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EASTMAN KODAK COMPANY, a  photographic apparatus according to one Company
organized under the Laws of the  embodiment of this invention. Portions of
State of New  Jersey, United States of  the apparatus are removed to reveal
the America of 343 State Street, Rochester, working components of the flash
firing 5 New   York  14650, United  States  of  mechanism  of this
embodiment, after in- 50 America, do hereby declare the invention,  sertion
of a percussively fireable flash unit for which we pray that a patent may
be  in the photographic apparatus; granted to us, and the method by which
it   Fig. 2 is a view of the photographic ap- is to be performed, to be
particularly de-  paratus of Fig. 1 with an electrically fire- 10 scribed
in  and   by  the  following  able flash unit inserted in the apparatus;
55 statement: -                               Fig. 3 is a view of the
apparatus of Fig. The  present invention  relates  to  a  2 after actuation
of the shutter release photographic apparatus and in particular  mechanism
of the photographic apparatus, to a camera or adaptor for use with per-
causing firing of the electrically fireable 15 cussion-fireable flashlamp
units and piezo-  flash unit;                        60 electrically
fireable flashlamp units. Either    Fig. 4 is a view of another embodiment
or both types of flashlamp unit may com-  of photographic apparatus
according to prise a single flashlamp or a plurality of this invention.
Portions of the apparatus falshlamps and, in the case of the per-  are
removed to reveal the working com- 20 cussion-fireable flashlamp unit, the
single  ponents of the flash firing mechanism  of 65 flashlamp  or each
flashlamp  may  be  this embodiment, with both a percussively provided with
its own striker which may  and an electrically fireable flash unit in- be
pre-energized.                        serted into the photographic
apparatus; According to the present invention there    Fig. 5 is a view of
the photographic ap- 25 is provided a photographic apparatus com-  paratus
of Fig. 4, with the percussively 70 prising means for receiving a
percussion-  fireable flash unit fired and the electrically fireable
flashlamp unit and locating a flash  fireable flash unit in position to be
fired; lamp thereof in a firing position, actuating    Fig. 6 is a view of
an adapter according means responsive to the application of a  to one
embodiment of this invention. Por- 30 mechanical force for firing a
percussion-  tions of the adapter are removed to reveal 75 fireable flash
lamp located in the firing  the  working  components  of the  em- position,
means for receiving a piezo-elec-  bodiment, which is shown with a per-
trically-fireable flashlamp unit and locating  cussively fireable flash
unit inserted in the a flash lamp thereof in a firing position  adapter; 35
piezoelectric means which, upon applica-    Fig. 7 is a view of an
alternative em- 80 tion of a mechanical force thereto, gener-  bodiment of
an adapter, cut away to reveal ates an  electrical pulse  for firing  a
the  working  components  of  the  em- piezo-electrically-fireable flash
lamp located  bodiment, with a percussively fireable flash in the firing
position and common means  unit inserted in the adapter; and 40 for
producing said mechanical forces.      Fig. 8 is a view of still another
alter- 85 In the detailed description of the prefer-  native embodiment of
an adapter according red  embodiments  of  the  invention  to this
invention cut away to reveal the presented below, reference is made to the
working components of the adapter, with a accompanying drawings, in which:
percussively fireable flash unit inserted in 45  Fig. 1 is a view  of a
portion  of  the adapter.                               90    2
1 359 172                                       2 DETAILED  DESCRIPTION  OF
whose function will be explained in more 



THE INVENTION                 detail later. Because photographic apparatus
is well    A pair of electrical contacts 80 are for- known, the present
description will be  med in socket 14 for receipt of an elec- 5 directed in
particular to camera elements  trical fireable flash unit. A
piezo-electric 70 forming  part of, or cooperating  more  crystal 82 is
coupled by means of a trans- directly with, photographic apparatus in
former 84 and switches 86 and 88 to con- accordance with the present
invention. It is  tacts 80. Switch 86 is in a normally closed to be
understood that elements of the  position with an arm  90 of switch 86 10`
photographic  apparatus  not specifically  biased against a contact 91. An
ear 92 ex- 75 shown  or described  may  take  various  tends downwardly
from arm 90 and is ad- forms well known to those skilled in the  jacent to
but separated from  end 42 of art.                                      arm
40 of blocking lever 30, as may best Referring first to Figs. 1-3, a camera
be seen in Fig. 2. It may be seen that 15 shown generally as 10 is equipped
with a  counterclockwise rotation of arm 30 upon 80 socket 16 for receiving
a percussively fire-  insertion of a unit in socket 16 brings end able
flash unit 12 and a socket 14 for re-  42 of arm 40 into abutment with ear
92 of ceiving an electrically fireable flash unit.  arm 90, thereby opening
switch 86 and dis- Socket 16 has a base portion with a de-  connecting  the
electrical contact 80 of 20 pending finger 18 extending downwardly  socket
14 from  transformer 84. Thus, 85 therefrom. The flashlamp unit 12 has a
socket 14 is electrically disabled by in- percussive firing spring 20 of
the kind  sertion of a flash unit in socket 16. Switch which has a fixed
end 22 held by a portion  88 is in a normally open position as shown of the
base of the flashlamp unit 12 in a  in Fig. 1. A button 94 on camera 10 has
25 fixed position, with the other spring end 24  an integral cam  surface
96 which abuts 90 of spring 20 being held by fixed end 22 in  against an
arm 98 of switch 88. Movement a cocked firing position. Firing of the flash
of button 94 to the left forces cam surface unit inserted in socket 16 is
achieved by  96 against arm 98, thereby closing switch raising spring end
24 above fixed end 22,  88 and connecting electrical contacts 80 of 30
thereby  freeing  spring  end  24  for  socket 14 to transformer 84,
without regard 95 movement against an igniter element (not  to the
condition of switch 86, for reasons shown) of the flash unit.
