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successive indexing. In one embodiment, the self 
energized actuating mechanism comprises a coplanar 
train of intermeshing spur gears having a number of 
circumferentially spaced projecting ramps. The lamps 
and striker springs are supported on the end surfaces 
of shafts upon which the gears are mounted, with the 
strikers radially projecting over thesurrounding gear 
to lie in the path of travel of the ramps. The gears are 
spring loaded to rotate when not locked in place by a 
latch engaging one of a plurality'of evenly spaced pins 
on the gears. To ?ash a lamp, the latch is momentarily 
released to permit rotational indexing of the gears, 
whereupon one of the ramps releases a striker. In an 
other embodiment, a spring loaded slidable bar with 
ramps is linearly indexed in va similar manner. 

20 Claims, 13 Drawing Figures 
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1 
SELECTIVE ACTUATING MECHANISM‘ FOR 
PERCUSSIVE PHOTOFLASH LAMP ARRAY 

BACKGROUND OF THE INVENTION 

This invention relates to multilamp photo?ash units 
and, more particularly, to an array of percussively 
ignitable photo?ash lamps with self-energized means 
for selectively controlling the ?ring thereof. 
The trend in photo?ash devices has been toward the 

use of subminiature ?ashlamps (an envelope volume of 
less than 1 cubic centimeter) in compact, disposable, 
multilamp units to provide camera users with the ad 
vantages of greater convenience, compactness and por 
tability. A currently popular ?ash lamp unit of this type 
is known generally in the trade as a ?ashcube, a speci?c 
embodiment of which is shown in U.S. Pat. No. 
3,327,105, for example. The unit comprises a set of 
four ?ashlamps, each with its own re?ector, mounted 
on a base and enclosed within a transparent cover, with 
each of the lamp-re?ector assemblies facing a respec 
tive one of the four side walls of the cube. A spindle de 
pends from the center of the ?ashcube base for opera 
tively retaining the unit in a complementary receiving 
socket on a camera. In operation, the ?ashcube is se 
quentially rotated a quarter of a turn at a time, usually 
in response to each operation of the ?lm advance 
mechanism of the camera, to successively place unused 
lamps in a‘ ?ring position facing the object being photo 
graphed. Each of the ?ashlamps consists of an hermeti 
cally sealed, light transmitting glass envelope contain 
ing a ?lamentary combustible material, such as shred 
ded zirconium foil, and a combustion supporting gas, 
such as oxygen.- In the case of ?ashcubes employing 
electrically ignited lamps, a pair of lead-in wires pass 
through the lamp envelope to support therein a‘?la 
ment in combination with globules of ignition paste. 
When the ?ashcube is in the ?ring position, segments 
of the lead-in wires disposed outside the lamp envelope 
are securely engaged with electrical contacts in the 
camera socket, which in turn are connected by wires 
and a shutter actuated switch to the camera power 
source, usually a pair of dry cell batteries. When a pho 
tographer actuates the shutter release mechanism to 
“snap" a picture, he also,by the same operation, closes 
the electrical circuit from the batteries to the ignition 
system in'the lamp to thereby ?ash the lamp. The tim 
ing of the ignition of the combustible material in the 
lamp is synchronized with the exposure of the ?lm by 
actuation of the shutter release so that efficient utiliza 
tion of the light from the ?ashlamp may be obtained. 

A not infrequent problem that has been faced by the 
average amateur photographer when using a battery 
operated ?ash system, however, has been failure of the 
lamp to tire due to weak batteries and/or dirt or corros 
iion on one or more of the electrical contacts in the sys 
tem. To overcome this problem and provide improved 
?ashlamp reliability, percussive-type ?ashlamps have 
been ‘developed which may be mechanically ?red with 
out the need for batteries. As described in U.S. Pat. No. - 
3,535,063, for example, such ?ashlamps have a me 
chanical primer sealed in one end of the lamp in lieu of 
lead-in wires. This primer may comprise a metal tube 
extending from the lamp envelope and a charge of ful 
minating material on a wire supported on the tube. 
Operation of the percussive ?ashlamp is initiated by an 
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2 
impact onto the tube to cause de?agration of the fulmi 
nating material up through the tube to ignite the com 
bustible disposed in the lamp envelope. The percussive 
type lamps are also produced in subminiature envelope 
sizes and are employed in percussive ?ashcube units 
having respective preenergized striker springs asso 
ciated with each lamp, as described in U.S. Pat. No. 
3,597,604. The percussive ?ashcube is indexed into ?r 
ing position similarly to the electrical ?ashcube; how 
ever, the ?ashlamp to be used is ?red by the action of 
a member, associated with the camera shutter mecha 
nism, moving up through the ?ashcube base to release 
the respective preenergized striker spring, whereby it 
sharply impacts against the primer tube of the lamp. 
Another development in the ?eld of multilamp ?ash 

units for providing additional convenience and ?exibil 
ity is the provision of a linear or planar array of ?ash 
lamps. In such an arrangement, a plurality of lamps 
face in the direction of the object being photographed 
whereby it is possible to rapidly‘ switch from one lamp 
to another or to ?ash more than onelamp at a time if 
additional light is required. Examples of previously de 
scribed ?ashlamp arrays are provided by the following 
U.S. Pat. Nos. 3,267,272; 3,430,545; 3,438,315; 
3,454,756; 3,458,270; 3,473,880; 3,500,732; 
3,544,251; 3,545,904; ‘3,443,875; 
3,562,508; 3,598,984; 3,598,985; 3,608,451; and 
3,614,412. ' 

All of these patents describe electrically energized’ 
?ash systems with the sequence of lamp ?ashing being 
controlled by various electrical I switching means in 
cluding: manually controlled spring slide contacts; a ro 
tary switch; thermally or chemically reactive switches 
placed in thermal proximity to the ?ashlamps; a switch 
within each lamp envelope which closes in response to 
?ring to prepare the next lamp in sequence; a voltage 
surge across the lamps causes ignition of only the lamp 
having the lowest voltage break down characteristics; 
bimetallic vswitches; a meltable junction within each‘ 
lamp envelope; and solid state switching circuits. Al 
though providing a number of advantages, the electri— 
cal arrays are still prone to the reliability problems as 
sociated with an electrical ?ash system, namely, igni 
tion failures due to weak batteries and/or dirty or cor 
roded electrical contacts. . 

