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@ Miniature photoflash lamp and method of making.

() A miniature photoflash lamp (10) which includes a
plastic, light-transmitting envelope (13) and a quantity of a
flash-producing composition {15} therein. The composition
includes a powdered metal {e.g., zirconium) and a powdered
oxidizer {e.g., potassium chlorate) with the powdered metal
having a particle size within the range of about 10 to 150
microns. Activation of the lamp may be accomplished
electrically using, for example, a pair of conductive lead-in
wires {19,21) sealed within one end of the envelope. A
method for making this lamp is also described.
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TECHNICAL FIELD
The invention relates to photoflash lamps and particularly to photoflash
lamps of the ﬁiniatue variety (those haviné an internal volume of about 1,0
cubic centimeter or less). Even more particularly, the invention relates to

lamps of this variety which are electrically activated.

BACKGROUND

Examples of known miniature photoflash lamps are described in U.S.
Patents 3,817,683 (Weber) and 3,893,798 (Sterling). Such lamps typically
include an all-glass envelope, electrical ignition means including a pair of
lead-in wires spacedly oriented within a base of the envelope with each wire
having a quantity of primer material located on an end thereof and joined to the
other primer material by a linear electrical filament, a quantity of shredded,
combustible foil (e.g., zirconium, aluminum, hafnium, or thorium), and a
pressurized, combustion-supporting atmosphere (e.g., oxygen) within the
envelope. Understandably, it is essential that the envelope is hermetically
sealed in order to contain the atmosphere and assure operability of the lamp.

It will be understood from the following that one of the primary objects
of the instant invention is to provide a new and unique photoflash lamp which
eliminates the need for the aforedescribed sealed glass envelope and shredded
foil elements, as well as the pressurized atmosphere associated therewith,
while still providing an intense light output more than sufficient to meet the
requirements of many of today's higher speed films. The lamp as defined
here|in is thus much less expensive to manufacture than existing miniature
lamps and also has proven both safe and reliable in operation.

Prior to development of the above, known minjature lamps, photofiash
lamps were produced which did not require shredded foil or similar combustible
materials but instead utilized a flash~producing material such as a combination
of zirconium and an oxidant (e.g., potassium chlorate, barium nitrate, or
strontium nitrate). One such example is described in U.S. Patent 3,220,224
(Baird). It was believed essential in these products, however, that the
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particle size of the flash-producing material r(particularly that'orf the zirconium)
must be very small or "finely divided". As described in 3,220,224, the
optimum particle size for the zirconium is approximately 1.8 microns while
that of the oxidant should not exceed 8.5 microns (optimum being 4 - 5.5
microns). It was also deemed essential that the ratio Vof flash-producing
material to total internal volume of the lamp's envelgpe remain small for
safety purposes. Accordingly, these earlier lamps required relatively large
envelopes (e.g., 7-8 cubic centimeters) to accommodafe the cérrespondingly
large quantities of flash~producing material necessary for adequate light
output and were not, therefore, adaptable to miniaturization and the advantages
inherent therewith. | |

It is believed, therefore, that a miniature photoflash lamp which can
provide the several advantages cited above without adversely affecting safefy,
manufacture, oxr light output would constitute a significant advancement in the

art.

DISCLOSURE OF THE INVENTION

As stated, it is a primary object of the present invéntion to pro_vide a
miniature photoflash lamp which eliminates the need for a hermetically-sealed
glass envelope, shredded combustible material, rand pressurized ecombustion-
supporting atmosphere while still assuring user safety, Verase of manufacture,
and output levels which match the requirements of today's higher speed films
(e.g. , ASA 400). |

It is another object of this invention to provide such a lamp wherein the
ratio of flash~producing material to internal volume of the lamp's envelope
can be maintained at relatively high levels while still assuring containment
of this material during lamp activation. i

Still another object of this invention is to provide a new and unique
means forrproviding'electrical ignition of the above lamp. 7

An even further objéct of the invention is to provide a method for mak-
ing a miniature photoflash lamp possessing the aforedefined capabilities.