which will be more fully discussed later. A blocking lever 30 is rotatably
mounted    A lever 100 is rotatably mounted on a on pivot 32 and is biased
in a clockwise  pin 102 with a return spring 104 held be- 35 direction by
spring 34, so that a portion 36  tween a fixed pin 106 in the photographic
100 of lever 30 abuts against depending finger  camera 10 and a fixed pin
108 mounted on 18 of socket 16. Lever 30 includes in-  lever 100. Spring
104 urges lever 100 tegrally formed arms 38 and 40, whose  against a stop
116. A release end 110 on function will be described in more detail  lever
100 is positioned adjacent to a por- 40 later.
tion 112 of the shutter release mechanism  105 A firing slide 50 is axially
aligned with  of camera 10. The other end of lever 100 an aperture 52 in
the top  surface  of  is formed with a striker surface 114 which camera 10.
Firing slide 50 includes an in-  is movable into contact with piezoelectric
tegral blocking pin 54, and is biased up-  crystal 82 upon rotation of
lever 100. A 45 wardly by spring 56 so that pin 54 abuts  striker lever 120
is rotatably mounted on 110 against arm 40 of blocking lever 30 in the
lever 100 by a pin 122 and is biased by a absence of a flash unit in socket
16, as  spring 124 held between a fixed pin 126 on may best be seen in Fig.
2. Rotation of  lever 100 and a pin 128 on lever 120 so blocking lever 30
in a counterclockwise  that lever 120 rests against a stop 129 on 50
direction under urging of depending finger  lever 100. Lever 120 has a
striker end 130 115 18 of socket 16 upon insertion of a flash  which is
movable into contact with lever unit in socket 16 moves arm 40 away from
60 upon rotation of lever 100. pin 54 and permits firing slide 50 to move
In operation, a percussively fireable flash upwardly under the bias of
spring 56 until  unit is inserted into socket 16 of camera 55 slide 50
comes to rest upon spring end 24  10, thereby causing depending finger 18
to 120 of firing spring 20.                      move downwardly against
end 36 of block- A lever 60 is pivotally mounted to arm  ing lever 30.
Lever 30 is thereby rotated in 38 of blocking lever 30 by a pin 62. Lever
a counterclockwise direction, moving arm 60 is biased in a clockwise
direction about  40 away from pin 54 on firing slide 50 and 60 the pin 62
by a spring 64 held between a  permitting  slide  50 to  move  upwardly 125
pin 66 on arm 38 and a pin 68 on lever  against spring end 24 of firing
spring 20. 60, so that a surface 70 of lever 60 rests  Simultaneously, end
42 of arm  40 abuts against a fixed pin 72 in the photographic  against ear
92 of arm  90 of switch 86, apparatus. A cam surface 74 is formed on
thereby opening switch 86, disconnecting 65 lever 70, adjacent to an end 58
of slide 50, contacts 80 from transformer 84 and elec- 130  
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3 trically disabling socket 14. Rotation of  14 in synchronization with
opening of the lever 30 simultaneously causes movement  shutter element of
camera 10. Release of of lever 60 with surface 70 moving along  the shutter
release mechanism  causes re- fixed pin 72 so that cam  surface 74 is  turn
of portion 112 to the left, thereby 5 positioned  adjacent to end 58 of
firing  freeing lever 100 for rotation under bias of 70 slide 50. The
camera is now  in a con-  spring 104 in a counterclockwise direction
figuration in which the percussively fireable  until lever 100 returns to
its initial position flash lamp will be fired upon actuation of  abutting
fixed pin 116. the shutter release mechanism.                Operation is
also possible with both a 10   Actuation of the shutter release mechan-
percussively fired flash unit in socket 16 75 ism  of the camera causes
movement of  and an electrically fireable flash unit in portion 112 to the
right, abutting upon re-  socket 14. Button 94 is moved to the left, lease
end 110 of lever 100 and causing  thereby forcing cam surface 96 against
arm rotation of lever 100 in a clockwise direc-  98 and closing switch 88.
Operation of the 15 tion  about pin  102. Lever 120  moves  firing
mechanism is the same as for a per- 80 with  lever 100 forcing striker end
130  cussively fireable flash unit with rotation of against an end 76 of
lever 60. Rotation of  lever 100 causing cam  surface 74 of lever lever 60
about pin 62 carries cam surface  60 to force slide 50 upwardly. Firing
spring 74 into contact with end 58 of firing slide  24 is thus freed from
fixed end 22 for 20 50, thereby forcing firing slide 50 in an up-  movement
against the igniter element of 85 ward direction and moving firing spring
24  the flash unit in socket 16. Simultaneously, above fixed end 22. Firing
spring 24 then  striker surface  114 of lever 100 strikes moves against the
igniter element of the  piezoelectric crystal 82, thereby generating flash
unit in socket 16, causing firing of  a  voltage  pulse  which  is
transmitted 25 the unit in synchronization with opening of  through
transformer 84 and switch 88 to 90 the shutter element of camera 10. Simul-
contacts 80 and causes firing of the flash taneously, striker surface 114
of lever 100  unit in socket 14. Firing of both flash units will strike
piezoelectric crystal 82, but even  occurs in synchronization with opening
of if a flash unit is positioned within socket  the shutter element of
camera 10. 14 it will not fire because switch 86 is held    The embodiment
illustrated in Figs. 4 95 in an open position by end 42 of arm 40.  and 5
has a camera 200 equipped with a Upon  release  of the  shutter activating
socket 16 for a percussively fireable flash mechanism  of camera  10,
portion  112  unit 12 and a socket 14 for an electrically moves to the
left, thereby permitting lever  fireable flash unit both sockets being the
35 100 to be returned by means of return spring 104 to its  initial
position abutting  same  as  in  the  previous embodiment. 100 Socket 16
has a base with a depending fixed pin 116, as showm in Fig. 1.