Another disadvantage of electrical arrays-is the rela 
tive difficulty of maintaining the proper lamp ?ring ‘se 
quence in the event the array is removed from a camera 
and subsequently replaced. To overcome this problem, 
the prior art, as indicated above, employs special type 
?ashlamps or relatively complex memory circuits or 
switches in the camera. Such approaches are generally 
considered undesirable with regard to both cost and re 
liability. 
To overcome the above described disadvantages of 

electrical arrays, a copending application Ser. No. 
260,286, ?led June 6, 1972 and assigned to the present 
assignee, describes a planar photo?ash lamp array in 
cluding a plurality of pe'rcussively-ignitable ?ashlamps 
arranged in parallel rows on a support member, along 
with respectively associated re?ectors and preener 
gized striker springs. The array further includes a selec 
tive actuating mechanism comprising a coplanar train 
of intermeshing spur gears having a number of circum 
ferentially spaced projecting ramps. The gears are sup 
ported on shafts having end surfaces upon which the 
percussive lamps and associated strikers are mounted, 
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and the strikers are radially disposed over the gear and 
lie in the path of travel of the projecting ramps. Upon 
rotationally indexing the gear train, the ramps selec 
tively release the strikers, with the sequence of striker 
release being programmed by the member and circum 
ferential location of the ramps. For use with a camera, 
the gear train is indexed by a camera energized actuat 
ing member which successively pushes against pins on 
the periphery of one of the gears. 
Another type of percussive lamp array is described in 

a-copending application Ser. No. 261,588, ?led June 
12, 1972 and assigned to the present assignee. In this 
case a linear photo?ash lamp array is provided by 
mounting the lamps, strikers and re?ectors in a row and 
using a selective actuating mechanism comprising a 
slidable bar retained in a longitudinal channel which is 

‘ parallel to the row of ?ashlamps and strikers. The slid 
able bar is provided with a number of linearly spaced 
projecting ‘ ramps, and the strikers are mounted to 
project beyond the periphery of the channel to lie in 
the path of travel of the ramps. Linear indexing of the 
slidable bar along the channel causes one of the ramps 
to release a preenergized striker, and sequential lamp 
?ring is effected by successive indexing of the bar. For 
use with a camera, the slidable bar is indexed byv a cam 
era energized actuating member‘ which successively 
pushes against ratchet teeth on the bar. A variation of 
the slidable bar approach for actuating a planar array 
of percussive flashlamps is described in a copending ap 
plication Ser. No. 315,812, ?led Dec.’ 18, 1972 and as 
signed to the'present assignee. 

SUMMARY OF THE INVENTION 

Operation of the percussive arrays described in the 
aforementioned copening application is dependent 
upon adequate stored energy in the camera mecha 
nism. In many applications, however, it is desirable to 
substantially reduce or virtually eliminate the power 
required from the camera mechanism to cause indexing 
of the movable member in the percussive array. 

I Accordingly, it isan object of the present invention 
to provide a self-energized actuating mechanism for a 
percussive photo?ash lamp array. 
A further object of the invention is to provide a per 

cussive ?ashlamp array which requires a minimum of 
external actuating energy for operation. 

Briefly, these objects are attained'by spring loading 
[the movable member in the array sufficiently to cause 
indexing thereof, providing a plurality of evenly spaced 
index stops onv the movable member, and including in 
the array a releasable latching means which normally 
engages the index stops to lock the position of the mov 
able member. The latching means is operable for mo 
mentarily releasing the spring loaded movable member 
to permit indexing thereof until the next index stop is 
engaged. The movable member is then operative upon 
successive indexing to sequentially release the preener- . 
gized strikers in the array by means of projecting means 
on the movable member to thereby ?re respective 
?ashlamps of the array. ‘ 

BRIEF DESCRIPTION OF THE DRAWINGS 

This invention will be more fully described hereinaf 
ter in conjunction with the accompanying drawings in 
which: 
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FIG. 1 is a perspective view of the exterior of a multi 

lamp photo?ash assembly including features of the in 
vention; ' 

FIG. 2 is a plan view on an enlarged scale of the rear 
wall of the ?ash assembly of FIG. 1 with a self 
energized gear actuating mechanism according to the 
invention and several striker spring members shown in 
full and the several ?ashlamps associated therewith 
shown in phantom; the view also includes a sectional 
representation of the base member to show the aper 
ture therethrough; 
FIG. 3 is a side view on an enlarged scale of the ?ash 

assembly of FIG. 1 with the side wall removed; 
FIG. 4 is a fragmentary view on an enlarged scale of 

a single lamp-?ring spring assembly; _ 
FIGS. 5 and 6 are simpli?ed sectional views of one of 

the gears of FIG. 2 showing the ?at spiral spring‘ used 
for biasing the gear to rotate; ' 
FIG. 7 is a perspective view of the exterior of another 

multilamp photo?ash‘ assembly including features of 
the invention; I ~ ' 

FIG. 8 is a top plan view of the photo?ash assembly 
of FIG. 7 with a set of self-energized slidable bar actu 
ating mechanism according to the invention and the 
several striker spring members shown in full and the 
several flashlamps and re?ectors shown in phantom; 
FIG. 9 is a sectional elevation on line 9-9 of FIG. 8 

which illustrates the position of one of the slidable bars 
with respect to the associated linear array of lamps and 
strikers, the spring loading and latch mechanism ac 
cording to the invention, and the aperture through 
which said bar may be indexed; 
FIG. 10 is a fragmentary sectional view on line 

10-10 of FIG. 8 which is somewhat enlarged and sim 
pli?ed to more clearly shown one of the spring mem 
bers and its position with respect to the self-energized 

I slidable bar; ‘ 

45 

50 

FIG. 11 is an enlarged scale detail view of the slidable 
bar; 
FIG. 12 is a fragmentary detail showing one arrange 

ment of the latch mechanism and slidable bar; and 
FIG. 13 is a fragmentary detail showing an alternative 

arrangement of the latch mechanism and slidable bar. 

