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The present invention relates to photo?ash lamp con 
structions. 

There is a continual demand to simplify the construc 
tion and reduce the cost of photo?ash lamps since such 
devices are expendable in use. In order to reduce the 
cost of photo?ash lamps, it has been proposed to con 
struct a photo?ash lamp envelope of radiation-transmit 
ting plastic material and to enclose a quantity of ?ash 
producing material within the envelope which is then 
sealed to contain the forces produced when the ?ash—pro 
ducing material is ignited to generate the desired radi 
ation. Reference may be made to the copending patent 
application, Serial No. 197,639 of Norman F. Baird, 
?led May 25, 1962 and assigned to the same assignee as 
the subject application, for a more detailed disclosure of 
one type of plastic envelope photo?ash lamp. 
The present invention relates, in its more speci?c as 

pects, to an improvement in the photo?ash lamp dis— 
closed and claimed in the aforesaid Baird application 
Serial No. 197,639. 

Another important cost in the manufacture of photo 
flash lamps is related to the manner of inserting, assem 
bling and sealing the electrical conductors that extend 
from external electric contact or terminal surfaces on the 
lamp envelope to the electrical ignition means within the 
lamp envelope. 

It is a principal object of the present invention to pro 
vide an improved and simpli?ed photo?ash lamp that may 
be very inexpensively constructed. 
Another object of the invention is to provide an im 

proved construction of photo?ash lamp having a simpli 
?ed arrangement of electrical ignition means and asso 
ciated electrical conductors within the lamp for connec 
tion to external electrical terminals on the lamp. 

Yet another object of the invention is to provide an 
improved photo?ash lamp construction of the electrically 
ignited type which simpli?es the manner of sealing the 
lamp where the electric conductors for the ignition means 
within the lamp are passed to external electric terminal 
elements. 
A feature of the invention is the provision of homo 

geneous electrical conducting means extending on internal 
surfaces of the lamp envelope from the electric ?lament 
or other ignition means within the lamp to external elec 
tric contact or terminal surfaces on the exterior of the 
lamp. Such homogeneous electrical conducting means 
suitably comprises a deposit of electrically conductive 
coating material more commonly known as a printed cir 
cuit which is applied by any known procedure such as 
stamping or roll ‘coating on the interior surface of the 
lamp envelope before it is sealed. Thereafter the lamp 
envelope with the printed circuit conductors thereon is 
sealed with the printed circuit conductors extending be 
tween the sealed surfaces to the external electric terminal 
or contact means on the lamp. The use of printed cir 
cuit conductors as brie?y described above is particularly 
suitable in the manufacture of plastic envelope photo 
?ash lamps although it is not limited thereto. An im 
portant advantage of the invention in the use of printed 
circuit conductors from external terminal elements to the 
internal electric ignition means is that the primer means 
may be deposited directly on the interior surface of the 
lamp envelope at any desired position Within the lamp. 
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Further objects, features and the attendant advantages 

of the invention will be apparent with reference to the 
following speci?cation and drawing in which: 
FIGURE 1 is a perspective view of one form of photo 

flash lamp constructed in accordance with the invention; 
FIG. 2 is a perspective view of an end plug for use with 

the lamp of the invention shown by FIG. 1; ‘ 
FIG. 3 is a longitudinal cross-section on the line III— 

III of FIG. 1; 
FIG. 4 is a cross-section in the direction of the arrows 

on the line IV——1V of FIG. 3; 
FIG. 5 is a perspective view of another form of photo 

?ash lamp embodying the invention; 
FIG. 6 is a sectional view of an end plug as used with 

the form of the invention shown by FIG. 5; 
FIG. 7 is an end view of the plug shown by FIG. 6; 
FIG. 8 is a top plan view of a yet another modi?ed 

form of the invention; 
FIG. 9 is a side elevational view with fragmentary sec 

tion of the lamp construction of FIG. 8; 
FIG. 10 is a fragmentary cross-section in the direction 

of the arrows on the line X—X of FIG. 8; a 
FIG. 11 is a cross-section in the direction of the arrow 

on the line XI-XI of FIG. 9; 
FIG. 12 is an elevational view partly in section of yet 

another form of photo?ash lamp embodying the inven 
tion; 

FIG. 13 is a section taken on the line XIH-XIII of 
FIG. 12; and - , 

FIG. 14 is a top view of the modi?ed form of photo 
?ash lamp shown. by FIG. 12 of the drawing. . 