finger 18 associated therewith. The firing Operation with an electrically
fireable  mechanism of flash unit 12 includes a fir- 40 flash unit inserted
in socket 14 may best  ing spring 20 with a fixed end 22 hold by be seen
with reference to Figs. 2 and 3. As  ing spring 20 with a fixed end 22 held
by no flash unit has been inserted into socket  the base of flash unit 12
and a spring end   105 16, lever 30 is held in its blocking position by
means of spring 34. Firing slide 50 is    Socket 14 has a pair of
electrical con- thereby retained within camera 10 by abut-  tacts 292,
which are electrically coupled to 45 ment of arm 40 upon pin 54 of firing
slide  a piezoelectric crystal 290 through a trans- 50. In addition, end 42
of arm 40 is held  former 294.                                 110 away
from end 92 of arm 90, thereby per-    A   blocking  lever  202  is
rotatably mitting switch 86 to remain in its normally  mounted on a fixed
pin 204 and is biased closed position. Lever 60 is held in the  in a
clockwise direction by spring 206. A 50 position illustrated in Fig. 2
against pin 72,  firing slide 210 is axially aligned with an whereby end 76
of lever 60 is held out of  aperture in the top surface of camera 200 115
the path of movement of striker end 130 of  and an aperture 212 in the base
of the lever 120.                                  flash unit 12. Slide 210
has a cam surface Actuation of the shutter release mechan-  214 at its
lower end and two fixed pins 216 55 ism of the camera will cause portion
112  and 218. Pin 216 is positioned on slide 210 to move to the right,
abutting against re-  so as to abut against lever 202 when no 120 lease end
110 of lever 100 and causing  flash unit is in socket 16 so that slide 210
clockwise rotation of lever 100 about pin  is held in its lowered position
under the 102. Striker surface 114 of lever 100 is  bias of spring 206. A
lever 230 is rotatably 60 caused  to  impinge  upon  piezoelectric  mounted
on a pin 232 and is biased in a crystal 82, thereby generating a voltage
clockwise direction by a spring 234 held 125 



pulse which is transmitted through trans-  between an arm  238 of lever 230
and  a former 84 and switch 86 to electrical con-  fixed pin 236. Lever 230
has an integral tacts 80 of socket 14 and causes firing of  striker surface
240, a catch member 242, a 65 the electrically fireable flash unit in
socket  lug 244 and fixed pins 246 and 248, the    4
1359172                                        4 position and purpose of
these elements to  ism causes portion 264 to move in a down- be described
in more detail later.       ward direction thereby rotating lever 250 in A
release lever 250 is rotatably mounted  a  counterclockwise  direction  and
dis- on a pin 252 and is biased in a clockwise  engaging  catch  member 260
from  en- 5 direction by a spring 254 held between an  gagement with catch
member 242 of lever 70 arm 258 of lever 250 and a fixed pin 256. 230. Lever
230 is thereby freed to rotate A  catch member 260 of lever 250 is  under
bias of spring 234 in a clockwise positioned so as to engage catch member
direction, bringing fixed pin 246 into en- 242 of lever 230 and to thereby
hold lever gagement with cam surface 214 on firing 10 230 in a cocked
position as shown in Fig. slide 210, thereby forcing spring end 24 to 75 4.
An end 262 of lever 250 is positioned in  against cam  surface 214 as lever
230 abutment with a portion 264 of the shutter  rotates causes upward
movement of firing release mechanism of the camera.         slide 210,
thereby forcing sprnig end 24 to A lever 270 is rotatably mounted on a
rise above fixed end 22 and freeing spring 15 pin 272 and is biased in a
clockwise direc- end 24 to strike the primer tube of the 80 tion by a
spring 274 held between an arm  percussively fireable flash unit inserted
in 278 of lever 270 and a fixed pin 276. socket 16. Simultaneously, fixed
pin 248 Lever 270 has integral arm 280 and 282, rides against cam surface
286 of arm 282 and an abutment 284. Arm 282 terminates  of lever 270,
thereby holding lever 270 20 in a cam surface 286. Arm  280 of lever
against rotation under the bias of spring 85 270 rests against fixed pin
218 of firing  274 as firing slide 210 moves in an upward slide 210 and
serves to bias slide 210 in an  direction. Lever 230 continues to rotate
upward  direction  under the urging  of under the bias of spring 234 until
lug 244 spring 274. However, spring 274 is a re-  abuts  against abutment
284  of lever 25 latively weak spring so that slide 210 is  270. It will be
seen that sriker 240 is thus 90 held within camera 200 under the urging of
held away from  piezoelectric crystal 290, spring 206 until a flash unit is
inserted in  thereby preventing firing of a flash unit socket 16, thereby
unblocking slide 210 by  which may be present in socket 14. Re- moving
lever 202 out of contact with pin  lease of the shutter release mechanism
and 30 216. Slide 210 may then move upwards  upward movement of portion 264
frees 95 under the bias of spring 274 until the  lever 250 to return to its
initial position upper end of slide 210 rests against spring  under the
bias of spring 254 and positions end 24. Cam surface 286 of arm  282 is
catch member 260 in its engaging position. positioned so as to engage fixed
pin 248 of  A cocking mechanism, not shown, can then 35 lever 230 upon
rotation of lever 230 under  rotate lever 230 in a counterclockwise 100 the
bias of spring 234. Fixed pin 248 and  direction against the bias of spring
234 lever 230 thereby hold lever 270 against until catch member 242 is
engaged by rotation under the bias of spring 274 after  catch member 260.