DESCRIPTION OF PREFERRED EMBODIMENT 

In the speci?c embodiment illustrated in FIGS. 1-3, 
the photo?ash assembly comprises a group of eight axi 
ally disposed flashlamps 10 and associated coaxial re 
?ectors 12 arranged in a compact planar array com 
prising two stacked rows of four lamps each. The array 
is housed in a box-like container 14 comprising a sub 

' stantially planar base member 16, a substantially planar 
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support member 18 secured to the rear of base 16 and 
disposed substantially normal thereto, a pair of side 
walls 20 and 22, and a topvwall 24. Members 16-24 
may comprise a unitary structure of molded plastic, or 
support member 18 may be separately attached. Enclo 
sure is completed by a sheet of transparent plastic ma 
terial 26 attached as a front- wall to container 24 and 
disposed over the light emitting side of the array. 

Referring to FIGS. 2 and 3, the flashlamps 10 are 
mounted on one side of the support member 18 with 
the longitudinal axes of the lamps .disposed normal 
thereto. Also mounted on support member 18 are eight 
preenergized striker springs 28 each positioned in oper 
ative relationship with a respective one of the lamps. As 
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will be described in detail hereinafter, the striker 
springs are individually releasable to ?re the respec 
tively associated lamps. 
As best shown in FIG. 2, the selective actuating 

mechanism comprises a coplanar train of two inter 
meshing spur gears 30 and 32 each having a number of 
circumferentially spaced projecting ramps 34. The 
gears are rotatably mounted on a pair of shafts 36 and 
38 ?xedly secured at one end to the support member 
18. Preferably the shafts comprise integral molded por 
tions of the support member 18. The freeend of each 
shaft has a substantially planar surface parallel to the 
plane of the gear mounted thereon, and the gear train 
is arranged parallel to support member 18. To enable 
the desired coaction between the gear mechanism and 
the lamp ?ring springs, a cluster of four lamps 10 and 
four striker springs 28 are symmetrically disposed‘on 
the end surface of each gear shaft so as to provide an 
overall eight lamp array consisting of two parallel rows 
,of four equally spaced lamps. 

Referring to FIGS. 1 and 3, each concave re?ector 
12 is disposed coaxially about its associated tubular 
shaped lamp 10, with all re?ectors oriented to face in 
one direction away from the lamp mounting surface. 
Each re?ector is essentially parabolic but modi?ed by 
the provision of four ?ats 39 along the sides thereof. 
Adjacent ?ats of adjacent re?ectors abut one another 
to de?ne a compact planar array of re?ectors. As may 
be noted from FIGS. 2 and 3 the hairpin torsional sec 
tion of the group of four springs 28 on each shaft are 
clustered in the central space provided behind each 
square group of four re?ectors. 
The array of eight re?ectors 12 may comprise a sin 

gle preformed sheet 40 of plastic material having a light 
re?ective coating; for example, the inwardly dished re 
?ector surfaces 12 may be provided by vacuum form 
ing. Toward the vertex of each re?ector is provided a 
coaxial aperture 41 of suitable shape for ?tting about 
the tubular flashlamp 10. If the radiation from a ?ashed 
lamp proves to be a problem by causing sympathetic 
ignition of an unselected lamp, the parabolicre?ector 
skirt 12 may be extended back to cover substantially 
the entire lamp envelope, rather than leaving an ex 
posed portion as illustrated in FIG. 3. The overall pack 
age con?guration of a similar lamp-re?ector array is 
the subject of a copending application Ser. No. 
260,271, ?led June 6, 1972 and assigned to the as 
signee of the present application. > 
As shown particularly in FIG. 4, each lamp 10 com 

prises an hermetically sealed light-transmitting enve 
lope 42 of tubular shape having a primer depending 
therefrom. A ?lling of combustible foil 43, such as zir 
conium, and a combustion-supporting gas, such as oxy 
gen, are disposed in the envelope. The primer com 
prises a metal tube 44 coaxially projecting from the en 
velope and within which a wire anvil‘ and a charge of 
fulminating material are disposed. Each lamp is sup 
ported on the support member 18 to project normal 
therefrom, and thus axially parallel to base 16, by 
means of a respective bore '46 into which the primer 
tube 44 is inserted. That is, there are four bores 46 in 
each of the shaft end surfaces, as shown in FIG. 2. 
Each preenergized striker spring comprises a folded > 

torsion device typically formed from 0.021 inch music 
wire about 2.5 inches long. The wire is shaped to form 
a hairpin torsional section having segments 47 and 48 
joined by a bight 50. The end portion of segment 47 is 
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shaped to de?ne a stationary supporting foot 52, the tip 
of which is shaped to de?ne a catch 54. Portions of foot 
52 and catch 54 are hidded in FIG. 4. The end portion 
of segment 48 is shaped to de?ne a striker 56, which 
when the spring is preenergized, or cocked, as shown, 
crosses over the supporting foot 52 and is restrained by 
the catch.54. The stationary supporting foot is seated 
in an elonated slot formed in the circular end surface 
of the gear shaft on or near a diagonal thereof, the slot 
being suf?ciently shallow to permit catch 54 to project 
from the end surface of the shaft. 

Initially the striker 56 may be formed at an angle of 
about 90° to the stationary supporting foot 52, although 
the angle through which the striker is rotated to posi 
tion it behind catch 54, as shown, may be of any value 
that does not cause over stressing of the wire. A center 
post 58 on the end surface of each gear shaft provides 
a suitable bearing surface for the heel of the striker dur 
ing cocking, and it also aids in preventing accidental 
displacement of the spring 28 suf?cient to free the 
striker from the catch some time after cocking and be’ 
fore ?ring is intended. ’ 

Selective displacement of each cocked striker 56, to 
release it from catch 54 and thus permit it to strike the 
respective primer tube 44 and fire the associated lamp 
10, is effected'by rotational indexing of the gear train. 
More speci?cally, as illustrated in FIG. 2, 'the ?ring 
springs 28 on each shaft are arranged with the strikers 
56 disposed in a symmetrically radial pattern and pro 
jecting beyond the periphery of the circular end surface 
to overlie a portion of the gear mounted on thatshaft. 
In particular, the free end of the strikers 56 are dis 
posed to lie in the path of travel of the ramps 34, which 
project from each gear‘. Hence, ‘upon rotationally in 
dexing the gear train, the striker adjacent to an oncom 
ing ramp 34, as shown in FIG. 4, is pushed upwardly by 
the ramp a distance suf?cient to clear the top of the 
catch 54. The striker then swings clockwise, as indi 
cated by the arrow, and hits and indents the impact sen 
sitive primer tube 44 at a high velocity to cause de?a 
gration of the fulminating material located therein and 
thus ignite the combustible foil 43. 

