosphere of hydrogen, and heated to a temperature 
sufficient to melt the brazing metal and braze the part to~ 
gether. This will form an hermetically sealed light bulb 
10. The assembly may then be placed in a vacuum oven 
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and heated to a temperature of approximately 700° C. 
for approximately ten minutes to evacuate the sealed bulb 
by diffusing the hydrogen out through the heated metal, 
which is porous to hydrogen when heated. 
From the above description, it will be apparent to those 

skilled in the lamp art that there has been provided a 
novel ceramic light bulb. Obviously, the light bulb of this 
invention will be rugged and capable of being manufac 
tured in very small sizes at low costs. If desired, support 
members may be provided for the ?lament as is well un 
derstood in this art. Such supports could be brazed to 
isolated metal ?lms on one of the ceramic members. 

While there have been shown and described the present 
preferred embodiments of this invention, and the preferred 
method of manufacture, it will be clear that many changes 
may be made in the various described constructions with 
out departing from the scope of this invention, as set forth 
in the appended claims. 
What is claimed as new and which it is desired to 

secure by Letters Patent of the United States is: 
1. A method of making a ceramic light bulb compris 

ing the steps of; metalizing ceramic material forming an 
envelope to form a metal ?lm thereon, grinding said 
metalized ceramic material envelope to remove said metal 
?lm from desired translucent areas and to electrically 
isolate portions of said ?lm, assembling a metal closure 
member with said ceramic envelope, mounting a ?lament 
member within said envelope and in electrical contact 
with electrically isolated portions of said metal ?lm, 
placing brazing metal at all contact areas, brazing said 
assembly in a furnace with a hydrogen atmosphere, and 
then heating said brazed assembly in a vacuum oven at 
a temperature of approximately 700° C. for approximate 
1y ten minutes to evacuate the hydrogen from said assem 
bly by di?fusing it through the heated metal. 

2. A method of making an hermetically sealed elec 
trical ceramic device comprising the steps of; forming a 
ceramic envelope; metalizing portions of said ceramic 
envelope forming electrically isolated areas of metal ?lm 
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thereon; assembling a metal closure member with said 40 
ceramic envelope; mounting an electrical member within 

said envelope and in electrical contact with said isolated 
?lm areas; placing brazing metal at all contact areas; 
and brazing said assembly to seal said assembly. 

3. A method of making an hermetically sealed elec 
trical ceramic device as claimed in claim 2 in which the 
brazing step is carried out in a hydrogen atmosphere and 
then heating said brazed assembly in a vacuum oven at a 
temperature of approximately 700° C. for approximately 
10 minutes to evacuate the hydrogen from said assembly 
by diffusion through the heated metal. 
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