These objects are accomplished in one aspect' of the invention by the

provision of a miniature photoflash lamp having a light~transmitting envelope,
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a flash-producing composition located within the envelope, and means for

igniting the composition. The lamp's light output is provided by the ignited

flash-producing composition which comprises both a powdered metal and a

powdered oxidizer. The powdered metal (e.g., zirconium) has a particle size

within the range of about 10 to 150 microns.

The above objects are accomplished in another aspect of the invention by
provision of a method for making a miniature photoflash lamp which comprises
positioning and sealing electirical ignition means within one end of the tubular
member, locating a quantity of a flash~-producing composition within the tubular
member through a second, open end thereof, and thereafter sealing the second,

open end.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevational view, in section, of a miniature photoflash lamp

in accordance with a preferred embodiment of the invention; and
FIG. 2 represents a flow diagram of the steps of producing a miniature

photoflash lamp in accordance with the teachings of the invention.

BEST MODE FOR CARRYING OUT THE INVENTION

For a better understanding of the present invention together with other
and further objects, advantages and capabilities thereof, reference is made
to the following disclosure and appended claims in connection with the above
described drawings.

With particular reference to FIG. 1, a miniature photoflash lamp 10 is
shown as including a light-transmitting envelope 13, a flash-producing composition
15 within envelope 13 for providing the light output for lamp 10 upon ignition
thereof, and ignition means 17 for igniting composition 15 to provide said output.
By the term minjature is meant a lamp having an eavelope with an internal
volume no greater than about 1.0 cubic centimeter. Envelope 13 is preferably
cylindrical (tubular), and in one embodiment of the invention possessed an
internal diameter of about 0.343 centimeter,” an internal length of about 10.00

centimeters, and a wall thickness of about 0,127 centimeter. The preferred
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material foi' envelope 13 is plastic (polypropylene) which, having the above
dimensions, results in the envelope being translucent. VIt is understood, of
course, that other plastic materials and dimensional' variations are possible,
including those which provide a trazisparent vessel. It is ralso possible to use
glass as the envelope material. |

Flash-producing composition 15 comprises a predetermined quantity of
a powdered metal (serving as the fuel) and a predetermined quantity of oxidizer
(serving as the oxygen supplier). The preferred powdered metal rnaterial is

zirconium while the preferred oxidizer material is potassium ,éhldrate. Other
acceptable oxidizers Vinclude potéssium perchlorate and sqdium chlorate while
another acceptable metal is hafnium. o ,

As described above, one of the primary features of the instant invention
is the use of a relatively ia.rge particle size metal powder as a key ingredient
of the powdered flash-producing composition (15). It was fbund that zirconium
powders having particle sizes ranging from about 10 to abbut 150 microns
could be successfully used to provide desired light outputs without sacrificing
containment of the finished product's envelope. Improvements in color temper-
ature were also attained using these pa.r,ticles:, and it was pdssible to readily
adjust flash duration times. It was Vals'o found that large fuel particles, when
combined with the aforedescribed oxidizers and positioned within the above
envelope, burned at higher temperatures, emitted more light per unit weight,
caused less pressure build-up,r burnéd in a more localized manner, and were
considerably less hazardous to handle, than similar mixtures containing fuels
having "finely divided" (e.g., 1.8 microns) particles. Obviously, the above
features are deemed truly si@iﬁcant in the photoflash lamp field.

When using the above zirconium powder, it was preferred to use an
oxidizer having a particle size within the range of ‘about 70 to about 150 microns.
It is understood, however, that smaller sizes (e.g., 10 microns) could be used
without adversely affecting the benefits derived from the present invention.
Several successful combinatiohs of the above materials are provided below.