Rotational indexing is initiated by external means, 
but the external energy requirement is minimized, in 
accordance with the invention, by self-energizing the 
photo?ash assembly actuating mechanism in the fol 
lowing manner. As illustrated in FIGS. 5 and 6, a ?at 
spiral spring 60 is mounted on shaft 36 (and/or 38) and 
connected to the gear 30 (or 32) on that shaft to pro 
vide suf?cient spring loading for urging the gear to ro 
tate about its shaft. Indexing of the gears is controlled 
by engagement and release of index stops comprising 
a plurality of circumferentially spaced pins on each of 
the gears. More speci?cally, to enable- indexing of this 
gear train in eight equal increments, eight evenly 
spaced pins 61-68 are provided along the periphery of 
gear 30 and eight evenly spaced pins 71-78 are pro 
vided along the periphery of gear 32, as indicated in 
FIG. 2. Each of the pins project normal to the plane of 
the gear as illustrated in FIG. 3. 
To lock the position of the spring loaded gears, a re 

leasable latching means engages one of these index 
pins. As shown in FIG. 2, this latching means may com 
prise a lever 80 mounted on support member 18 by a 
centrally disposed fulcrum means, such as a pin 82. 
Lever 80 has protrusions 84 and 86 at each end for al 
ternately engaging the index pins on the two adjacent 
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gears, and it is spring loaded by a spring 88 mounted on 
base 16 to normally assume the substantially horizontal 
position shown in FIG. 2. In this normal, or locked, po 
sition, protrusion 86 of the lever engages one of the 
index pins of gear 32. , 

In the embodiment of FIG. 2, the spring loading is ap 
plied to the lever arm under protrusion 86, and the 
lever arm under protrusion 84 is rendered accessible to 
external actuating means through an aperture 90 pro 
vided in base member 16. For example, gear indexing 
may be effected by a suitable actuating member 92 
moving up through aperture 90 to engage and push 
against the lever arm under protrusion 84. The upward 
movement of member 92 causes lever 80 to move up 
on the left side and down on the right side, thereby dis 
engaging protrusion 86 from index pin 71 on gear 32 
and permitting the spring loaded gear train to rotate, 
gear 32 clockwise and gear 30 counterclockwise. The 
gear rotation‘is a momentary‘ indexing movement, as 
the angular displacement is terminated when the raised 
lever protrusion 84 engages pin 61 of rotating gear 30. 
When member 92 is thereafter retracted, the spring 
loaded lever 90 returns to its horizontal position, with 

' protrusion 84 movingdownward to snap out of engage 
ment with pin 61 of gear 30 and protrusion 86 moving 
upward to snap into engagement with index pin 72 of 
gear 32,‘ and thereby again lock the position of the gear 
train. The angular displacement resulting from the 
aforementioned operation is determined by the circum 
ferential spacing between the index pins on a gear and, 
in the illustrated embodiment, is operative to cause one 
lamp to‘ be ?red. In a typical application, actuating 
member 92 may be part of a camera mechanism de 
signed to enable the photographer to flash a lamp in 
synchronization with the tripping of the camera shutter 
to take a picture. 

~ In the present flash unit, eight lamps are avaiable to 
be sequentially ?ashed in response to successive index 
ing of the gear train by member 92. Thus, for example, 
eight rapid ?ash exposures may be taken with a cam 
era, withoutthe need for moving the lamps or rotating 
the unit. The sequence of releasing the strikers in re 
sponse to indexing‘ is programmed by the number and 
circumferential location of the ramps 34 on each gear. 
That is, theramp's 34 are arranged so that for a selected 
increment .x of rotational displacement, the gear travel 
will cause a first ramp in the train to release a striker 
and a secondramp in the train to be moved to a posi 
tion adjacent another preenergiz’ed striker 56, as shown 
in F IG. 4. This pattern of ramp positioning then contin 
ues for all successive x increments of rotation until all 
springs have‘been released. Typically, each indexing 
cycle will produce an x increment of gear rotation to 
provide a single lamp ignition. 
The new position of the gear train is retained after 

each indexing cycle by means of the spring loaded lever 
80, which returns protrusion 86 to engage the next pin 
on gear 32. Hence, by virtue of the mechanical ?ring 
system, the ramp programming, and the spring lever 
control, the present photoflash assembly provides a 
self-contained memory function, whereby the next un 
used lamp in the ?ash sequence will always be ready for 
immediate triggering, even though the unit may have 
been removed from a camera and subsequently re 

I placed. This is a signi?cant advantage as compared to 
electrical arrays. V - 
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In one embodiment of this invention as illustrated in 