Simultaneously, fixed operation of the shutter release mechanism  pin 248
is freed from engagement with arm 40 of the camera. Abutment 284 of lever
270  286 while fixed pin 218 returns to en- 105 is positioned in the path
of movement of gagement with arm  280, thereby holding lug 244 of lever 230
as lever 230 rotates in  lever 270 against rotation under the bias of a
clockwise  direction  thereby  limiting  spring 274. Camera 200 is now in a
con- movement of lever 230 and preventing  figuration for actuation of the
shutter re- 45 striker surface 240 from striking piezoelect-  lease
mechanism  again with synchronous 110 ric crystal 290.
actuation of a flash unit contained in In operation, the camera may be ac-
socket 12. tuated for photoflash use with either a per-   In the absence of
a spring end 24 above cussively fireable flash unit inserted in  firing
slide 210, because the flash unit in 50 socket 16 or an electrically
fireable flash  socket 16 has been fired or in the absence 115 unit
inserted in socket 14. Insertion of a  of a flash unit in socket 16, the
apparatus flash unit into socket 16 causes movement of  will automatically
fire a flash unit con- depending  finger 18  downward  against  tained in
socket 14. In the absence of a lever 202, thereby causing rotation of lever
spring end 24 above slide 210 and with 55 202 in a counterclockwise
direction against lever 202 held in its unblocking position by 120 the bias
of spring 206. Blocking lever 202  finger 18, lever 270 rotates under the
bias is thereby moved out of contact with fixed  of spring 274 so that
slide 210 is in its 



pin 216, permitting movement of firing  uppermost position as shown in Fig.
5. slide 210 upwardly under the bias of spring  Arm 282 is now moved into a
position so 60 274 transmitted through arm 280 of lever   that fixed pin
248 of lever 230 does not 125 270, until firing slide 210 abuts against
engage cam  surface 286 as lever 230 spring end 24. The apparatus is now in
a  rotates. Similarly, abutment 284 of lever position for actuation with a
percussively  270 is moved out of the path of travel of fireable flash
unit.                    lug 244 and thereby does not prevent con- 65
Actuation of the shutter release mechan-  tinued rotation of lever 230.
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5 the shutter release mechanism  and sub-  314 for movement against the
primer tube 65 sequent downward movement of portion  of a flash unit in
socket 308. 264 will cause rotation in a counterclock-    A  blocking
lever  320  is  rotatably wise direction of lever 250. Catch member
mounted on a pin 322 and is biased in a 5 260 is thus disengaged from catch
member  clockwise direction by a spring 324 held 242 on lever 230, thereby
freeing lever 230  between an arm  326 on lever 320 and a 70 for rotation
in a clockwise direction under  fixed  pin  328 so  that lever 320 rests
the bias of spring 234. Lever 230 rotates  against finger 312. A  firing
slide 330 is until striker surface  240  abuts  against axially aligned
with an aperture 332 in the 10 piezoelectric crystal 290 thereby generating
top surface of adapter 300 and is biased a  voltage  pulse  which  is
transmitted  by a spring 334 in an upward direction. A 75 through
transformer 294 to electrical con-  fixed pin 336 on firing slide 330
engages tacts 292 in socket 14, causing firing of the  lever 320 so that
slide 330 is held in its electrically  firable flash unit inserted in
downward position in the absence of a 15 socket 14 in synchronization with
the open-  flash unit in socket 308. Insertion of a ing of the shutter of
camera 200.          flash unit in socket 308 moves finger 312 80 In the
absence of a flash unit within  downward and rotates lever 320 in a coun-
socket 16, lever 202 is held in its clockwise  terclockwise direction,
thereby freeing slide position under bias of spring 206, thereby  330 for
movement upward under the bias 20 holding slide 210 in its lowermost
position  of spring 334 until slide 330 rests upon fir- by abutment of
lever 202 against fixed pin  ing spring 314. Socket 310 has a pair of 85
216 on slide 210. Fixed pin 218 on slide  electrical terminals 350
connected to the 210 thereby holds lever 270 in its counter-  secondary  of
a  transformer  352, the clockwise most position against rotation  primary
of transformer 352 being con- 25 under the bias of spring 274, thereby hol-
nected to a pezoelectric crystal generator ding abutment 284 out of the
path of        354. A striker lever 360 is rotatably mounted movemert of
lug 244 of lever 230. Actua- tion  of the  shutter release  mechanism  on a
pin 362 and is biased by a spring 364 causes rotation of lever 250 thereby
dis-  so that striker 366 abuts against piezoelect- 30  engaging catch
member 260 from  catch  ric crystal 354. Striker lever 360 has an in-
member 242. Lever 230 rotates under the  tegral arm 368 which terminates in
a cam  95 surface 370 which is positioned adjacent to bias of spring 234,
with pin 246 passing  an end 338 of slide 330. Lever 360 is above surface
214 of slide 210, until striker  rotatable against the bias of spring 364
by surface 240 engages piezoelectiric crystal  means of a disc cam 372
which engages a 35 290, thereby generating a voltage pulse for downwardly
depending ear 374 of lever 100 firing of the flash unit in socket 14. Thus
360. Disc cam 372 is coupled to base 306 either with no flash unit present
in socket  and rotates therewith  as  the  flashcube 12 or with a fired
unit present in socket 12, lever 230 will be permitted to rotate  socket on
the  camera  rotates, thereby rotating lever 360 against the bias of spring
40 sufficiently to actuate piezoelectric crystal 290 and thereby generate
the voltage pulse    364. A  release lever 380 is rotatably 105 required to
fire an electrically fireable flash  mounted on a pin 382 and is biased in
a unit in socket 14.                        counterclockwise direction by a
spring 284 unit in socket 14.                        which is held between
an ear 386 of lever Figs. 6-8 illustrate embodiments of this  380 and
housing 302 of adapter 300. A 45 invention which are adapted for use with
catch end 388 is movable into the path of 110 photographic cameras which
either have no  lever 360 and serves to hold lever 360 in a photoflash
capability or are equipped for  cocked position until actuation of the
flash firing only one type of flash unit. As illust-  mechanism. Ear 386 of
lever 380 is aligned 



rated in Fig. 6, an adapter 300 has a hous-  with an aperture 390 in
housing 302 of 50 ing 302 with a depending wall 304 which  adapter 300,
through which a cable release 115 abuts the camera housing and assists in
wire (not shown) is inserted when a cable positioning  adapter  300  on  a
camera.  release is secured to a socket 392. Adapter 300 includes a
rotatable base 306    In operation, a percussively fireable flash which
fits into and engages a flashcube  unit is inserted into socket 308,
thereby 55 socket on a camera, a socket 308 for a  causing  depending
finger 312  to  move 120 percussively  fireable flash  unit and  a
downward. Lever 320 is rotated in a coun- socket 310 for an electrically
fireable flash  terclockwise direction, thereby freeing slide unit. Socket
308 has a depending finger  330 for upward movement until slide 330 312
extending downwardly from the base  rests against firing spring 314.