The utilization of é plastic envelop6713 is possible when above flash-
producing combination 15 is employed due to the lack of need for a combustion-
supporting atmosphere' within the envélope. Accordingly, it is not nécéssary

to hermetically seal envelope 13 as is required for lamps containing combus-
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tible foils and similar materials. For ease of manufacture, however, envelope
13 contains an atmosphere of air which in effect serves to support combustion.
Permitting air to remain in the envelope during formation thereof eliminates
the costly procedures of either extracting such atmosphere (e.g., to form a
vacuum) or injecting same at high pressures, as typically required in known
miniature lamps.

It was determined that the aforecefined fuels, when used in plastic
vessel lamps, should radiate at color temperatures of at least 4000 degrees
K. The finished lamps of the instant invention were all capable of attaining
these desired levels. It was also possible to obtain light outputs approaching
500 lumen seconds and, by varying the fuel-oxidizer ratios,to vary the pulse
(flash) duration of the output from about 5 to 30 milliseconds. Specifically,
increasing the oxidizer content resulted in flash durations approaching the
higher time values while excess fuel material produced short durations. Use
of large particle fuels in an air-containing plastic envelope further permitted
employment of large quantities of composition 15, in comparison to existing

miniature lamps. For example, it was possible {o successfully utilize flash-
producing compositions weighing from about 25 to about 35 milligrams in a
1.0 cubic centimeter envelope. Higher ratios (composition : envelope volume)
are attainable when using smaller sized envelopes.

Ignition means 17 is shown in FIG. 1 as including a pair of conductive
lead-in wires 19 and 21 each having an 0.03 centimeter diameter copper wire
cover by a .005 centimeter insulative coating. Wires 19 and 21 are twisted
about each other @bout 4 turns per centimeter) into the configuration shown
and sealed within a bottom (end) portion of envelope-13. Understandably, it is
also possible to secure these members within one of the envelope's side walls
or within the opposing, upper end. Exposed ends 23 of wires 19 and 21 extend
within envelope 13 approximately 0,318 centimeter and include thereon a
quantity of primer material 25. As shown, ends 23 are spacedly oriented with
portions of primer 25 located therebetween. Application of ignition voltage
across the protruding ends 27 of wires 19 aud 21 by a suitable power source '
(e.g., a piezoelectric element) typically associated with many of today's

cameras results in generation of a spark across ends 23 and instantaneous

ignition of primer 25. A typical ignition voltage is about 3000 volts. The
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deﬂagrating priner 25 m turn ignitespo'wdefedfcomposition 15. It is pre-
{ferred that primer 25 be 1ocated7within'co'rnpos,ition'—lsr or protrude slightly
therefrom as illustratéd in FIG. 1. It is 'pos"sible to eliminateprimer 25 in
the present invention and 'dire:ctly'ig'niie composition 15 using the spark
generated between ends 23 of wires 19 and:;zfl.rr Inr'sucjh anrarreng'ement, ends
23 are thus defined as being in operative engagelnent with compos'ition 15
(e.g., by being inserted therein). It 'is pzfeierred, however,irto"ntilize '
primer 25 in that less enertgy will be required to achieve innition of lamp 10.
One example of a primer- materla.l successfully used included about 7 8 perccnt
zirconium powder, 16 percent potassmm perchlorate 4 percent ‘Alon C, and
2 percent nitrocellulose, Another su1tab1e e;.ample_meluded 50 percent
zifconium, 30 percent potassium perchlorate, 10 percent tungstic oxide, 4 o
percent Alon CV, 4 percent glass beads, and '2"peroent nitrocelln.lose; All of
the above pet'centages ave by weight of the mixiure. ~ Methyl cellulose acetate
was used as a solvent in preparation of both of the def‘inedprimersfl Aplallcation
of priner to the ends 23 of wires 19 and 21 was aclneved by dlppmrr these ends
into the liquid suspension and thhdrawmn' slowly (e. g g 0 635 centxmeter per
sccond). The coaled ends were then sealed wﬂ:hm the end of envelope 13 as '
illustrated. Apprommately 0 5 to 1.0 mﬂlzg'am of przmer was utilized in -
lamp 10. -