FIG. 2, a pair of spur gears 30 and 32 each having 32 
teeth and a diameter of one inch are mounted on a sup 
port member 18 measuring about 1.5 inches by 2.53 
inches. Two ramps 34 are provided on each gear 
thereby requiring 180° total rotation to release the 
eight striker springs. Each of the ramps 34 comprises 
a projection sloped on two opposite sides so that the 
same standard gear design can be used for both clock 
wise and counterclockwise gear rotation. The gears are 
retained on shafts 36 and 38 by the overlying strikers 
56; hence, the ramps 34 are located radially outward 
from the inside edge of each gear to provide clearance 
for striker overhang after the spring is released so that ' 
the gears will continue to be held in position but free 
to rotate. The center to center circumferential spacing 
of the ramps is 135° (12 teeth), and the starting posi 
tion of the gears is as shown in FIG. 2. I 
The bottom of the base 16 may be provided with suit 

able means for mounting the photo?ash assembly on 
apparatus such as a camera. For example, as shown in 
FIGS. 2 and 3, a mounting post 94 may be provided 
which is shaped to mate with the socket on a camera 
of the type generally available for use with percussive 
flashcubes, such as that described in US. Pat. No. 
3,602,618, for example. In such cases, either the'cam 
era would be modi?ed to render the socket non 
rotating, or the post 94 would be allowed to rotate 
while the base remains stationary. The latter design ap 
proach would make the array adaptable for use on a 
camera which is also usable with rotating flashcubes. In 
addition, the camera would be modi?ed to remove the 
sensing portion of the operation, or spring 88 would be 
suf?cient to prevent lever 80 from releasing the gears 
during the sensing movement of actuating member 92. 
The self-energizing principle of the‘present invention 

may also be applied to the slidable bar type actuating 
mechanisms of the aforementioned copending applica 
tions Ser. Nos. 261,588 and 315,8l2. A speci?c em 
bodiment of a self-energized linear array is illustrated 
in FIGS. 7-9, wherein a photoflash assembly 110 com 
prises a substantially planar base, or support member, 
112 having eight percussively-ignitable flashlamps 
121-128 and eight respectively associated preener- ' 
gized striker springs 131-138 mounted on its upper sur-' 
face. The flashlamps are arranged in two parallel rows 
of four lamps each, and each of the preenergized 
striker springs is positioned in operative relationship 
with a respective one of the lamps. As shown in FIG. 
8, the flashlamps of row 125-128 are staggered relative 
to the ?ashlamps of row 121-124, and disposed be 
tween these two rows of lamps are two arrays 140 and 
142 of substantially concave re?ectors arranged in a 
nested back-to-back relationship to face in opposite di 
rections. To complete the unit, the assemblage of 
lamps, striker springs and reflectors- is enclosed in a 
transparent cover 144 secured to the base 112. 
Each of the lamps 121-128 is substantially identical 

and comprises (see lamp 121 of FIG. 9) an hermeti 
cally sealed light-transmitting envelope 146 having a 
primer depending therefrom and a ?lling of combusti 
ble foil 148 and a combustion-supporting gas disposed 
therein. The primer comprises a metal tube 150 within 
which a wire anvil and a charge of fulminating material 
are disposed. Each lamp is vertically supported in the 
base 112 by means of a respective bore 152 (also see 
FIG. 8) into which the primer tube 150 is inserted. 
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Each of the preenergized striker springs 131-138 is 
substantially identical and comprises a folded torsion 
device typically formed from 0.021 inch music wire 
about 2.5 inches long. Referring to FIG. 10, and the nu 
merically identi?ed elements of spring 31, the wire is 
shaped to form a hairpin torsional section having seg 
ments 154 and 156 joined by a bight 158. The end por 
tion of segment 154 is shaped to de?ne a stationary 
supporting foot 160, the tip of which is shaped to de?ne 
a catch 162. The end portion of segment 156 is shaped 
to de?ne a striker 164, which when the spring is preen 
ergized, or cocked, as shown, crosses over the support 
ing foot 160 and is retained by catch 162. The station 
ary supporting foot 160 is seated in an elongated slot 
formed in the base 112, the slot being sufficiently shal 
low so that the catch 162 formed in the free end of foot 
160 will project above the upper surface of base 112. 

Initially the striker 164 may be formed at an angle of 
about 90° to the stationary supporting foot 160, al 
though the angle through which the striker is rotated to 
position it behind catch 162, as shown, may be of any 
value that does not cause overstressing of the wire. The 
base 112 is shaped to provide a suitable bearing surface 
166 for the heel of foot 160 during cocking. This bear 
ing surface also aids in preventing accidental displace 
ment of the spring suf?ciently to free the striker from 
the catch sometime after cocking and before ?ring is 
intended. ‘ ‘ 

Sequential displacement of each cocked striker 164, 
to release it from the catch 162 and thus permit it to 
strike the respective primer tube 150 and ?re the asso 
ciated lamp, is effected by a selective actuating mecha 
nism. Referring to FIGS. 8-10, the actuating mecha 
nism for the row of strikers 131-134 comprises a slid 
able bar 168 having four linearly spaced prjecting 
ramps 171-178 disposed along one side thereof. The 
bar 168 is retained in a longitudinal channel 176 in 
base 112 which is located parallel to the row of lamps 
121-124. Each cocked striker 164 of the springs 
131-134 projects beyond the periphery of channel 176 
to overlie a portion of the slidable bar 168. In particu 
lar, the free end of each striker 164 is disposed to lie 
in the path 'of travel of a respective one of the ramps 
171-174 on bar 168. Hence, upon translationally in 
dexing the bar 168 along channel 176, the striker adja 
cent to an upcoming ramp (such as striker 164 ‘of 
spring 131 is adjacent to ramp 171) is pushed upwardly 
by the ramp a distance sufficient to clear the top of 
catch 162. The striker then swings clockwise, as viewed 
from above, and hits and indents the impact sensitive 
primer tube 150 at a high velocity to cause de?a'gration 
of the fulminating material located therein and thus ig 
nite the .combustible foil 148. 
Bar l68’may be retained in channel 176 by the over 

lying strikers 164, with the location of the ramps pro 
viding a clearance for striker overhang after the spring 
is released so that the bar will continue to be held in po 
sition but free to translate. Alternatively, the bar 168 
may be held in the channel by means of tabs 178 which 
project at right angles from the bottom of the bar andv 
engage a groove 180 (FIG. 10) along the lower portion 
of the sidewall of channel 176. 
The preenergivzed striker springs 135-138 associated 