Actuation of 60 of the socket. The firing mechanism  of a  the cable
release mechanism  causes rota-  125 flash unit to be inserted in socket
308 in-  tion of lever 380 in a clockwise direction cludes a firing spring
314 releasably held  thereby moving catch end 388 away from by a fixed wire
316. Movement of spring  lever 360 and freeing striker lever 360 for 314
above the end of wire 316 frees spring  rotation   under  the   bias  of
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6 364.  Cam  surface  370  of  lever  360    Adapter 400 includes a socket
420 for abuts  against  end  338  of slide  330, use with a percussively
fireable flash unit forcing  slide  330 in  an  upward  direc-  and a
socket 450 for use with a piezoelect- tion  and  freeing  firing  spring
314  by  rically fireable flash unit. Socket 420 has a 5 raising it above
the end of wire 316. Firing  downwardly  depending  finger  422  as- 70
spring 314 impinges upon the igniter tube  sociated therewith. The firing
mechanism of the  percussively  fireable  flash  unit,  of a flash unit to
be inserted in socket 420 thereby causing ignition of the flash unit.
includes a firing spring 424 releasably held Simultaneously, striker 366 of
lever 360  by a fixed wire 426. Movement of spring 10 impinges upon
piezoelectric crystal 354, 424 above the end of wire 426 frees spring 75
thereby generating a voltage pulse which is  424 for movement against the
primer tube coupled through transformer 352 to elec-  of the flash unit in
socket 420. trical contacts 350. In the absence of a    Lever 428 is biased
in a clockwise direc- piezoelectrically  fireable  flash  unit  in  tion by
a spring 430 which is held between 15 socket 310, this voltage pulse is
ineffective.  an arm 432 on lever 428 and a fixed pin 80 Should  the
operator desire  to  fire  a  434. Lever 428 abuts against a fixed pin
piezoelectric flash unit, as well as the per-  442 carried on a slide 440,
which is axially cussive unit, the piezoelectric fireable flash  aligned
with an aperture 444 in the top unit would be inserted in socket 310 and
surface of adapter 400. Slide 440 is urged 20 the voltage pulse generated
and transmitted  in an upward direction by a spring 446 but 85 to contacts
350 would be operable to fire  is held in its downward position by lever
the electrically fired flash unit simultaneou-  428 until a flash unit is
inserted in socket sly with the percussive unit in socket 308.   420,
thereby moving finger 422 and freeing Should the operator desire to fire
only a  slide 440 for upward movement until it 25 piezoelectrically
fireable flash unit, no flash  comes to rest upon spring 424.      90 unit
would be inserted in socket 308 while    Socket 450 has a pair of
electrical ter- a piezoelectrically fireable flash unit would  minals 452,
which are coupled through a be inserted in socket 310. Lever 320 would
transformer 454 to a piezoelectric crystal remain in its clockwise position
under bias  456. A  striker lever 460  is rotatably 30 of spring  324  and
thereby  hold  slide  mounted on a pin 462 and is biased by a 95 element
330 in  its downward  position.  spring 464 so that a striker 466 carried
by Upon actuation of the cable release, lever  lever 460 abuts against
piezoelectric crystal 380 would rotate in a clockwise direction  456.
Striker lever 460 is held in its cocked thereby freeing lever 360 for
movement  position by a catch member 472 of a re- 35 under the  bias of
spring  364. Striker  lease lever 470 which is positioned ad- 100 element
366 impinges upon piezoelectric  jacent to but separated from armature 408
crystal 354, thereby generating a voltage  of electromagnet 410. Striker
lever 460 also pulse for transmission through transformer  has an integral
arm  468 which terminates 352 to electrical contacts 350, causing igni-  in
a cam  surface 469 positioned adjacent 40 tion of the flash unit in socket
310. Simul-  to a lower end 495 of slide 440.       105 taneously, cam
surface 370 passes over end    In operation, a percussively fireable flash
338 of slide 330 which has been held down  unit is inserted in socket 420,
thereby caus- by lever 320. The adapter may thus be  ing depending finger
422 to move down- used to fire either a percussively fireable  wardly and
rotating lever 428 against the 45 or an electrically fireable flash unit
singly,  bias of spring 430. Slide 440 is thereby 110 



or both percussively and electrically fire-  freed for upward movement
under the bias able flash units simultaneously.           of spring 446
until slide 440 abuts on firing The adapter illustrated  in  Fig. 7  is
spring 424. Actuation of the camera shut- usable in conjunction with a
camera which  ter mechanism  now  closes the X-contact 50 incorporates an
X-contact switch used to  switch within the camera, thereby com- 115 fire a
flash unit. An adapter 400 includes a  pleting  the  circuit within  the
adapter housing 402 and a plug-in base 404, which  through battery 406 and
electromagnet 410. is connected into the electrical circuit of  Lever 470
is thereby attracted to the pole the camera as adapter 400 is mounted on
piece 408  removing catch  member 472 55 the camera. One terminal of the
camera  from its engaging position with lever 460. 120 circuit is connected
through plug-in base  Lever 460 rotates under the bias of spring 404 to one
terminal of a battery 406 within  462, thereby causing cam  surface 469 to
adapter 400. The second terminal of bat-  contact end 495 of slide 440
urging it in an tery 406 is connected to the winding of an  upward
direction and freeing firing spring 60 electromagnet 410 having a pole
piece 408  424 from  wire 426 for actuation of the 125 and mounted within
adapter 400. The elec-  flash unit. Simultaneously, striker 466 is trical
circuit is completed by connecting  urged against piezoelectric crystal 456
but the winding back to the second terminal of  the voltage pulse generated
and transmitted the camera electrical circuit through plug-  to contacts
452 is ineffectual in the ab- 65 in base 404.
