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This invention relates to electric lamps and
particularly to miniature incandescent lamps for
automotive purposes, although certain features
thereof are of utility in other applications.

An-object of the invention is a new and im-
proved lamp construction wherein shorter light
center lengths can be obtained.

Another object is a new and improved lamp
of the character set forth wherein limitations on
the diameter of the leading-in wires are, for ail
practical purposes, eliminated and a single piece,
straight-through leading-in wire construction
may he used.

Still another object of the invention is a novel
and improved miniature ' incandescent lamp
which is characterized, among other things, by
the low cost of manufacture thereof as compared
with the cost of manufacturing conventional
lamps.

A further object of the invention is a method
of manufacturing such miniature lamps which is
characterized by the low cost of manufacture and
further by the production of lamps of more uni-
formly good quality with fewer rejects.

Other objects of the invention will hereinafter
appear,

For a better understanding of the invention
reference may be had to the accompanying
drawings, wherein i

Fig. 1 is a diagrammatic view of an exploded
view of a bulb and a mount therefor embodying
the invention;

. Pig. 2 is a side view of the completed lamp with
parts hroken away;

Pig, 3 is an exploded view similar to Fig. 1 of
ancther embodiment;

Fig. 4 is a side view of the completed lamp of
the embodiment of Fig. 3;

Big, 5 is an exploded view of the mount parts
of a lamp embodying the invention;

Fig. 6 is a diagrammatic view partly in section
" of the completed mount of Fig. 5;

Pig. 7 is a side view of another embodiment of
the invention; '

Figs. 8a, 8b, 8c and 8d are enlarged diagram-
matic views illustrating certain steps in the man-
ufacture of the embodiment of Fig. 7:

Fig. 9 is a sectional view of another embodi-
ment of the invention;

Mig. 10 is a side view of ancther embodiment of
the invention;

Fig. 11 is an enlargsed view of the embodiment
of a part of the lamp of Fig. 10;

Fig. 12 is a view partly in section of the button
element utilized in the embodiment of Fig, 10;
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Fig. 13 is an exploded view of a miniature photo
flash lamp bulb embodying the invention;

Fig. 14 is a diagrammatic side view partly in
section of the embodiment of Fig, 13;

Fig. 15 is an exploded view of an envelope and
&8 button mount for a radio tube embodying the
invenhtion; and

Fig. 16 is a side view partly in section thereof.

Referring to Figs. 1 to 4, inclusive, I have il-
lustrated my invention as embodied in conven-
tional automotive head or projector lamp bulbs.
The lamp or bulb of Figs. 1 and 2 is one conven~
tional type and shape and the lamp or bulb of
Figs. 3 and 4 is of another conventional type. The
lamp of Figs. 1 and 2 is a'‘multiple filament lamp
while the lamp of Figs. 3 and 4 is a single fila~
ment lamp. :

It is conventional practice in making these
automotive lamps to form mount stems compris-
ing flares and then to fuse the flares and necks
of the bulbs together. Conventional bases are
then attached to the neck of the bulb. . This
practice involves the utilization of fusing tem-
peratures high enough to melt the glass of the
bulb neck and the flare and this gives rise to spe-
cial annealing and other problems. Also in the
manufacture of the stems the fiares are melted
upon the lead wires and special lead wires-are re-
quired, as for ekxample, of Dumet wire which are
limited as to the volume of current that may be
employed. By the invention illustrated in Figs.
1 to-6 this conventional practice with its spe-
cial problems and expensive operations is avoided.

