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1
PHOTOFLASH LAMP

BACKGROUND OF THE INVENTION

This invention relates to photographic flashlamps of
the type comprising a sealed bulb or envelope contain-
ing a combustion-supporting atmosphere and a charge
of combustible material which is ignited by ignition
means utilizing a fulminating primer material.

A photoflash lamp of the above general type is de-
scribed in U.S. Pat. No. 2,868,003 to Warren F. Al-
brecht. In this Jamp construction, the ignition means
comprises a pair of spaced apart inlead wires or elec-
trodes having a fulminating substance disposed upon at
least one of said inlead wires so that a high voltage
pulse produces an electrical arc between said inlead
wires for ignition of the primer which in turn ignites the
combustible material. Lamps of this type are generally
employed as a multipleflash array for sequential flash-
ing, one at a time, by means of an electrical firing cir-
cuit. A known firing circuit for such a multiple-flash
lamp array is described in U.S Pat. No. 3,728,068
which issued to the present inventor. The flashlamps
are connected in parallel according to this firing ar-
rangement and are fired by connecting successive
lamps sequentially across the firing pulse terminals by
using heat-responsive switches. The circuit functions,
basically, by sequencing beyond open-circuit flashed
lamps, and applies a firing pluse to the first lamp in the
array having a proper resistance across the space apart
inlead wires or electrodes. An “open-circuit” flashed
lamp, by comparison to a non-flahsed lamp, normally
has a higher electrical resistance between said inlead
wires which makes the breakdown voltage characteris-
tic of these flashlamps a critical factor for operation of
this firing circuit in the intended manner. Said in an-
other way, excessive variation in the electrical resis-
tance of a non-flashed lamp due to non-uniform spac-
ing between the inleads or primer application could
lead to higher breakdown voltages being required
thereby preventing lamp ignition. On the other hand,
an already flashed lamp should not become shortcir-
cuited when the flashlamps are connected in parallel
and which can occur in a number of ways due to the se-
verity of the photoflash reaction involved since suc-
ceeding firing pulses will be applied to the shorted
flashlamps instead of the next lamp to be fired. Thus,
the need is evident for a flashlamp design which reli-
ably provides ignition when fired by a high voltage
pulse at a predetermined breakdown voltage as well as
creates an open-cirucit after firing.

SUMMARY OF THE INVENTION

An important object of the invention is to provide an
improved photoflash lamp having a more uniform
breakdown voltage characteristic and open-cirucit con-
dition after flashing.

Another important object of the invention is to pro-
vide a novel flashlamp construction which is less prone
to accidental ignition by premature arcing between the
primer and the combustible metal foil.

Basically, the foregoing objectives are achieved with
a flashlamp construction comprising a sealed bulb of
light transparent material, a pair of inlead wires extend-
ing into said bulb in a spaced apart relationship estab-
lished at least in part by the presence of electrically in-
sulating material between said inleads, a mass of metal-
lic combustible material substantially filling said bulb,
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a combustion-supporting atmosphere in said bulb, and
ignition means connected between said inlead wires
which includes primer material being disposed upon
one of said inlead wires and an electrically conductive
film interconnecting said primer material and the other
inlead wire. In a preferred embodiment, a sleeve of
electrically insulating material is disposed along the
length of at least one inlead wire extending further into
the bulb than the other inlead wire and with primer ma--
terial being disposed upon the unsleeved end portion of-
the sleeved inlead wire. The electrically conductive -
film extends between the primered end of the longer
extending inlead wire and the shorter extending inlead
wire to provide an electrical ground between the inlead
wires which avoid premature lamp ignition due to elec-
trostatic discharge between the adjacent metal foil em-
ployed as the combustible material in the bulb and the
primer. Establishing a coaxial electrode configuration
in this manner between the conductive metal film
which coats the insulating sleeve of the further extend-
ing inlead wire and said inlead wires itself also provides
a uniform spacing to insure a.predetermined break-
down voltage for the ignition means. A further exten-
sion of said conductive film beyond the inlead wires to
a location on the inner surface of the bulb wall remote
from the ignition means helps in avoiding premature
ignition from electrostatic discharge. In a different pre-
ferred embodiment, the electrically insulating material
between the inlead wires is provided with sleeves upon
each inlead wire and the electrically conductive film
provide interconnection between the primer material
and the unprimered inlead wire as a coating over the
composite structure. Positioning of the electrically con-
ductive film in this manner shields the primered end of
the further extending inlead wire to further prevent ac-
cidental ignition from electrostatic discharge through
the primer mass. In a still different preferred embodi-
ment, the conductive metal film can be employed with
ignition means wherein the primer material is itself rel-
atively conductive. More particularly, when the primer
material is relatively conductive, it becomes necessary
to interpose a dielectric barrier layer which cooperates
in generating the predetermined breakdown voltage by
initially preventing a conductive path of low resistance
through the primer mass. Such dielectric barrier layer
can be disposed on the primered inlead wire before
primering or form a coating on the primered mass sub-
Jacent to the conductive film.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of a photoflash lamp in
accordance with a preferred embodiment of the inven-
tion;