sence of a flash unit within socket 450. 130    7
1 359 172                                           7 Should the operator
desire to simultaneou-  tween an ear 556 on lever 550 and housing sly fire
a piezoelectrically  fireable flash  502 of adapter 500. An ear 558 of
lever unit and a percussively fireable flash unit,  550 abuts against
striker lever 530 and insertion of a piezoelectrically fireable flash
holds striker lever 530 in its cocked posi- 5 unit in socket 450 will
ensure the simul-  tion. An ear 560 of lever 550 is positioned 70 taneous
firing of both flash units. Should  in axial alignment with an aperture 562
in the  operator  desire  to  fire  only  a  housing 502, which terminates
in a cable piezoelectrically fireable flash unit, such a  socket 564. unit
is inserted in socket 450 with no flash 10 unit being inserted in socket
420. Lever    In operation, a percussively fireable flash 428 then remains
in its blocking position,  unit is inserted in socket 506 thereby caus- by
which slide 440 is held in its downward  ing downward movement of finger
510 and position within adapter 400. Actuation of  counterclockwise
rotation  of  lever  516 against the bias of spring 520. Slide 522 is the
camera  shutter  mechanism  thereby  thereby freed for movement upward
under 15 closes the electrical circuit within the adap-  the bias of spring
526 until the end of slide 80 ter through battery 406 and electromagnet
522 rests upon firing spring 512 of a flash 410, causing movement of lever
470 in an  unit in socket 506. Actuation of a cable upward direction. Lever
460 is then free  release inserted in socket 564 causes rota- for rotation
under the bias of spring 464,  tion of lever 550 in a counterclockwise 20
bringing striker 466 into engagement with  direction, thereby moving ear
558 away 85 piezoelectric crystal 456. The voltage pulse  from  lever 530
and freeing lever 530 for generated  by piezoelectric crystal 456 is
rotation under the bias of spring 536. Cam transmitted  through
transformer  454  to  surface 532 of lever 530 now forces slide electrical
contacts 452, thereby causing ig- 25 nition of the flash unit held within
socket 522 upwardly, thereby freeing firing spring 450. Coking of lever 460
can be effected  512 for engagement with the primer tube 90 450. Cocking of
lever 460 can be effected   of a flash  unit held within socket 506.
manually by a cocking lever, not shown,  Simultaneously, striker 538
impinges upon externally accessible to the adapter user.   piezoelectric
crystal 540 thereby generating The adapter illustrated in Fig. 8 is for  a
voltage  pulse  which   is  transmitted 30 use with a camera which has no
internal     through transformer 542 to terminals 544.   95 photoflash
capability. An adapter 500 con-  Should  the operator desire to  ignite a
sists of a housing 502 with a mounting foot 504  which is positionable
within an  piezoelectrically fireable flash unit simul- foot 504 which is
positionable within an  taneously  with  the  percussively  fireable
accessory shoe on the camera. Adapter 500  flash  unit, the
piezoelectrically  fireable 35 has a socket 506 for use with  a per-  flash
unit would be inserted within socket 100 cussively fireable flash unit and
a socket  508 and the voltage pulse would ignite the 508 for use with a
piezoelectrically fireable  flash  unit in  socket 508  simultaneously
flash unit. Socket 506 has a downwardly  with ignition of the flash unit in
socket 



depending finger 510. The firing mechan-  506. Should the operator desire
to fire only 40 ism  of a flash unit inserted in socket 506  a
piezoelectrically fired flash unit such a 105 by a fixed wire 514. Movement
of spring  with no unit inserted within socket 506. 512 above the end of
wire 514 frees spring  Lever 516 thereby remains in its clockwise 512 for
movement against the primer tube  blocking position holding slide 522 in
its 45 of the flash unit in socket 506.              downward  position.