Referring to Figs. 5 and 6 I first form a mount
of the simplified character shown in these fig-
ures which comprises simple metallic lead. wires
I, a disc 2 of glass and a conventional lighting
filament 3. The disc 2 is provided with aper-
tures or holes 4, one for each of the metallic wires
{ and these metallic wires | are fastened.to the
disc or button 2 and sealed within the open-
ings 4 by means of a suitable bonding material
5 which melts or fuses at a temperature substan-
tially below the fusing temperature of the glass
of the button or disc 2. The bonding material
§ should also have a coefficient of expansion ap-
proaching that of the glass dise 2 but as indi-
cated should melt at a substantially lower tem-
perature so that the bonding material can be
fused into the openings 4 about the metallic lead
wires. I" without fusing the button or disc 2 at
any point thereof and without setting up undue
strains therein. In the particular embodiment
llustrated the bond § is formed by first: forming
about the leads | a mass 5’ of such material at
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the desired points thereof. This is effected by
first mounting on the lead wires | cross lengths
6, these cross lengths 6 being fastened to the
lead wires | at points which are desired to be
at or substantially Aush with the inner face of
the disc or button 2. After these short cross
lengths € are fastened the bonding material ¥’
is anchored to the length 6, as by heating suffi-
ciently to anchor it and as- diagrammatically
shown in Fig. 5 this bonding material forms a
bead-like body after it has been thus anchored
to the eross wires at this point. With the metal-
lic lead wires | thus provided with the beads
or globules of bonding material &’ and with the
filaments 3 mounted on the ends thereof in
any conventional manner these lead-in wires f
and the button or disc 2 are then assembled
with the lower ends of the lead wires { passing
through the openings 4 of the button, and with

the globules or masses 5" of fusing material resi- o

ing on the upper side of the disc or button at
the openings 4. With the parts thus assembled
" the masses of bonding material 5’ are heated to
a temperature sufiicient to fuse them about the
lead wires | and in the openings & as shown in
Fig. 6. Since the fusing temperature of the
bonding material is substantially below that of
the glass of the button or disc 2 the heating of
the dise or button 2 is substantially less than is

required to fuse it and the annealing and other ;

probles arising at the higher temperatures are
avoided and wires | are of sufficient capacity to
carry the load without limitation. After the
making of the simple mount of Fig. 6 it is then
assembled into the bulb and bonded thereto as
described below.

The disc or button 2 is formed with an upper
flat surface 2’ at its periphery for assuming an
abutting relation with the end of the neck of a
pbulb and the uppeér central part of the dise or
button is slightly tapered in an upward direc-
tion as indicated at 7 and extends into the in-
side of the neck of the bulb.

The button or disc is provided also with an
aperture § which may eonveniently be centrally
disposed of the button or disc for the reéception of
an exhaust tube 9. The latter is preferably of
glass and is also preferably fastened within the
opening 8 by means of a bonding material simi-
1ar to the bonding material 3, namely one which
has a fusing or melting temperature substan-
tially below that of the button or disc 2 and the
exhaust tube § and also preferably having a co-
efficient of expansion approximating the “coeffi-
cient ‘of expansion of the glass.

With the buttoni or disc mount shown in Fig. 6
thus formed it is then assembled into fasten-
ing and sealing relation with the bulb {0 shown
iti Pigs. 3 and 4. Before the bulb {8 and the
button or disc mount are assembled one -of these
elements is provided at the sealing line with a
suitable bonding material which fuses at a tem-
perature substantially below the fusing temper-
ature of the envelope or bulb 19 and in the par-
ticular embodiment shown the disc or button
" 2 is provided with such a material 41{’. This
bonding material {1’ is positioned on the upper
surface 2’ of the dis¢ and around the tapering
upper part T of the disc. The two elements are
‘then assembled with the abutting edge 18’ of the
neck -of the bulb 10 resting upon the material
11’ and with the upper tapering part of the dise
or button projecting into the neck of the bulb.
With the parts thus assembled sufficient heat is
applied to the bonding material {1’ to fuse the
neck of the bulb to the button or disc. This seal-
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-ing in the particular embodiment shown com-
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prises both a butt seal hetween the abutting edge
18’ of the neck of the bulb I8 and the upper
surface 2’ of the button or disc 2 and also a seal
around the inner edge of the neck of the bulb
10 to the lower part of the taper 7. The bond
thus formed is indicated at ! in Fig. 4. By thus
sealing the button or dise mount to the neck of
the bulb 19, the highest tempeérature to which
any part of the bulb 18 and the button or disc
2 is subjected is the fusing temperature of the
bonding material 1{’ and since that is substan-
tially below the fusing temperature of the bulb
and the disc the annealing and other problems
are simplified and the stress and strains are mini-
mized during the sealing-in- step.

The embodiment of Figs. 1 and 2 is the same
as that of Figs. 3 and 4, the only difference
being that a differently shaped bulb or envelope
12 is used and multiple filaments 3 are employed
reéquiring more than two leads I.