FIIG. 2 is a cross-sectional view of the ignition means
for the flashlamp in FIG. 1,

FIG. 3 is a cross-sectional view of the ignition means
having a dielectric barrier layer;

FIG. 4 is a cross-sectional view representing a differ-
ent preferred embodiment of the invention.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

The lamp shown in FIG. 1 of the sub-miniature type
having a construction described in U.S. Pat. No.
3,506,385 to Kurt Weber and George Cressman, and
comprises a tubular envelope 10, preferably made of a
borosilicate glass or other suitable light transparent ma-
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terial having a stem press seal 12 at one end thereof
through which a pair of lead wires 14 and 16 extend
from the exterior to the interior of the bulb 10 in a mu-
tually spaced apart manner. Sleeve elements 18 and 20
of a dielectric material such as glass or ceramic are dis-
posed along the length of each inlead wire 14 and 16,
respectively, to provide a spaced relationship therebe-
tween within the bulb as better depicted in FIG. 2 of
the drawings. By reason of the correspondence in the
structure of the ignition means for FIG. 1-2, common
reference numerals are used in each Figure. Returning
to the lamp description, it will be noted that inlead wire
14 extends further into the bulb than inlead wire 16 can
be accomplished by bending the latter inlead wire in
the form shown at 22 simply providing a shorter length
inlead. A mass or bead 24 of suitable primer ignition
material is disposed at the end of inlead wire 14 which
protrudes above sleeve 18 as means for igniting the
lamp when a spark is generated between the inleads in

response to a high voltage pulse provided by the electri- -

cal firing circuit. Conductive metal film 26 is applied
over the inlead end as by coating with a conductive
metal to provide interconnection between the primer
mass and shorter extending inlead wire 16.

The bulb 10 is substantially filled with a loose mass
of filamentary or shredded metal wire or foil 28, such
as with zirconium or hafnium or other suitable combus-
tible metal. Air is exhausted from the bulb 10 and the
bulb is filled with oxygen at a pressure of at least sev-
cral atmospheres, such as about 5-10 atmospheres, and
the bulb is sealed off at an exhaust tip 30 disposed at
the other end thereof from the stem press seal 12. The
lamp may then be coated with the usual lacquer or plas-
tic protective coating as the final assembly step.

FIG. 3 represents different ignition means according
to the present invention wherein a dielectric barrier
layer 32 is disposed immediately subjacent to the con-
ductive film 26 as means for preventing an electrical
path through primer mass 24 when the primer material
itself is relatively electrically conducting. Accordingly,
the lamp comprises sealed bulb 10, a pair of inlead
wires 14 and 16 extending into said bulb in a spaced
apart relationship provided by electrically insulating
sleeves 18 and 20, along with a mass of metallic com-
bustible material and a combustionsupporting atmo-
sphere (not shown). The ignition means are connected
between said inlead wires in the form of a mass of con-
ductive primer material 24, coated with dielectric layer
32, as well as being overcoated with conductive film 26
as the means of interconnecting the inleads. The same
type interconnection between inleads can be provided
if the dielectric barrier layer 32 is applied at the end of
inlead 14 before primering.

FIG. 4 represents a different embodiment of the pres-
ent ignition means wherein only one inlead wire is
sleeved and the conductive film disposed between the
inlead wires further extends along the inner bulb wall
at the press seal 12 to provide electrical interconnec-
tion between the filamentary mass of metallic combus-
tible material within said bulb (not shown), and the in-
leads. Accordingly, the ignition means of the photo-
lamp comprises the pair of spacedapart inlead wires 14
and 16, a dielectric sleeve 18 being disposed along the
length of inlead 14 only, a mass of primer material 24
being disposed upon the protruding end of said inlead,
and the conductive metal film 26. It will be noted that
said conductive film does not make electrical contact
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4
with the protruding end of inlead wire 14 to avoid a
short circuiting condition between the inleads.