with lamps 125-128 are mounted in a direction oppo 
site to that of springs 131-134, as indicated in FIG. 8. 
Hence, base 112 also de?nes a second longitudinal 
channel 182 adjacent to the strikers of springs 135-138 
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and having a periphery beyond which the cocked strik 
ers of the springs project. Channel 182 is parallel to 
channel 176, and the two rows of ?ashlamps are paral 
lel with and disposed between these two channels. A 
second slidable bar 184 having four linearly space 
ramps 191-194 is retained in channel 182 underlying 
the adjacent strikers. Bar 184 is adapted to be indexed 
in a direction opposite to the indexing direction of bar 
168 for selectively releasing springs 135-138 in the 
same manner as described for the vrelease of springs 
131-134 by bar 168. That is, when base 112 is rotated 
180°, bar 184 will also move from left to right. 
Re?ector arrays 140 and 142 are substantially identi 

cal; each comprises a strip of preformed sheet material 
having a light re?ective coating and de?ning a set of 
four inwardly dished, individual light re?ector surfaces 
186 of suitable shape for ?tting about respective ones ' 
of the ?ashlamps. As shown in FIGS. 7 and 8 each re 
flector of array 140 is disposed behind a respective one 
of the ?ashlamps of the row 121-124. Hence, upon ig 
nition of one of the ?ashlamps 121-124, the surface 
186 behind that lamp re?ects light in theidirection 
toward which the lamp-re?ector unit is facing. 
The four re?ectors of array 142, on the other hand, 

are respectively disposed behind the four ?ashlamps of 
row 125-128 so as to face in the opposite direction 
from that of the re?ectors of array 140. As illustrated 
by FIGS. 7 and 8, therefore, the photo?ash assembly 
110 comprises a symmetrical arrangement of re?ec 
tors, lamps, springs and indexable actuating bars for 
providing two operative ?ashlamp arrays facing in op 
posite directions. The hairpin torsional sections of the 
springs are located behind the re?ectors (FIG. 8), with 

> a clearance being provided along the lower edges of the 
re?ectors to permit free operation of the strikers. 

In accordance with the invention, self-energized, 
translational indexing of each slidable bar is provided 
in the following manner. As illustrated in FIGS. 8-10, 
an extension coil spring 196 is stretched part way 
through the center of bar 168 and connected between 
that bar and the right end of channel 176 to provide 
suf?cient spring loading for urging bar 168 to translate 
along channel 176 from left to right. In FIG. 9, a por 
tion of bar 168 is broken away to illustrate the internal 
connection of spring 196. Indexing of theslidable bar 
is controlled by engagement and release of ‘a plurality 
linearly spaced index pins on the side of the bar. More 
speci?cally, to enable indexing of slidable bar 164 in 
four equal increments, seven evenly spaced pins ‘ 
201-207 are provided along the side of the bar, as illus 
trated in FIGS. 9 and 11. Each of the pins project paral 
lel to the plane of the support member. , 
To lock the position of the spring loaded bar, a re 

leasable latching means engages one of these pins in a 
similar manner to that described hereinbefore with re 
spect to the gear train. As shown in FIGS. 9 and 12, this 
latching means may comprise a lever 2'10 mounted on 
support member 112 by a centrally disposed fulcrum 
means, such as a pin 212. Lever 210 has protrusions 
214 and 216 at each end for alternately engaging the 
?rst and last of a linear set of four pins, and it is spring 
loaded by a spring 218 mounted on support member 
112 to normally assume-the substantiallyhorizontal po 
sition shown in FIGS. 9 and 12. in this normal, or 
locked, position, protrusion 216 engages one of the 
index pins of bar 168. Clearance for pins 201-207 and 
the spring loaded lever 210 is provided by an elongated 
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cavity 220 in support member 112, lever 210 being 
mounted on the side of the cavity and spring 218 being 
mounted on the bottom of the cavity. 

In the embodiment illustrated, the spring loading is 
applied to the lever arm under protrusion 216, and the 
lever arm under protrusion 214 is rendered accessible 
to external actuating means through an aperture 222 
provided in support member 112. For example, bar in 
dexing may be effected by a suitable actuating member 
224 moving up through aperture 222 to engage and 
push against the lever arm under protrusion 214. The 
upward movement of member 224 causes lever 210 to 
move up on the left‘side and down on the right side, 
thereby disengaging protrusion 216 from index pin 201 
and permitting the spring loaded bar 168 to translate 
along channel 176 from left to right. The bar transla 
tion is a momentary indexing moment as the linear dis 
placement is terminated when the raised lever protru 
sion 214 engages pin 204 of the moving bar. When 
member 224 is thereafter retracted, the spring loaded 
lever 210 returns to its horizontal position, with protru 
sion 214 moving downward to snap out of engagement 
with pin, 204 and protrusion 216 moving upward to 
snap into engagement ‘with index pin 202, thereby 
again locking the position of the bar. The angular dis 
placement resulting from the aforementioned opera 
tion is determined by the linear spacing between the 
index pins on the bar and, in the illustrated embodi 
ment, is operative to cause one lamp to be ?red. In a 
typical application, actuating member 224 may be part 
of a camera mechanism designed to enable the photog 
rapher to ?ash a lamp in synchronization with the trip 

- ping to the camera shutter to take a picture. 
The bottom of base 112 may be vprovided with suit 

able means for mounting the photo?ash assembly 110 
on apparatus such as a camera._ For example, as vshown 
in FIG. 9, a pair of mounting posts 226 and 227 may be 
provided, each of which is shaped to mate with the 
socket on a camera of the type generally available for 
use with percussive ?ashcubes, such as that described 
in US. Pat. No. 3,602,6l8,for example. In such case, 
either the‘ camera would be modi?ed to render the 
socket non-rotating, or each of the posts 226 and 227 
would be allowed to'rotate while the base remains sta 
tionary. The latter design approach would make the 
array adaptable for use on a camera which is also us 
able with rotating ?ashcubes. In addition, the camera 
would be modi?ed to remove the sensing portion of the 
operation, or spring 218 would be suf?cient to prevent 
lever 210 from releasing the gears during the sensing 
movement of actuating member 224. 