In Figs. 2 and 4 the lamps have heen ex-
hausted or filled with the desired gas and the ex-
haust tubes 9 are sealed off as indicated at 9’.

Instesd of forming the mount and assembling

" the mount in two steps, this may be done in a
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single step, that is before the lead wires [ are
actually fastened to and sealed to the button 2
the assembly consisting of the butten, the leads
{ and the bulb I8 (or {2) are assembled to-
gether in the desired sealing relationship and
the assembly is then heated to a temperature
sufficient to fuse the bonding materials 8’ and i’
simultaneously which- temperature is below the
fusing temperature of the button and the en-
This heating may, for example, be
effected by heating the whole assembly in an
oven-or the heating may be effected in any other
suitable manner as, for example, by applying
gas burner flames thereto or to- the neck and
dise. The heating which is sufficient to fuse the
kending material and seal the parts together
may be effected in o very short time as, for ex-
ample, a period df a minute or substantially Jess
thafn o minute. 'Thus where in the convernitional
vractice two separate heating operations are re~
quired, namely one for making the conventional
stem and second the fusing of the stem fo the
glags bulb, I am able to form the completed bulh
with  just one heating except for the -exhaust
and sealing off operation. This latter operation
may be effected immediately after the ssaling of
the leads I, the buttons 2 and -the bulbs together
S0 as to avoid cooling and reheating for the ex~
haust. However, the sealing and fastening of

? the exhaust tube 8 to the button 2 may be ef-

fected at the same time, namely simultaneously
with the fusing of the bonding matema’s 5 and
1.

The lead wires 1 as above indicated may be
the plain conventional alloy wire used as.the
support wires in conventional automotive tamp
bulbs and no special sealing-in wire as, for ex-
ample, Dumet is required. The cross wires §
may he of the same glloy as the lead wires |
and these wires function to facilitate the an-
choring of the bonding material thereto and to
prevent the wires 1 from tending to slide rela-
tively to the button 2 during the sealing step.
The bonding material ¥ and i1’ may be of
paste form or of solid foerm. The solid form
may be formed into a ring i{ .and disposed
on the surface 2’ of the button. 2 or the

material in the form of a paste may be ap-

plied to 2’, and similarly with respect to the
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bonding material 5’. The glass of the bulbs (0
and {2 may be of the conventional lime or lead
glass and similarly the buttons 2 and the ex-
haust tubing 8 may be of the same glass. Any
suitable bonding material may be used for the
material 5’ and |1’ having a fusing temperature
substantially below the softening or fusing tem-
perature of soft glass of which the bulbs 18
and 12, the button 2 and the exhaust tube § are
formed. It must have the quality of forming a
firm bond between the elements with a tensile
strength sufficient to hold the parts firmly united
and other desired characteristics such as free-
dom from crazing. It also must have a coeffi-
cient of expansion in the neighborhood of the
coefficient of expansion of the soft glass parts
which are to be sealed and honded together. I
have obtfained particularly good results by uti-
lizing a low fusing material which may be de-
scribed: generally as of the lead or lead oxide
family of such materials available on the markst.
For example, I have obtained good results with
a_ bonding material containing 569% or more of
lead or lead oxide and a suitable flux or fluxes
and a suitable filler or fillers to compensate for
any irregularity in the expansion of the flux or
mass when fused and set between and to the
button surfaces of the elements to be sealed and

joined.  The elasticity of the fillers compen-
sates for any irregularity in the expansion of :

the fiux or mass when fused and set between and
to the surfaces. It has a coefficient of expansion
in the neighborhood of the coefficient of expan-
sion of lime glass and has a range of expansion
coefficient of from 85 to 95 multiplied by 10-7.
It melts or fuses at a temperature under or
around 500° C. which is substantially below the
softening or melting peoint of lead glass, which
is roughly 626°-C. and that of lime glass which
is roughly 696° C.  This bonding and sealing ma-
terial when fused between the juxtaposed sur-
faces of the peripheral edges forms a firm union
between the soft glass elements to be joined
which has been demonstrated by tests to be at
least as strong, if not stronger than the glass
itself and further the bonding and sealing
operation may be effected with little or no re-
Jects or shrinkage. This fused honding material
appears fo merge into and in effect form part of
the glass of the elements to be joined notwith-
standing the fact that the bonding operation is
carried on at a temperature well below thée fus-
ing temperature of the glass elements to be
joined and with the film or layer of bond having
tensile strength adeguate not only to firmly unite
the elements when the lamp is evacuated but aiso
when.the lamp is pressurized with gas. 1t is
understood however that my invention is not
limited to this particular bonding material since
other bonding materials having characteristics of
the above described bonding material may be
. utilized.