Referring now to FIGS. 1-4 of the drawing, a ?rst 
embodiment of the invention will be described. As 
shown, the lamp envelope comprises a tube 10 of radia 
tion-transmitting plastic material. As disclosed in‘ more 
detail in the aforementioned patent application Serial No. 
197,639, the tube material may be cellulose acetate pro 
pionate with a wall thickness of about 40 mils, and for 
example, the tube 10 may contain a volume of about 7.3 
cc. of air at atmospheric pressure which is sealed by the 
end plugs 11 and 12 formed of any suitable plastic mate 
rial that is compatible with the material of the enevelope 
tube 10. Each of the end plugs 11 and 12 is provided 
with a coating of electrically conductive material 13 on an 
external surface thereof to comprise external electrical 
contact terminals. In accordance with the invention, elec 
trical conductors 15 and 16 (of'homogeneous material) 
extend along an interior surface of the envelope 10 from 
the respective terminal plugs 11 and 12 to opposite ends 
of the ?lament wire 17 which may be tungsten or the 
like. Although the ?lament 17 has been described as a 
tungsten wire, it should be understood that other types of 
?lamentary materials may be employed. The ?lament 17 
is electrically connected to the respective ends of the con 
ductive elements 15, 16 by any suitable means and may 
be held in position to be spaced from the surface of the 
lamp envelope by the deposit of primer material 2.0 to be 
later described. 

In the form of the invention being described in connec 
tion with FIGS. 1-4 of the drawings, a quantity of flash 
producing material 21 which may be present in an amount 
of 90 milligrams is deposited on the envelope wall at a 
point spaced from the primer 20 and ?lament 17. By way 
of example only, the ?ash-producing material may be 
formed of a mixture of ?nely divided zirconium and ?ne 
ly divided barium nitrate with a suitable binder, where 
the molar ratio of zirconium to barium nitrate is 3:1. 
For a more detailed disclosure of ?ash-producing mate 
rials, reference may again be made to the aforementioned 
patent application, Serial No. 197,639. 
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The electrical conductors 15 and 16 are preferably 
comprised of deposits of electrically conductive material 
of any of the known compositions used for printed cir 
cuits. As an example of a suitable composition for ap 
plying the printed circuit, silver oxide is suspended in amyl 
acetate vehicle which contains a small amount of nitro 
cellulose binder. There is also included a reducing agent 
such as hydrazine sulfate whichserves to convert the silver 
oxide to silver when heated to relatively low tempera 
tures. Such printed circuit coating compositions are Well 
known in ‘the art and other known compositions can be 
substituted for the example as given hereinbefore. 

Prior to the insertion and sealing of the end plugs 11 
and 12, and before the deposit of the primer 20 and ?la 
ment 17, the electric conductors 15 and 16 may be formed 
on the interior surface of the envelope 10 by means of 
printing, stamping, or roller coating or any other suitable 
printed circuit technique that is known in the art. There 
after, ?lament 17 and the primer 20 may be deposited as 
shown by FIGS. 1, 3 and 4 of the drawing. It will be 
noted that the respective printed circuit conductor ele 
ments 15 and 16 extend between the sealing surfaces of 
the tube 10 and the sealing surfaces of the end plugs 11 
and 12 to the respective electrical contact or terminal 
surfaces 13 and 14 on the end plugs. Also, if desired, 
conductive paths, such as the path 19, may be formed on 
the end plug as shown by FIG. 2. of the drawing. Such 
paths as the path 19 will be aligned with a respective one 
of the conductive paths 15, 16 when the lamp is assembled 
and the end plugs emplaced. 