Althouah it has been shown and descnbed to 1gn1te composmon 15 7
clectrically, it is also w1thm the scope of the mventxon to utlhze percusswely |
actuated means for this purpose. By way of e:xample a meta.l pruner tube
such as described in U.S. Patent 3,535,063 (Anderson et a.l) could be employed
and project from the bottom end of envelope 13, Deformatmn of the tube would
result in deflagration of the fulmmatmg material therein up through the tube
and ignition of composmon 15 located w1tlnn the envelope 13 in a su'nxlar '
manner to that depicted in I‘IG 1, The teachmgs of 3 o3a 063 -are thus
incorporated herein by referoncc ] ' 7 '

The following represent severa.l examples of mlmature photoﬂash lamps
made in accordance with the teachmgs of the mventxon' In all of these examples,
the upper portion (apprommately 9 centlmeters of the envelope's length) of
envelope 13 was optically darkened (masked) and the defmed light output

readings were taken from only the remaining '?actxve" lxght-tra.nsm;thng
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rcgion of the envelope. It is understood from the above that composition 15
occupies this region and that the optically darkened portion thus represents
an expansion chamber for gases generated during ignition. In summary, the
"active' region emits a relatively large proportion of the lamp's total output

5 due primarily to the beneficial resulls of using large grain size fucls which
assure localized burning. Accordingly, the total light output of the invention
will be greater than that indicated below wherein optical masking was ﬁsed on

envelope 13.

Example 1
10 TFlash-producing composition: 15.9 milligrams zirconium powder
(particle size: 15-20 microns) and 14.1 milligrams potassium chlorate powder
(particle size: less than 74 microns).
Illumination: 240 lumen seconds
Pulse Duration: 5-7 milliseconds.
15 Color Temperature: about 4200 degrees K.

Containment: excellent.

Example II
Flash-producing composition: 15.9 milligrams zirconium powder
(particle size: 15-20 microns) and 14.1 milligrams potassium chlorate powder
20 (particle size: 74-149 microns).
Illumination: 400 lumen seconds.
Pulse Duration: 10-12 milliseconds.
Color Temperature: about 4200 degrees K.

Containment: excellent,

25 Example II
Flash-producing composition: 15.9 milligram zirconium powder
(particle size: 44-74 microns) and 14.1 milligrams potassium chlorate powder
(particle size: 74-149 microns).
Jlumination: 350 lumen seconds.
30 Pulse Duration: 20 milliseconds.
Color Temperature: about 4200 degrees K.

Containment: excellent.
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Example v . 7 7

l‘labh-producmg oomposmon 15 9 mxllmrams zirconium powuer
(particle size: 44-74 mlcrons) and 14. l mxlhgrams potassmm chloratc. powder
(particle size: less than 74 m1crons)

Illummatmn. 450 lumen seconds

Pulse Duration: 20 mxlheeconds

Color 'l‘empelature about 4200 degreos K

Containment: ehcellent

Example' v _ |
Flash-producing composmon la 9 mllharams mrcomum powaer
(particle size: 74-149 mmrons) and 14.1 mllhorams potassmm chlorate powder
(particle size: less than 74 mm,rons),
Hlumination: 370 lumen seconds.
Pulse Duration: 30 mllhseconds
Color Temperature: about 4200 den'rees K.

Containmenti: excellent.

The aforedescribed'dual Wire relectrical' iopition m’eaﬁs (ineludin'g primer)
was used Lo ignite the descrlbed flash—producmg composnmns ‘A pieZOelectric
element served as the reqmsﬁ:e voltage source : 7 ' - '

In addition to the above examples were made wherem the Alrcomum
powder had a particle size less than 10 mlcrons (e g 3 mcrons) . Ignition
of the lamps vesulted in rupture of the plastm envelope 7