In the embodiments of Figs. 7 and 8 the lead-
in wires 15 are in the form of tubes and these
tubular conductors are sealed in openings formed
in the buttons 16 in a manner similar to the
sealing of the lead wires | into the button 2 as
above described and by the use of a bonding
material similar to the bonding material 5, 5’ of
Figs. 1 to 6. The filament {7 is mounted upon
support wires I8 of conventional metal as, for
example, nickel alloy, with their lower ends fas-
tened to the inner ends of the tubular conductors
15, as, for example, by welding. The button 6
is bonded to the neck of the bulb 19 by means
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of a bonding material similar to the bonding ma-
terial {1’ of Figs. 1 to 4 and in a similar man-
ner, this bonding material having a fusing point
substantially below the fusing point of the glass
of the butiton 18 and the bulb 19. The hollow
conductors or lead wires {5 are utilized for flush-
ing the air out of the bulb 19 and for introducing
any desired gas inside the bulb. Figs. 8a to 8d
are enlarged views of the neck portion of the
bulb 19 for purposes of illustration. A pinch 20
is formed in the side of one tubular conductor
{5 which is to be used as the inlet, this pinch 20
being formed adjacent the button 16. Into the
outer end of this tube 5§ is placed a sealing and
bonding material which may be similar to the
bonding material 5’ and {1’ above described or
any other suitable material. In the particular
embodiment shown this bonding material 21 is in
the form of an elongated body which is inserted
in the open end. of the tube up against the walls
of the pinch 20. A pinch 22 is also formed in
the other tubular conductor {5 but before this
pineh is formed 2 body of sealing and bond-
ing material 2{ is inserted in the open end of
the tube beyond the point where the pinch 22
is to be formed and then the latter is formed,
or the material 21 may be inserted into the in-
ner end of the tube {5 after the pinch 22 is
formed and bhefecre the mount is sealed to the
bulb, but in sealing in the mount care must be
taken not to fuse the material 21. This latter
tubular conductor {§ forms the outlet through
which the air and other gaseous material to be
removed from the tube is flushed. A flushing
gag is then-introduced into the inlet tube as, for
example, by connecting a rubber tube to the in-
let which tube is connected with the source of
flushing gas pressure. - After the bulb {9 is
flushed the sealing material 21 is heated and
melted to seal up the outlet tubular conductor at
the pinech 22. This heating may be effected by
the flame as shown in Fig. 8b. The supply of
flushing gas is preferably continued while this
bonding and sealing material 21 is being fused
the outer tube at the pinch 22. : After
the bulb is flushed out in this manner and the
outlet tube sealed at the pinch 22, the pressure
of the gas can be increased and raised to the de-
sired value inside the bulb. When this is effected,
the body or fusing material 21 below the pinch
28 is fused or melted so as to seal the inlet tube
(Fig. 8¢). After the fusing of the sealing mate-
rial 21, the outer ends of both the inlet and out-
let tubular conductors may be filled with lead
solder melted thereinto as indicated at 25 in Fig.
8d. The heating flame may be of an ordinary
gas and air flame for heating and fusing the
bhonding and sealing bodies 2{, and Argon gas
may be used as the flushing gas. By forcing the
Argen gas through the inlet tubular conductor,
the air therein and other gases are forced out
through the tubular outlet past the pinch 22 and
when the gas is all out the outlet tubular con-
ductor is sealed as described above, whereupon
the Argon gas is continued. to be supplied until
the desired pressurs is reached. Some of the
Argon gas Is likely to be lost in this operation
of flushing, and therefore a less expensive gas
such as hydrogen may be used as the principal
flushing medium. After the air is flushed out of
the bulb, the Argon is supplied through the in-
let to drive out the hydrogen, or the greater por-
tion of it, whereupon the outlet tube is sealed and
the Argon gas continued to be supplied up to the
desired pressure.
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The tubulak lead-in structure Nustrated in the
embediment of Pigs. 7 and 8 may be used for
connection directly to an external circuil, and
thus eliminate the eonventional lamp base; this
would resuit in a material reduction in the cost
of the lamp. This is also frue of the embodi=-
ment llustrated in Fig. 8, wherein cencentric
tubular terminals sealed into the glass envelope
are employed.