Referring now to FIGS. 5-7 of the drawing, a modi?ed 
form of the invention will be described. The lamp enve 
lope is formed by a tube 30 of radiation-transmitting mate 
rial integrally closed at one end in the form of a test tube 
or the like. The open end of the tube 30 is closed by a 
plug 31 having spaced and electrically insulated external 
electrical contact surfaces 32 and 33 thereon. Again the 
envelope 30 may be formed of cellulose acetate pro 
pionate while the end plug 31 may be of any suitable plastic 
electrically insulating material. For purposes of this de 
scription, the tube 30 may enclose a volume of about 7.3 
cc. of air at atmospheric pressure. The electrical termi 
nal surfaces 32 and 33 may be formed on the end plug by 
any suitable printed circuit technique and they are also 
formed at 34 and 35 (FIG. 7) to extend along an end 
surface of the plug 31 which in the assembled relation 
is effectively an interior surface of the photo?ash lamp. 
The ends of the electrical conductors 34 and 35 are joined 
by a ?lamentary portion 36 such as a tungsten wire which 
is surrounded by a quantity of primer material 37. The 
primer 37 which may be present in any suitable amount, 
such as for example about 6 milligrams, is preferably 
formed of a mixture of ?nely divided zirconium and po 
tassium perchlorate in such relative proportions that all 
of the oxygen in the perchlorate will react with all of the 
zirconium during ?ring. A quantity of about 90 milli~ 
grams of ?ash-producing material 38 is deposited on the 
opposite end of the ?ash lamp tube 30 to be ignited by 
the ?ring of the primer material 37 when an electric cur 
rent is passed through the ?lament 36. 

In the form of the invention shown by FIGS. 8~11 of 
the drawing, the photo?ash lamp envelope may be com 
prised of two halves 40 and 41 of a plastic envelope formed 
of cellulose acetate propionate or the like. The envelope 
half setcions 40 and 41 are sealed together along their 
?ange portions 42 and 43 in any known manner such as 
by heat sealing or adhesive sealing, or crimping. A quan~ 
tity of ?ash material 45 may be deposited at one end of 
the lower half envelope 41 while printed circuit conductors 
46 and 47 may be formed along the interior surface of the 
upper envelope half 40 before assembly. A quantity of 
priming material 48 and a tungsten ?ring ?lament 49 is 
provided between the interior ends of the printed circuit 
conductors 46 and 47 as shown. When the lamp envelope 
halves 40 and 41 are sealed together, the printed circuit 
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conductors 46 and 47 extend between the sealed ?ange 
surfaces 42, 43 to external contact terminal elements 50 
and 51 respectively. Again, it should be understood that 
the electrical conductors 46 and 47 may be formed on 
and along the interior surface of the photo?ash envelope 
half section 40 by any of the well known printed circuit 
techniques. Since the electrical conductors 46 and 47 are 
printed circuit coatings, there are no di?iculties en 
countered in sealing the two envelope halves 40 and 41 
together at their ?ange surfaces 42 and 43. 

Yet another embodiment of the invention is shown by 
FIGS. 12 through 14 of the drawing where the lamp 
envelope of plastic material is formed into a bulb shape 
60 having a neck portion 61 which is sealed at 62 by a 
hot press seal. Printed circuit conductors 63 and 64 ex 
tend along an interior surface of ‘the lamp envelope 60 
from the ignition ?lament 65 and primer material 66 to 
the external contact surfaces 67 and 68. Of course, the 
printed circuit conductors 63, 64 are spaced from each 
other where they pass through the seal 62. A deposit 69 
of ?ash-producing material is affixed to a side wall of the 
bulbous envelope 60 at a point spaced from the primer 66. 

Various modi?cations will occur to those skilled in 
the art. For example, although a tungsten ?lament wire 
has been speci?cally mentioned, it should be understood 
that other electrically resistive materials may be used. 
An important aspect of the invention is that the ?lament 
is spaced from the lamp envelope wall by a quantity of 
primer material so that the ?lament can be energized to 
become hot enough to decompose the oxidant of the 
primer material to form an exothermic reaction and cause 
incandescent particles to ?y at high speeds and strike the 
light producing material spaced therefrom within the 
lamp. 

I claim as my invention: 
1. A photo?ash lamp comprising, a radiation-trans 

mitting sealed enclosure, external electrical contact means 
on said enclosure, a quantity of ?ash-producing mate 
rial within said enclosure adapted to be ignited to gen 
erate radiation, electrical ignition means within said en 
closure to ignite said ?ash-producing material, and an ad 
herent coating of electrically-conductive material on the 
interior surface of said enclosure de?ning a printed circuit 
which connects said ignition means, to said contact means. 

2. .A photo?ash lamp comprising, a radiation-trans 
mitting enclosure having a sealed end portion, electrical 
contact means on said enclosure proximate said sealed end 
portion, a quantity of ?ash-producing ‘material within 
said enclosure adapted to be ignited to generate radiation, 
electrical ignition means within said enclosure adapted to 
ignite said ?ash-producing material, and an adherent coat 
ing of electrically-conductive material on the interior 
surface of said enclosure extending through the sealed 
end portion thereof and de?ning a printed circuit which 
connects said ignition means to said contact means. 