‘ In the illustrated ?ash assembly 110, eight lamps are 
available to be sequentially ?ashed in response to sue 
cessive indexing of the gear train by member 224. More 
speci?cally, with post 226 plugged into the above type 
camera, four rapid ?ash exposures may be taken, ex 
pending in sequence lamps 121-124. The array is then 

' removed from the camera, reversed, and remounted to 
place the unused lamps 125-128 and preenergized 
strikers 135-138 in position to be operated. lnthis lat 
ter case, post 227 is inserted in In this camera socket, 
which post 226 overhangs the edge of the camera. Bar 
184 is identical to bar 168, with similar self-energized 
indexing means, and channel 182 contains an aperture, 
similar to aperture 222, through which bar 184 may be 
indexed by member 224 in this reversed position of the 
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assembly. Lamps 125-128 may then be sequentially 
?red in the same manner as lamps 121-124. 
The sequence of releasing the strikers in response to 

successive indexing is programmed by the number and 
respective location of the ramps along the length of 
each slidable bar. In this case, four ramps on each bar 
are arranged so that for a selected increment x of trans 
lation along the respective channel, the bar travel will 
cause a ?rst ramp on that bar to release a striker and 
a second ramp on that bar to be moved to a position ad~ 
jacent another preenergized striker. This pattern of 
ramp positioning then continues for all successive x 
increments of translation until all for springs have been 
released. - 

For example, referring to FIGS. 9-11, according to 
one embodiment, the springs 131-134 are evenly‘ 
spaced, with a common distance D between‘ strikers ‘ 
(FIG. 8). Each of the ramps 171-174 is adapted to re 
lease a respective one of the striker springs 131-134, 
and each successive ramp after the ?rst (ramp 171) is 
spaced D + (n -— l)x from its preceeding' ramp in the 
striker release sequence, where D is the distance be 
tween strikers, n is the number of the ramp in 'the 
striker release sequence, and x is the distance the slid 
able bar 168 translates along channel 176 during each 
indexing increment for release of a striker. Thus, in 
FIG’. 11, ramp 171 is positioned adjacent the striker 
spring 131, which is the ?rst to be released in the ?ring 
sequence. Ramp 172 is spaced D + (2 — l)x = D + x 
from ramp 171. Ramp 173 is spaced D + 2x from ramp 
172, and ramp 174 is spaced D + 3:: from ramp 173. 
Accordingly, the spring release sequence will be (1) 
spring 131 by ramp 171; (2) spring 132 by ramp 172; 
(3) spring 133 by ramp 173; and (4) spring 134 by 
ramp 174. 
The new positioniof the gear train is retained after 

each indexing cycle by means of the spring loaded lever 
210, which returns protrusion 216 to engage the next 
pin on bar 168. Hence, by virtue of the mechanical fir 
ing system, the ramp programming, and the spring lever 
control, the present photo?ash assembly provides a 
self-contained memory function, whereby the next un 
used lamp in the ?ash sequence will always be ready for 
immediate triggering, even though the ‘unit may have 
been removed from a camera and subsequently re 
placed. . - ‘ ' 

Flg. 13villustrates an alternative latching lever and’ 
index pin arrangement suitable for controlling the in 
dexing of a slidable bar mounted on avertical support 
ing wall, such as employed in the planar array of ?ash 
lamps described in the aforementioned copending ap 
plication Ser. No. 3 l5,8 12. In this instance a lever 230 
loaded by a spring 232 engages a pin 234 projecting 
vertically downward from a side mounted slide bar 236. 
Although the invention has been described with re 

spect to speci?c emobidments, it will be appreciated 
that modi?cations and changes may be made by those 
skilled in the art without ‘departing from the true spirit 
and scope of the invention. For example with respect 
to FIGS. 1-6, the‘ number of lamps in the array may be 
varied, with a corresponding variation in the number of 
gears. Also, the number and'spacing of the ramps 34 
may vary. The gears can be arranged in various ways, 
yielding vertical, square, rectangular, T-, or L-shaped 
gear train con?gurations. The gears may be indexable 
by means other than the pins 61-68 and 71-78. Fur 
ther, ?at rotating members other than spur gears may 
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be employed, and means other than ramps may be em 
ployed for selectively releasing the strikers. 
With respect to FIGS. 7-13, the number of springs 

and lamps in the array may be varied, and the assembly 
may comprise but a single row of any reasonable plural 
ity of lamps in lieu of the 4/4 bidirectional arrangement 
of the described embodiment. For example, the assem 
bly could comprise‘ a linear array of 8 or 10 lamps all 
facing in the same direction. Further, the’sliding bar 
could move from right to left, and spring release could 
be effected by moving the catches 162 downward, in 
stead of lifting the strikers, e.g. by inverting each ramp 
for striking a projection from a ?exible‘ spring foot 160. 

What I claim is: 
1. A self-energized selective actuating mechanism for 

a photoflash lamp array; said array including a support 
member, a plurality of percussively-ignitable ?ash 
lamps mounted on said support member, and a plural 
ity of pre-energized strikers mounted on said support 
member and releasable to ?re said ?ashlamps‘, the se 
lective actuating mechanism comprising: 
a movable member; > ' 

means supporting said movable member in operative 
alignment with respect to said strikers;' 

means projecting from saidmovable member and 
adapted for selectively releasing’said preenergized 
strikers; ' 

means for spring loading said movable member suffr 
ciently to cause indexing thereof; - 

a plurality of evenly spaced index stops provided on 
said movable member; and, . 

a releasable latchingmeans normally engaging one of 
said ‘index stops to lock the position of ‘said mov 
able member and operable‘for momentarily releas 
ing said spring loaded movable member to permit 
indexing thereof until said latching means engages 
the next one of said index stops;' ‘ 

said movable member being operative upon succes 
sive indexing to sequentially release said strikers by 
means of said projectingmeans to ?re respective 
?ashlamps of said array. 

2. The mechanism of claim 1 further'including means 
for spring loading said latching means. 

3. The mechanism ‘of claim 2 wherein said latching 
means comprises a lever supported in operative rela 
tionship to said movable member and operative upon 
actuation to release said spring loaded movable mem 
ber to permit indexing thereof by an amount deter 
mined by the spacing between said index stops. 7 

4. The mechanism of claim l'wherein said movable 
member comprises a gear, said supporting means com 
prises a. portion of said support member shaped to pro 
vide a stationary shaft upon which said gear is'rotatably 
mounted, said shaft having a free end with a substan 
tially planar surface parallel to the plane of said gear, 
said ?ashlamps and strikers are ‘mounted on said‘planar . 
surface at the free end of said shaft with said preener 
gized strikers. 'being disposed radially thereon, and said 
spring loading means comprises a ?at spiral spring 
mounted on said shaft and connected to said gear for 
urging said gear to rotate about said shaft. 