In flushing the lamps having the tubular-type
terminals as iustrated in Figs. 7 and 8, it is
possikle to effect the flugshing operation without
the need for conventional pumping. By the com-
bination of an adeguste flush plus heating of the
ﬁ_‘ameﬂt in a contreiled flush atmoesphere, such

s, for example, hydrogen, the envelope could be
‘Lho,“augbly purged of residual gases and flled
with an inert gas such- as.argon, for example.
Moreever, with this particular lamp construction
it is possible to employ filling pressures up to the
hursting strensgth of the assembled parts, and
the lamps could be tipped off with pressures of
the erder of seversal atmosnheres and even higher.
For instance, the plug 21 could be melted within

its terminal 15 while the gas pressure is being
mamtame.d on the lamp, since the pressures on
either side of the plug weuld be egual, and an
effective seal could be made.

“With ‘this strticture, as well as with the strue-
tures previousty deseribed, sheort light-center
lengths are readily atiainable, and this is par-
ticularly s¢ where the leading-in wires form the
terminels to ceanect the lamp directly to an
external circuit without the necessity for a cen-
ventional base.
facilitates the positioning of filaments in what
are generally termed “pre~focused” lamps, and in
which the filament must occupy a predetermined
pesition with respect to the base or some other
guiding feature on the bulb, so that when it is
miounted in the apparatus, the filament will be
in a predetermined position with respeet to the
optical system with which it is to cooverate.
Moereoyer, by means of the greaily decreased light
center lengths available with the sérueturs as
iltustrated in Tigs. 7 and 8, as well as with other
enthodiments of the inventisn illustrated in th
drawines, far greater latitude is permissible in
the design of asseciated coptical devices than
would be pevimissible with econventional lamp
struetures with which I am familiar.

In the embodiment of Fig. § I have shown a
conventional type of hulb 33 with the fillament
mqunt comprising concentric tubular lead-in
conductars, these concentric conduetors compris-
ing an ocuter hollow or tubular conductor 3f and
an inner tubular conductor 32. These two tubular
eonducters 34 and 32 may he insulated from eaeh
other in any suitable manner but preferably thy
are insulated from each other and fastened firm-
1y together by means of an insulating and bond-
g maberial 233 of the character of the bond-
ing material §’, 11’ and 24 above described. This
bond 33 is fused cr melted in situ in a manner
to surrcund the iansr tube &2 and fo bond the
latter to the ouier tubular cenductor 8f in aub-
stantially concentric relation thzrewith. A cen-
ventional filament 234 is mounted cn filament
support wirzs 36 and 35, the support wire 38
heing fastened to the cuter tubular conductor 34
a3 by welding and the support wire §3 being fas-
tened similariy to the upper end of the inner
tubular conducter 22, vthe latisr projecting stight-
1y beyond the inner end of the outer tubular
conductor 31 to facilitate the welding of the sun-

Moreover, this structure greatly
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port wire 3§ thereto. The filament mount thus
formed is fastened to and sealed to a flare or
cup-like device 37, the latter preferably being
of glass and this may be of the same glass eom-
position as that of the bulb 30. The flare 37 is
provided with an opening through which the
rount support eomprising the tubular condue-
and 32 is inserted and the two parts
are fastened and sealed together along the pe-
riphery of the opening of the flare 37, as shown
at 38, the latter preferably bemg a bond mate-
rial of the character of the bond material 57, (1
and 24, above described. The flaring periphery
of the flare 37 is also fastened and sealed into
the neck of the bulb neck 38’ of the bulb 39 by
means of the bondmg mater1a1 '39 which is simi-
lar to the bonding material 88. Both the seals
38 and 3% may be formed snrxultaneously or the

‘seal at 38 may be first formed and the seal at 39

med thereaxtnl The inner tubular lead -in
onductor 32 is ut111zed for exhaustmg the lamp |
and f<>1 1nt100uc1rg a2, sui table gas if desired. At
the completlon of the exhaust the tubular cons:
ductor 32 is closed off in any suitable manner
anﬂ I have mdmated 1‘t as closed off by a sealing
matehal l‘é‘s whlch may be of the character of the
bond and seals 38 and 38. The tubular conduec-
+cr:, 34 and 32 may be of a eonventional alloy
known in the trade as No. 4 alioy. The seals 33,
33 and 8§ may be formed simultaneously so as
) avoxd reheating in steps if they are formed
at dlfferent times.