3. A photo?ash lamp comprising, a radiation-trans 
mitting envelope, a pair of electric terminal surfaces on 
said envelope, a quantity of ?ash-producing material 
within said envelope adapted to‘ be ignited to generate 
radiation, a quantity of primer material on an inside wall 
of said envelope, a ?lamentary element overlying said 
quantity of primer material and adapted to be heated by 
the passage of electric current therethrough to thereby 
ignite said primer material and ?ash-producing material, 
and a deposit of adherent electrically-conductive mate 
rial on said envelope de?ning a pair of spaced printed 
circuit conductor elements that are electrically connected 
to the ends of said ?lamentary element and extend along 
an interior surface portion of said envelope to respective 
ones of said pair of electric terminal surfaces. 

4. A photo?ash lamp comprising a radiation-trans 
mitting tube, at least one stopper inserted in an end of 
said tube to thereby seal the tube in the assembled rela 
tion, a radiation-generating material sealed within said 
tube and adaptedto be ignited to generate radiation, elec 
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tric ignition means sealed within said tube and adapted to 
be energized to ignite said radiation-generating material, 
electric terminal means on an external surface of said 
stopper, and printed circuit electric conductor means com 
prising a deposit of adherent electrically-conductive mate 
rial on said tube that extends along the interior surface of 
said tube from said electric ignition means and between 
opposing surfaces of said stopper and tube to said electric 
terminal means. 

5. A photo?ash lamp comprising a radiation-trans 
mitting tube open at one end, a stopper inserted in the 
open end of said tube to thereby seal the tube in the as 
sembled relation, a radiation-generating material sealed 
within said tube and adapted to be ignited to generate 
radiation, electric ignition means sealed within said tube 
and adapted to be energized to ignite said radiation gen~ 
erating material, electric terminal means on an external 
surface of the assembled tube and stopper, and a deposit 
of adherent electrically-conductive material on said tube 
de?ning a pair of printed circuit electric conductor ele 
ments that extend in spaced relation to each other along 
an interior surface portion of said tube from said electric 
ignition means and between ‘opposing surfaces of said 
stopper and tube and connect said ignition means to said 
electric terminal means, 

6. A photo?ash lamp comprising a radiation-trans 
mitting tube open at each end, a stopper inserted in each 
end of said tube to thereby seal the tube in the assembled 
relation, a radiation-generating material sealed within said 
tube and adapted to be ignited to generate radiation, elec 
tric ignition means sealed within said tube and adapted to 
be reacted to ignite said radiation generating material, an 
electric terminal means on an external surface adjacent 
each of the respective ends of the assembled tube and 
stoppers, and a deposit of adherent electrically-conductive 
material on said tube de?ning printed circuit electric con 
ductor elements that extend in opposite directions along 
an interior surface portion of said tube from said electric 
ignition means and between the opposing surfaces of said 
stoppers and tube to respective ones of said electric termi 
nal means. 

7. A photo?ash lamp comprising, a radiation-trans 
mitting envelope having a seal at one end, a pair of ex 
posed terminals on said envelope, a quantity of ?ash 
producing material located on the inner surface of said 
envelope, a quantity of primer material deposited on the 
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inner surface of said envelope and adapted to be reacted 
to ignite said ?ash-producing material, a ?lament in con 
tact with said primer material and arranged so that a 
portion of the ?lament is held in spaced apart relation 
with the envelope wall by said primer material, and a pair 
of spaced printed circuit conductor elements comprising 
an adherent coating of electrically conductive material ex 
tending from the ends of said ?lament along the inner sur 
face of said envelope and through said seal to the re 
spective terminals. 

8. A photo?ash lamp as set forth in claim 7 wherein; 
said envelope comprises a plastic open-ended tube having 
a plastic plug inserted into and closing each end, said 
terminals are carried by said plugs, and the adherent coat 
ing comprising said printed circuit conductor elements 
extends between the abutting surfaces of said plugs and 
tube. 

9. A photo?ash lamp as set forth in claim 7 wherein; 
said envelope comprises a plastic bulb having a neck por 
tion that is closed by a press seal, said terminals are car 
ried by and overlie preselected portions of the press seal, 
and the adherent coating comprising said printed circuit 
conductor elements extends through the press seal to said 
terminals. 
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