Actuation  of release 110 A  lever 516 is rotatably mounted on a  lever 550
by the cable release frees lever fixed pin 518 and is urged in a clockwise
530 for rotation under the bias of spring direction under the bias of a
spring 520.  534  Striker 538 thereby abuts on crystal Lever 516 abuts
against a fixed pin 524 on  540, with cam  surface 532 passing above 50 a
slide element 522 and thereby holds slide  end 528 of slide 522, producing
a voltage 115 522 in its downward position against the  pulse which is
transmitted through trans- bias of a spring 526. An end 528 of slide
former 542 to terminals 544 causing igni- 522 is positioned adjacent to a
cam surface  tion of the piezoelectrically fireable flash 532 on a striker
lever 530. Striker lever  unit held within  socket  508. Cocking of 55 530
is rotatably mounted on a pin 534 and is biased by means of a spring 536 so
that  lever 530 can be effected manually by a 120 a striker 538 is urged
against a piezoelect-  cocking lever, not shown, externally acces- ric
crystal 540. Piezoelectric crystal 540 is  sible to an operator. connected
to a transformer 542, with a vol-    It is to be noted that the single unit
60 tage pulse from  crystal 540 being trans-  sockets illustrated  in  the
disclosed  em- mitted thereby to a pair of electrical con-  bodiments may
be replaced  by multiple 125 tacts 544 within socket 508.
unit  sockets  with  associated  indexing A release lever 550 is rotatably
mounted  means which is well known in the art. In on a pin 552 and is urged
in a clockwise  addition, any well known means for cock- 65 direction by a
spring 554 which is held be-  ing of the firing slide or release levers of
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8 the  disclosed  embodiments may  be in-  lever to translate the pivotal
movement of corporated within those embodiments.        the first lever
into sliding movement of the firing slide to fire a percussion-fireable
WHAT WE CLAIM  IS:-                     flash lamp located in the firing
position, 5   1. A   photographic  apparatus  com-  and, in the absence of
a percussion-fireable 70 prising means for receiving a percussion-
flashlamp unit in  the  receiving  means fireable flashlamp unit and
locating a flash  therefor, is spring urged to said first posi- lamp therof
in a firing position, actuating  tion in which said one arm  is disengaged
means responsive to the application of a  from the first switch and the
third lever is 10 mechanical force for firing a percussion-  disposed out
of the path of movement of 75 fireable flash lamp located in the firing
the member carried by the first lever. position, means for receiving a
piezoelect-    6. An apparatus according to claim  2, rically-fireable
flashlamp unit and locating  wherein the actuating means comprises a a
flash lamp thereof in a firing position,  firing slide carrying first and
second fixed 15 piezoelectric means which, upon applica-  pins, the common
means for producing 80 tion of a mechanical force thereto, gener-  said
mechanical forces comprises a first ates  an  electrical  pulse  for
firing  a  pivotally mounted lever carrying a striking
piezoeleotrically-fireable flash lamp located  pin, a blocking pin and a
striking surface, in the firing position and common means  the
piezoelectric   means  comprises  a 20 for producing said mechanical
forces.       piezoelectric crystal and said striking sur- 85 2. Apparatus
according  to  claim  1,  face, and said apparatus further comprises
further  including   a   control  member  a second pivotally mounted lever
having a movable between a first position wherein  pair of arms and urged
by means of a the member disables the percussive actuat-  spring to bring
one arm  into engagement 25 ing means and a second position wherein  wih
the first fixed pin, and the control 90 the  member disables  the
piezoelectrical  member  comprises  a   third  pivotally means, the member
being movable to said  mounted lever which is urged by means of second
position in response to insertion of  a second spring, stronger than said
first a percussion-fireable flashlamp unit in the  mentioned spring, in a
direction  to bring 30 appropriate receiving means.                one arm
into engagement with the second 95 3. Apparatus  according  to  Claim  2,
fixed pin, insertion of a percussion-fireable further comprising override
means for en-  flashlamp  unit in  the  receiving  means abling the
piezoelectrical means when the  therefor causing pivotal movement of the
control member is in the second position.   third lever, against the action
of its spring, 35   4. An apparatus according to claim  3,  to the second
position in which it is dis- 100 



wherein the piezoelectric means includes a  engaged from the second fixed
pin thereby piezoelectric crystal connected in a circuit  allowing the
second lever to pivot under having a first switch which is normally  the
action of its spring to a position in closed and is opened by the movement
of  which it locates a cam actuating surface on 40 the control member to
the second position,  one end of the firing slide in the path of 105 and a
second switch which is connected in  movement of the striking pin on the
first parallel with the first switch and is nor-  lever and in which its
other arm is located mally open, the override means comprising  in the path
of movement of the blocking a manually operable member for closing  pin on
the first lever to prevent the strik- 45 the second switch.
ing surface on the first lever from striking 110 5. An apparatus according
to claim  4,  the piezoelectric crystal, and the absence of which  is  a
photographic  camera  and  a percussion-fireable flashlamp unit in the
wherein the actuating means comprises a  receiving means therefor allowing
the third firing slide, the common means for produc-  lever under the
action of its spring, to as- 50 ing said  mechanical forces comprises a
sume its first position in which it engages 115 portion  of a shutter
release mechanism  the second fixed pin to hold the firing slide which,
upon being released, engages end  in a position in which its cam  actuating
causes rotation of a first pivotally mounted  surface is disposed out of
the path of lever so  that a striking surface thereof  movement of the
striking pin on the first 55 strikes the piezoelectric crystal, and the
lever, movement of the third lever to said 120 control  member  comprises
a  second  first position also causing the first fixed pivotally mounted
lever which, upon in-  pin to engage said one arm  to hold the sertion of a
percussion-fireable flashlamp  second lever in a position in which its unit
in the receiving means therefor, is  other arm  is located out of the path
of 60 pivoted to said second position in which  movement of the blocking
pin on the first 125 one arm  thereof engages and opens the  lever. first
switch, and in which a third lever    7. An apparatus according to claim
2, pivotally mounted on a second arm of said  wherein the actuating means
comprises a second lever is disposed in the path of  firing slide carrying
a fixed pin and urged 65 movement of a member carried by the first  by
means of a first spring toward a firing 130    8