Flrm and secure bonds and seals are thus oh-
tained between the tubular lead-in conductors 34
and 32, between the tubular conducior 3t and the
flare 37 and between the flare and the neck 39’
of the bulb 38 and moreover without heatmg
either the flare 37 or the bulb 38 to the fusing or
melting point. The low wmkmg uempelatules
surmhfy the bonding and sedling operation as
weil as annealing operations and the mount
structure is considerably simplified. This pro-
vides a complete single cireuit lamp with only
one protruding connector which then itself is in-
sulated to provide the circuit connectlons The
lamp of this embodiment is partlculally adapucd
for use with a special type jet connoctor

In the embodiment of Figs. 10, 11 and 12 I
have illustrated a bulb 56 of a conventional type
and shape and having the lead-in wires 51 fas-
tened and sealed in posmlon by being embodied
in the bond and seal 52 formed between the but-
ton closure 53 and the neck 58’ of the bulb 58.
The button closure 53 is formed by flaring the
exhaust tube 54 at one end. 'This flare 53 is
provided with V notches 85 on its periphery for
the accommodatwn of the lead-in conductors 3i
and the bonding material 52 utilized in bondlng
and sealihg the flare 53 to the neck 50’ at the
same time bonds and seals the conductors 51 in
these V notches. ‘This bonding material 52 is of -
the character of the bonding materials 5/, {1’
and 21 .above described. In the partlcular em-’
bo\umenu shown the lead-in conductors §1 are
oﬁ”set at 51’ to accommodate them to the sealing
pos1t10n between the periphery of the flare 53
and the neck 50’ of the bulb and at ‘the same
tlme to be'in a posmon 0 support the filament
5§ in the desxred manner. All parts are jigged
in uhe ﬁnal position and oven-heated to effect the
seals. The exhaust is effected through the ex-
haust tube 54 and the latter is sealed off in any
conventional manner at 54’. This provides a
sxmple and inexpensive constx uction for low cost
lamps such as photoﬂash or other surfaces where
a special connector may be provided.
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In the embodiment of Fig. 14 I have illustrated
a photoflash lamp comprising a bulb 60 and a
button mount 61. The latter is similar to the
button mount 2 described above with respect to
Figs. 1 to 6 and is bonded and sealed to the neck
of the bulb 60 by means of a bonding material 11’
identical with that described with respect to Figs.
1 to 6. This bonding material 11’ when fused
forms the bond {1 of Fig. 14. :

The lead-in conductors 62 are sealed into the
button 61 in the manner similar to the sealing of
the lead-in conductors { to the button 2 of Figs. 1
to 6, namely, by the use of a bonding material
similar to the bonding material 5’ and {{’. An
exhaust tube 63 similar to the exhaust tube 9 of
Figs. 1 to 6 is bonded and sealed to the button §1
and in the manner described above with respect
to exhaust tube 9.. The conductors 62 carry an
igniting filament 64 for igniting the magnesium
or aluminum foil 65 contained in the bulb 6. The
ignition means and the magnesium or aluminum
foil are of any conventional structure and as in
conventional practice oxygen is contained in the
bulb 66 to accelerate the lighting flare. Fig. 13
is an exploded view of the bulb 60 and the mount
before the mount and the bulb are bonded and

10

25

sealed fogether, the bonding material |’ being .

positioned about the button 61 either in the paste
or solid form.

In the embodiment of Figs. 15 and 16 I have &

illustrated a radio tube having an envelope 10
and a button mount Tt, the interior structure of
the radio tube being omitted for convenience in
illustration. The mount T{ comprises a button
72 similar to the button 2 of Figs. 1 to 6. The
open end of the tube 10 is butt sealed and bonded
to the button 72 in 2 manner similar to the seal-
ing and bonding. of the button 2 to the neck of
the bulb {2 above described and by the use of
a bonding material (1’ similar to the bonding
material 11’ of Pigs. 1 to 6. The mount Ti also
comprises a multiplicity of terminal connectors
73 which are conventional. These terminal con-
nectors may be sealed into the button during
the button molding process, or they may be se~
cured in the button in substantially the same
manner as shown and described in connection
with Figs. 5 and 6.