The above lamps were each produced by mmally provxdi.nor e'piece of
clongated, polypropylene tub ing havmrr opposed (flrst and second) open ends
and the described mtcrnal dlameter (0 343 oentnneter) The dual—wxred
electrical ignition means 17, w1th the w1res 19 and 21 twrsted tomether and
having primer 25 thereon, was mserted within a flrst open end of the tube and
said end sealed. Sealing was achleved usmg a heated alunnnum block having
a recessed (concave) portxon with an aperture centrally located therem and
passing through the block eres 19 and 21 were orlented thhm the block s
aperture to exbend w1thm the recessed portmn whereupon the polypropylene

tubing was lowered about the wiring untll en,gagement,wae effected between the

’
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recess and the tube's first open end. A small force was then exerted at the
opposing, second open end of the tubing such that the first end was pressed
against the block and deformed about the contained wiring. The tubing, now
having ignition means 17 secured therein, was removed from the aluminum
block and oriented vertically, The described quantity of flash-producing
6 composition 15 was then dropped (using a funnel) into the upright tubing through
the second open end. The composition fell to the botlom (first end) to surround
the extending ends of wires 19 and 21 in the manner shown in FIG. 1. Positioning
of composition 15 can be facilitaled by moisture-dampening (e.g., using water)
10 the composition prior to insertion. Such dampening resulted in a more homo-
geneous mixture (less particle segregation) than a simple dry (loose) mixture
of the same material, particularly when using the larger, coarser grains.
When dampening was used, the tubular members were located in an oven and
dried (100 degrees C for about 10 minutes) prior to subsequent processing.
15 The next step in producing lamps 10 involved sealing the remaining
(or second) open end. This process simply involved inserting the second end
within the recess of the aforedescribed, heated aluminum block until closure
wés accomplished and a completed envelope was defined.
It is understood that the above process will result in the surrounding
20 atmosphere present during the last sealing step to become confined within the
envélope, unless preventative steps (e.g., vacuum drawing) are taken. In
a typical working environment, this atmosphere will obviously comprise air,
an atmosphere totally satisfactory for permitting combustion of the invention's
flash-producing composition therein. This air will also be at normal
25 atmospheric p.ressure when located therein and not at much higher pressures
as typically required in known miniature lamps. Accordingly, the invention
can be readily produced with less cost and difficulty than methods utilized in
producing current miniature lamps which utilize combustible shred material.
Furthermore, it is understood that envelope 13 needn't be completely
30 (hermetically) sealed at either end as is required in the above, combustible-

type lamps containing a pressurized, oxygen atmosphere therein.

-
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While there have been shown and described what are at present considered
the preferred embodiments of the invention, it will be obvious to those skilled
in the art that various changes and modifications may be made therein without

departing from the scope of the invention as defined by the appended claims.
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CLAIMS

1. A miniature photoflash lamp comprising;:
a light-transmitting envelope;
a flash-producing composition located within said envelope and
including a predetermined quantity of a powdered metal material and a
predetermined quantity of a powdered oxidizer material, said powdered metal
material having a particle size within the range of from about 10 to about
150 microns; and

means for igniting said flash-preducing composition,

2. The photoflash lamp according to t:laim 1 wherein the material for
said envelope is selected from the group consisting of glass and plastic, said
envelope having an internal volume less than or equal to about 1.0 cubic

centimeter.

3. The photofiash lamp according to Claim 2 wherein said plastic is

polypropylene.

4. The photoflash lamp according to Claim 1 wherein said powdered

metal material is selected from the group consisting of zirconium or hafnium.

5. The photoflash lamp according to Claim 1 wherein said powdered
oxidizer is selected from the group consisting of potassium chlorate,

potassium perchlorate, and sodium chlorate.

6. The photoflash lamp according to Claim 1 wherein the ratio of said
{lash~producing composition to the internal volume of said envelope is within
the range of about 25 milligrams per cubic centimeter to about 35 milligrams

per cubic centimeter.

7. The photoflash lamp according to Claim 1 wherein said powdered
oxidizer material has a particle size within the range of from about 70 microans

to about 150 microns,
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8. The photoflash lamp according to Claim 1 further including a
combustion ~supporting atmosphere within said envelope, said atmosphere

comprised of air.