5. The mechanism of claim 4 wherein said index 
stops comprise a plurality of circumferentially spaced 
pins on said gear. 

6. The mechanism of claim 5 wherein said latching 
means comprises a spring loaded lever mounted in op 
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erative relationship to said gear and operative upon ac 
tuation to release said spring loaded'gear to permit ro 
tation thereof by an amount determined by the circum 
ferential spacing between said pins. _ 

7. The mechanism of claim 4 further including a sec 
ond gear intermeshed with said ?rst-mentioned gear, 
said second gear being rotatably mounted upon a sec 
ond stationary shaft provided on said support member, 
said second shaft having a free end, a plurality of said 
?ashlamps and strikers being mounted on a substan 
tially planar surface at the free end of said second shaft 
with said strikers disposed radially thereon, and said 
second gear having means projecting therefrom for se 
lectively releasing the preenergized strikers on said sec 
ond shaft. . 

8. The mechanism of claim 7 including a second ?at 
spiral spring mounted onv said second shaft and con 
nected to said second gear for urging said gear to rotate 
about said shaft. 

9. .T he mechanism of claim 1 wherein said movable 
membercomprises a slidable bar, said plurality of ?ash 
lamps are mounted in a row'on said support member, 
said supporting means comprise a longitudinal channel 
in said support member located parallel to said row of ' 
?ashlamps, and said spring loading means comprises an 
extension coil spring connected between said support 
member and said slidable bar for urging said bar ‘to 
translate along said channel. _ . ' 

_ 10. The mechanism of claim 9 wherein said index 
stops comprise a plurality ‘of linearly spaced pins on 
said slidable bar, said pins projecting parallel to said 
support member. , ' -v 

11. The mechanism of claim 10 wherein said locking 
means comprises a spring loaded lever mounted in op 
erative relationship'to said slidable bar and operative 
upon actuation to release said spring loaded slidable 
bar to permit translation thereof'along said channel by 
an amount determined by ,the linear spacing between 
saiipins 

12; The mechanism-of 'c'léim’i'i where'the preeng-m 
gized strikers mounted on said support member project 
beyond the periphery of said channel to overlie a por 
tion of said slidable bar, and said means projecting 
from said slidable bar comprises one or more ramps lin 
early disposed along one side of said bar, said sequencev 
of releasing said strikers being programmed‘ by the 
number and respective location of said ramps along the 
length of said slidable bar.__, _ 

13.- The mechanism of claim 11 wherein said lever is 
mounted on said support member by a ‘substantially 
centrally disposed fulcrum means, and saidflever has 
protrusions at each‘end, said lever being operative 
upon actuation to alternately engage the pins on said 4 
slidable bar by means of said protrusions. 

14. A‘ photoflash assembly comprising, in combina 
tion: \ - . - 

a substantially planar support member; 
a plurality of shafts fixedly secured at one end to said 
support member;‘ . 

a coplanar train of intermeshing spur gears rotatably 
mounted on said shafts, each of said gears on a re 
spective one of said shafts, with said gear train lying 
in a plane parallel to said support member; 

thefree end of each of said shafts having a substan 
tially planar surface parallel to the plane of the gear 
mounted thereon and the plane of said support 
member; 
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a plurality of percussively-ignitable ?ashlamps 
mounted on the planar surface of each of said 
shafts with the longitudinal axes of said lamps dis 
posed normal to said planar surface; 

a plurality of preenergized strikers radially mounted 
on the planar surface of each of said shafts and in 
divdually releasable to ?re a respective one of said 
?ashlamps; I ‘ 

means projecting from said gears and adapted for se 
lectively releasing said preenergized strikers; 

means for spring loading at least one of said gears suf 
ficiently to cause indexing thereof; 

a plurality of evenly spaced indexing stops provided 
on at least one of said gears; and, 

a releasable latching means mounted on said support 
member and normally engaging one of said index 
stops to lock the position of said gear train, said 
latching means being accessible to be actuated for 
momentarily re-leasing said spring loaded gear 
train to permit indexing thereof until said latching 
means engages the next one of said index stops; 

said gear train being operative in response to succes 
sive indexing to sequentially release said strikers by 
means of said projecting means to tire respective 
flashlamps of said array. ' 

15. The assembly of claim 14 wherein said spring 
loading means comprises a ?at spiral spring mounted 
on one of said shafts and connected to the 'gear on that 
shaft for urging that gear to index said gear'train. 

16. :The assembly of claim 15 wherein said index 
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stops comprise a plurality of circumferentially spaced 
pins on at least one of said gears, said pins projecting 
normal to the plane of the gear and being disposed near 
the periphery of the gear. ' 

17. The assembly of claim 16 wherein said locking 
means comprises a spring loaded lever operative upon 
actuation to release said spring loaded gear train to per 
mit indexing thereof by an amount determined by the 
circumferential spacing between said pins. 

18. The assembly of claim 17 wherein the radially 
mounted strikers on each shaft project beyond the pe 
riphery of the planar surface thereof to overlie a por 
tion of the gear mounted thereon, and said means pro 
jecting ‘from said gears comprises one or more ramps 
on each of said gears, said sequence of releasing said - 
strikers being programmed by the number and circum 
ferential location of said ramps on each gear. 

19. The assembly of claim 17 wherein said index 
stops comprise a plurality of circumferentially spaced 
pins on each of two adjacent ones of said gears‘, said 
lever is mounted on said support member by a substan 
tially centrally disposed fulcrum means, and said lever 
has protrusions at each end for alternately engaging the 
pins on said two adjacent gears during actuation of said 
lever. ' 

20. The assembly of claim 15 including a second flat 
spiral spring mounted on another of said shafts and 
connected to the gear on said last mentioned shaft for 
urging that gear to index said gear train. 

* * 1k * * 