With the new and improved lamp construction
as previously described, applicant is able to form
incandescent lamps having much shorter light-
center lengths, which feature is of great impor-
tance in certain applications, and especially in
applications wherein the filament is to be dis-
posed at a particular point with respect to a re-
flector.

Another important and outstanding advantage
of this invention resides in the particular
leading-in wire structure. With conventional
methods of sealing in the leading-in wires in in-
candescent lamps with which I am familiar, the
diameter of the wire is limited, since too large a
wire will crack the press supporting the wires and
filament, and this wire limitation limits the
amount of power that can be delivered to the
filament. With applicant’s construction, how-
ever, there is, for all practical purposes, no limi~
tation whatever on the wire size, and relatively
large wire diameters may be employed without
any possibility of cracking or otherwise dam-
aging the button part of the lamp even in the
presence of the wide temperature range encoun-
tered during normal use of lamps of this type.

Furthermore, the use of the button seal and
leading-in wire construction in accordance with

50
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this invention enables the use of a straight single
section of leading-in wire, which materially re-
duces the cost of manufacturing the lamp as
compared with the three-piece leading-in wires
used In conventional lamp constructions with
which'I am familiar.. -

For the sealing material denoted by the nu-
meral {1’ in the drawings, as for instance in Fig.
1, and the sealing material denoted by 5 and 5’
in Figs. 5 and 6, for instance, I have had par-
ticularly good results by utilizing a low fusing
material which can be described generally as
heing of the lead or lead oxide family of such
materials available on the market. Although it is
understood that other bonding materials having
the same characteristics may be used, as for ex-
ample the bonding material previously described,
they should preferably have a temperature coeffi-
cient of expansion around or fairly close to glass,
namely a coefficient ¢f expansion of 90 to
94x10-7. The bonding material previously de=
scribed has g softening point below 450° C.
(around 415° C. to 420° C.) and it melts or fuses
at a temperature around 500° C.  Its fluidity be-~
comes quite marked at temperatures above 500°
C. This marked fluidity of the bonding material
is such that when a portion thereof in the pul-
verized or granular form is positioned on g glass
slide and heated to the fusing and melting tem-~
perature, it tends to flow into a thin layer and
when heated to above 500° C., as for example to
575° C., say for fifteen minutes, it flows very thin
and spreads itself in g very thin flat layer on the
slide. I believe this tendency of the fused bond-
ing material to spread into a thin layer or film at
around or above 509° C. is important in the form-
ing of the seal and strong rigid joint, although I
have ohtained fairly good results with bonding
materials whose fluidity at the fusing and melting
temperature is substantially less than that of the
specific bonding material described above.

Any suitable glass may be usad for the bhulb
and button parts, such for example as lead glass
which softens at around 6286° C., and lime glass
which softens at around §96° C., and by softening
is meant softening to a point where the glass he-
comes slightly flexible or distortable from its
shape, or begins to become flexible or distortable.

I have had particularly good results by using
bulb and button parts made of Lime glass.

The temperature coefficient of expansion of
lead glass at 0° C.—~310° C. is around 20X 107, and
that of lime glass is around 92X 10-7. While the
coeficient of expansion of the above-described
bonding material is somewhat different from that
of lead and lime glasses, and while the coefficient
of expansion of these materials may vary with
the temperature, I have found that after heating
up to 509° C. or above and during cooling the
asserably down to room temperature, the bond is
free from any tendency to craze and crack and
that a durable firm bond and g secure seal are
obtained between the glass elements. The elas-
ticity of the bond material above described com-

- pensates for irregularities in expansion within

the material itself and for slight differences in
coefficients of expansion between the glass of the
bulb and button parts, and this characteristic of
the bonding material is believed to be respon-
sible at least in part for the freedom from craze
and cracks in the joint formed between the glass
elements. These and other characteristics of the
bond contribute to its tensile strength and - to the
quality of forming a substantially integral bond
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hétween the abutting surfaces of the bulb and
button parts.