While preferred embodiments of the present inven-
tion have been shown and described, various other em-
bodiments and modification thereof will become ap-
parent to persons skilled in the art as being within the
scope of the following claims. For example, it is con-
templated that both inlead wires could extend equally
to the same elevation within the bulb and a predeter-
mined voltage breakdown characteristic established by
further spacing between said inleads. Likewise, the
bending of one inlead to affect the lesser extension into
the bulb interior than the remaining inlead wire could
be accomplished in a manner which provides more reli-
able interconnection between said inlead and the fila-
mentary mass of metallic combustible material. Conse-
quently, it is intended to limit the present invention
only to the scope of the following claims.

What I claim as new and desire to secure by letters
patent of the United States is:

1. A high-voltage pulse actuated photoflash lamp
comprising a sealed bulb of light transparent material,
a pair of inlead wires extending into said bulb in a
spaced apart relationship established at least in part by
the presence of electrically insulating material between
said inleads, a mass of metallic combustible material
substantially filling said bulb, a combustion supporting
atmosphere in said bulb, and ignition means connected
between said inleads which includes conductive primer
material being disposed upon one of said inlead wires
and an electrically conductive film spaced from said
one inlead wire and interconnecting said primer mate-
rial and the other inlead wire, insulating means protect-
ing all of said one inlead except that portion exposed
to the primer material, said conductive film being dis-
posed adjacent said mass of filamentary combustible
material and having contast therewith.

2. A lamp as in claim 1 wherein a sleeve of electri-
cally insulating material is disposed along the length of
at least one inlead.

3. A lamp as in claim 1 wherein one of said inlead
wires extends further into the bulb than the other in-
lead wire.

4. A lamp as in claim 1 wherein the electrically con-
ductive film further interconnects the mass of metallic
coombustible material at a location remote from the
ignition means.

5. A high voltage pulse actuated photoflash lamp
comprising a sealed bulb of light transparent material,
a pair of inlead wires extending into said bulb in a
spaced apart relationship wherein one of said inlead
wires extends further into the bulb than the other in-
lead wire and has a sleeve of electrically insulating ma-
terial being disposed along part of its length, a mass of
metallic combustible material substantially filling said
bulb, a combustion supporting atmosphere in said bulb,
and ignition means connected between said inlead
wires which includes a mass of conductive primer ma-
terial being disposed upon the unsleeved portion of the
sleeved inlead wire and an electrically conductive film
spaced from said sleeved inlead wire and interconnect-
ing the primer mass with the other inlead wire, said
conductive film being disposed adjacent said mass of
metallic combustible material and having contact
therewith.

6. A lamp as in claim § wherein the electrically con-
ductive film further interconnects the mass metallic
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combustible material at a location remote from the ig-
nition mass.

7. A high-voltage pulse actuated photoflash lamp
comprising a sealed bulb of light transparent material,
a pair of inlead wires extending into said bulb in a
spaced apart relationship wherein one of said inleads
wires extends further into the bulb than the other in-
lead wire and both of said inlead wires have sleeves of
electrically insulating material being disposed along
parts of their respective lengths, a mass of metallic
combustible material substantially filling said bulb, a
combustion supporting atmosphere in said bulb, and
ignition means connected between said inlead wires
which includes a mass of conductive primer material
being disposed upon the unsleeved portion of the in-
lead wire extending further into the bulb and an electri-
cally conductive film providing a coating upon said
primer mass and spaced from the inlead extending fur-
ther into the bulb and connected with the other inlead
wire, said conductive film being disposed adjacent said
mass of metallic combustible material and having
contact therewith.

8. A lamp as in claim 7 wherein the electrically con-
ductive film further interconnects the mass of metallic
combustible material at a location remote from the ig-
nition means.
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9. A high-voltage pulse actuated photoflash lamp
comprising a sealed bulb of light‘transparent material,
a pair of inlead wires extending into said bulb in a
spaced apart relationship established at least in part by
the presence of electrically insulating material between
said inleads, a mass of metallic- combustible material
substantially filling said bulb, a combustion supporting
atmosphere in said bulb, and ignition means connected
between said inlead wires which includes a mass of
electrically conductive primer material being disposed
upon one of said inlead wires, an electrically -conduc-
tive film providing a coating upon said primer mass
which extends to the other inlead wire, and a dielectric
barrier layer associated with the primer mass to pre-
clude a conductive path therethrough.

10. A lamp as in claim 9 wherein a sleeve of electri-
cally insulating material is disposed along the length of
at least one inlead.

11. A lamp as in claim 9 wherein one of said inlead
wires extend further into the bulb than the other inlead
wire.

12. A lamp as in claim 9 wherein the electrically con-
ductive film further extends to the mass of metallic
combustible material at a location remote from the ig-

nition means.