1 359 172 the disclosed  embodiments may  be in-  lever to translate the
pivotal movement of corporated within those embodiments.        the first
lever into sliding movement of the firing slide to fire a
percussion-fireable WHAT WE CLAIM  IS:-                      flash lamp
located in the firing position, 5   1. A   photographic  apparatus  com-
and, in the absence of a percussion-fireable 70 prising means for receiving
a percussion-  flashlamp  unit in  the  receiving  means fireable flashlamp
unit and locating a flash  therefore is spring urged to said first posi-
lamp therof in a firing position, actuating  tion in which said one arm  is
disengaged means responsive to the application of a  from the first switch
and the third lever is 10 mechanical force for firing a percussion-
disposed out of the path of movement of 75 fireable flash lamp located in
the firing  the member carried by the first lever. position, means for
receiving a piezoelect-    6. An apparatus according to claim  2,
rically-fireable flashlamp unit and locating  wherein the actuating means
comprises a a flash lamp thereof in a firing position,  firing slide
carrying first and second fixed 15 piezoelectric means which, upon applica-
pins, the common means for producing 80 tion of a mechanical force thereto,
gener-  said mechanical forces comprises a first ates  an  electrical
pulse  for  firing  a  pivotally mounted lever carrying a striking
piezoelectrically-fireable flash lamp located  pin, a blocking pin and a
striking surface, in the firing position and common means  the
piezoelectric   means  comprises  a 20 for producing said mechanical
forces.       piezoelectric crystal and said striking sur- 85 2. Apparatus
according  to  claim  1, face, and said apparatus further comprises further
including  a   control  member  a second pivotally mounted lever having a
movable between a first position wherein  pair of arms and urged by means
of a the member disables the percussive actuat-  spring to bring one arm
into engagement 25 ing means and a second position wherein  wih the first
fixed pin, and the control 90 the  member disables  the  piezoelectrical
member  comprises  a  third  pivotally means, the member being movable to
said  mounted lever which is urged by means of second position in response
to insertion of  a second spring, stronger than said first a
percussion-fireable flashlamp unit in the  mentioned spring, in a direction
to bring 30 appropriate receiving means.                one arm  into
engagement with the second 95 3. Apparatus  according  to  Claim  2,  fixed
pin, insertion of a percussion-fireable 



further comprising override means for en-  flashlamp  unit in  the
receiving  means abling the piezoelectrical means when the  therefor
causing pivotal movement of the control member is in the second position.
third lever, against the action of its spring, 35   4. An apparatus
according to claim  3. to the second position in which it is dis- 100
wherein the piezoelectric means includes a  engaged from the second fixed
pin thereby piezoelectric crystal connected in a circuit  allowing the
second lever to pivot under having a first switch which is normally  the
action of its spring to a position in closed and is opened by the movement
of  which it locates a cam actuating surface on 40 the control member to
the second position,  one end of the firing slide in the path of 105 and a
second switch which is connected in  movement of the striking pin on the
first parallel with the first switch and is nor-  lever and in which its
other arm is located mally open, the override means comprising  in the path
of movement of the blocking a manually operable member for closing  pin on
the first lever to prevent the strik- 45 the second switch.
ing surface on the first lever from striking 110 5. An apparatus according
to claim  4,  the piezoelectric crystal, and the absence of which  is  a
photographic  camera  and  a percussion-fireable flashlamp unit in the
wherein the actuating means comprises a  receiving means therefor allowing
the third firing slide, the common means for produc-  lever under the
action of its spring, to as- 50 ing said  mechanical forces comprises a
sume its first position in which it engages 115 portion  of a shutter
release mechanism  the second fixed pin to hold the firing slide which,
upon being released, engages and  in a position in which its cam  actuating
causes rotation of a first pivotally mounted  surface is disposed out of
the path of lever so that a striking surface thereof  movement of the
striking pin on the first 55 strikes the piezoelectric crystal, and the
lever, movement of the third lever to said 120 control  member  comprises
a  second  first position also causing the first fixed pivotally mounted
lever which, upon in-  pin to engage said one arm  to hold the sertion of a
percussion-fireable flashlamp  second lever in a position in which its unit
in the receiving means therefor, is  other arm  is located out of the path
of 60 pivoted to said second position in which  movement of the blocking
pin on the first 125 one arm  thereof engages and opens the  lever. first
switch, and in which a third lever    7. An apparatus according to claim
2, pivotally mounted on a second arm of said  wherein the actuating means
comprises a second lever is disposed in the path of  firing slide carrying
a fixed pin and urged 65 movement of a member carried by the first  by
means of a first spring toward a firing 130    9
1 359 172                                            9 position, the common
means for producing  percussion-fireable flashlamp unit in the re- said
mechanical forces comprises a first  ceiving means therefor allowing the
second pivotally mounted lever carrying a striker  lever to be held by its
spring in a position and an arm, the piezoelectric means com-  in which it
engages the fixed pin and holds 25 5 prises a piezoelectric crystal and the
striker  the firing slide in a position in which its on the first lever,
and the control member  said one end is disposed out of the path of
comprises a second pivotally mounted lever  movement of the arm on the
first lever. which  is urged  by means of a second          8. An apparatus
according to claim  7, spring, stronger  than  the  first spring,  wherein
the first lever is spring urged in a 30 10 toward engagement with the fixed
pin on  direction to cause its arm  and striker to the firing slide,
insertion of a percussion   strike the firing slide  and  piezoelectric
ignitable flashlamp  unit in the receiving  crystal, respectively, and is
retained in a means therefor causing pivotal movement  cocked position by
means of a releasable of the second lever, against the action of  lever.
35 15 its spring to the second position in which it    9. Photographic
apparatus according to is disengaged from  the fixed pin and one  claim  1,
substantially as hereinbefore de- end of the firing slide is disposed in
the  scribed with reference to, and as shown in, path of movement of the
arm  on the first  the accompanying drawings. lever for actuation of the
firing slide to fire 20 a percussion-fireable flash lamp located in      L.
A. TRANGMAR, B.Sc., C.P.A. the firing position, and the absence of a
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