The bonding and sealing material when thus
fused between the juxtaposed and agbutting sur-
faces of the peripheral edges forms g firm union
between the soft glass elements, which has been
demonstrated by tests to be at least as strong, if
not stronger,- than the glass itself. This fused
‘bonding material appears to merge into and in ef-
feet form an integral part of the glass of the ele-
ments, though the bonding operation is carried
on at a temperature well below the softening tem-
perature of the glass, and with the film or layer
of bond having tensile strength adequate not only
to firmly unit the elements when the lamp is
evacuated but also when the lamp is pressurized
with gas. With the preferred bonding material,
the layer approaches molecular depth at the
pressure points with a variation in thickness of

the layer to compensate for the irregularities in .

the abutting surfaces and also forms a firm and
secure bond between the leading in means and
the button material.

These important features, together with the

important features and advantages previously set ¢

forth, greatly facilitate the manufacturing of in-
candescent lamps and enable the production of
lamps abt a materially reduced cost. Moreover,
it is possible with this invention to eliminate the
conventional base, as well as to produce lamps
having very short lisht-center lengths and which
can be accurately controlled in the manufacture
of the lamp. Furthermore, with the tubular ter~
minal construction which I have illustrated, con-

ventional pumping methods can be -eliminated, 3

and the envelope can be thoroughly purged of
residual gas in a much shorter time than with
conventiongl pumping processes with which I am
familiar, and the envelope can be filled and sealed
at much higher envelope pressures.

What is claimed is: :

1. A miniature incandescent lamp comprising
a glass bulb having an opening therein, a glass
button part sealed in said opening, a filament in
said lamp, and support wires connected with said
filament and extending through said hutton part
and hermetically sealed thereto, and transverse
members secured to each support wire at prede-
termined distances from the filament {o facilitate

positioning of the Slament relative to the button ;

part when said support wires are sealed in said
button part.

2. In g miniature incandescent lamp having a
glass bulb part having a neck-like opening therein

and an electric filament in said bulb, means for ;

supperting and aligning said filament in said
bulb comprising a button part having means on
the edge therecf for cooperating with the open-
ing'in said bulb to facilitate alignment of the but-
ton part relative to the bulb, and filament sup-
port wires extending through said button having
transverse members fastened thereto at prede-
termined distances from the filament to facilitate
alignment of the filament relative to the bution
part when the support wires are sealed therein

19
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glass bulb part having a neck-like opening there-

in, g filament in said lamp, and leading-in wires
for supporting said filament on their inner ends
and extending outwardly through said opening,
and means for closing said opening comprising
a glass tube having an outwardly flared portion
on. one end thereof with said flanged portion
closely fitting said opening and having notches
in the edge thereof through which the leading-in
wires pass, and means for sealing said flahge and
sugpoert wires to said bulb comprising a low tem-
perature adhesive having a melting point helow

- the softening point of the flange and bulb parts,
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by bringing said transverse members into con- -

tact with the surface of the button part before
effecting the seal.
3. A miniature incandescent lamp comprising a

said glass tube providing a tipping off means for
said bulb.

4, The methed of making an incandescent lamp
mount comprising forming a button part of in-
sulating material with at least two openings
therein for the reception of leading in wires fo
support a filament within the lamp, fastening a
short metallic member to each leading in wire
in transverse relationship thereto and at a pre-
determined distance from one end thereof, form-
ing a bead of sealing material about the metallic
member on each leading in wire, inserting the
leading in wires through the openings in the but-
ton part, heating the beads of sealing material
while exerting a slight longitudinal pressure on
the leading in wires whereupon the sealing ma-
terial will 811 the orenings to seal the wires there-
in withh the transverse members resting lightly
against one surface of the button part to ac-
curately fix the distance of said one end of the
leading in wires relative to the button part and
then securing a filament to said one end of the
leading in wires.

5. The method of making an incandescent lamp
mount comprising forming a buttecn part of in-
sulating material with at least two openings
therein for the reception of leading in wires to
support a filament within the lamp, fastening a
short metallic member to each leading in wire in
transverse relationship thereto and at a prede-
termined distance from one end thereof, insert-
ing the leading in wires through the openings in
the button part with the transverse members in
meeting engagement with one surface thereef and
sealing the leading in wires in said openings.
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