9. The photofiash lamp according to Ciaim 1 wherein said lamp is
electrically activated, said means for igniting said flash-producing composition
comprising a pair of conductive lead-in wires including an insulative coating
thereon and secured within a wall or end portion of said énvelope, cach of said
lead-in wires having an exposed, conductive end portion éxtending within said

envelope and in operative engagement with said flash-producing composition.

10. The photoflash lamp according to Claim 9 wherein said lead-in wires

are twisted aboutl each other within said wall or end portion of said envelopé.

11. The photoflash lamp according to Claim 9 further ihclud'mg a quantity
of primer material positioned on said exposed, conductive end portions of said
lead-in wires and in contact with said flash-producing composition for igniting
said composition, said conductive end portiOns and said primer material

positioned substantially within said flash~-producing composition.

12. A method of making a photoflash lamp, said method comprising:
providing a tubular, light-transmitting member having first and
second open ends;
positioning a pair of conductive lead-in wires within said first of
said open ends and sealing said first open end with said wires therein such that
an end portion of each of said wires extends within said tubular member;
positioning a quantity of a flash-producing composition within said
sceond open end of said tubular member and in oporative engﬁgement with
said extending ends of said lead-in wires, said composition including a
predetermined quantity of a powdered metal material and a powdered oxidizer
material, said powdered metal 'materialhaving a particle size within the range
of about 10 microns to about 150 micron_s; and ' '

sealing said second open end of said tubular member to define a

light-transmitting envelope.
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13. The method according to Claim 12 further including providing an
insulative coating on said lead-in wires and twisting said wires about each

other prior to sealing said wires within said first open end of said light~

transmitting member.

14. The method according {o Claim 12 further including providing a
quantity of prine r material on said extending ends of said lead-in wires prior

to positioning said flash-producing composition within said tubular member.

15. The method according to Claim 12 further including introducing a
combustion-supporting atmosphere within said tubular member through said
second end of said tubular  member immediately prior to sealing said

second end.



PROVIDE TUBULAR LIGHT-TRANSMITTING
MEMBER WITH OPEN ENDS

v

POSITION AND SEAL LEAD-IN WIRES
IN FIRST OPEN END

v

LOCATE FLASH-PRODUCING COMPOSITION

v

SEAL SECOND OPEN END

THROUGH SECOND OPEN END




D)

European Patent

EUROPEAN SEARCH REPORT

Office

0029523

Application number

EP 80 10 6716

DOCUMENTS CONSIDERED TO BE RELEVANT

CLASSIFICATION OF THE
APPLICATION (int. CL9)

Category| Citation of document with Indication, where appropriate, of relevant Relevant -
passages to claim
US - A - 3 889 347 (VILLANI) 1,4 |F 21 K5/02
* Column 4, lines 7-12 *
FR - A -~ 2 216 248 (SOCIETE NATIOH 1,4,7
NALE DES POUDRES)
* Claims 1=4 *
US - A - 3 751 656 (BUCKLER) 2-5
* Column 3, line 50 - column 4,
line 32 * SEARCHED (mé 1
- F 21 K
US - A - 3 220 224 (BAIRD) 4,5,6, ¢ 03 B
* Column 4, line 73; column 5, 8
line 75 *
US - A - 2 277 482 (NEUMANN) 9,11
* Column 2, lines 1-10 *
DE - C - 1 254 963 (PATENT-TREU- | 12,14,
HAND) 15
* Figures 1-7 * CATEGORY OF
CITED DOCUMENTS
me—— X: particutarly relevant
A: technological background
O: non-written disclosure
P: intermediate document
T: theory or principle underlying
the invention
E: contlicting application
D: document cited in the
application
L: citation for other reasons
&: member of the same patent
% family,
The present search report has been drawn up for ali claims
corresponding document
Place of search Date of completion of the search Examiner
The Hague 23-02-1981 FOUCRAY

EPO Form 1503.1 06.78



	bibliography
	description
	claims
	drawings
	search report

