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57 ABSTRACT 
A magnetically sensitive semiconductor having a plu 
rality of individual magnetically sensitive areas is used 
to trigger a photoflash lamp in synchronization with 
shutter operation. A magnetic field is impressed on 
the individual magnetic areas in time sequense. One is 
selectively connected to trigger the lamp to provide a 
selectible time delay for flash operation. 

1 Claim, 20 Drawing Figures 
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1 
conTACT-LEss INITIATION OF LIGHT 

EMISSION FROM PHOTO LAMPS 
syNCHRONIZED WITH CAMERA OPERATION 
This invention relates to a new and improved family 

of contactless light emission initiation circuits for use 
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in controlling operation of photo lamps employed in 
lighting subjects to be photographed with a camera. 
More particularly, the invention relates to such con 

tact-less photo lamp light emission initiation circuits 
which may be fabricated in microminiaturized inte 
grated circuit form, are capable of reliable operation 
with low voltage electric energy sources, and may be 
included as an operating subsystem of an overall cam 
era control system for controlling light emission to 
gether with controlled exposure of the film plane of the 
camera. . . . . . . . . 
The introduction of the more complex shutter and 

variable aperture control mechanisms in cameras has 

cameras to operate such mechanisms. This in turn 
places a demand on the sources of electric energy 
(such as batteries) to supply the increased current nec 
essary to operate such motors. In order to meet this re 
quirement, and also maintain the size of the battery 

15 

2 
in practicing the invention, a contact-less photolamp 

light emission initiation circuit is provided which com 
prises electric supply terminal means for connection to 
a source of electric energy and to photo lamp means to 
initiate light emission from the photo lamp means upon 
the establishment of a closed electric current path 
through the electric supply terminal means, a source of 
electric energy and the photo lamp means to be ener 
gized. Contact-less photo lamp light emission initiation 
means are connected in the current path intermediate 
the photo lamp means and a source of electric energy 
for controlling the closure of the current path to the 
photo lamp means whereby electrical resistance of 
films normally built up on conventional switch contacts 
and vibration, bounce, and chatter due to contact im 
pact are minimized to thereby assure proper energiza 
tion of the photo lamp means. The circuit is completed 
by means for synchronizing the initiation of light emis 
sion from the photo lamp means with the passage of 

required the use of miniaturized electric motors in the 20 light through the optic system of a camera with which 
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power source within prescribed limits for use in hand 
held cameras, it has proven necessary to reduce the op 
erating voltage of the energy source to quite low values 
on the order of 1 - 5 volts. This low voltage require 

: 30 ment is further dictated by the desire to fabricate the 
control circuits used in such systems in min 

the photo lamp light emission initiation circuit is used. 
In one embodiment of the invention, the photo lamp 

'means may comprise an array of photo lamps having 
control circuit means for selectively lighting desired 
ones of the photo lamps and the contact-less photo 
lamp light emission initiation means initiates the opera 
tion of the control circuit means for selectively lighting 
a desired one of the array of photo lamps. If desired, a 
mechanical on-off switch may be connected in circuit 

crominiaturized integrated circuitform since such inte 
grated circuits generally are required to be operated at 
low voltages. . . . . 

Because of the low voltage requirement, it quite 
often happens that many camera photo lamp control 
circuits fail to operate reliably. This has been due to the 
buildup of oxidized and corrosive surface films on the 
switch contacts of little or minimally used mechanical 
switches employed in such circuits. To breakdown such 
surface films (where they are allowed to build up) re 
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quires higher voltage. If only 3 volts are available from . . 
the primary energy source, (such as a battery) the 
probability. of failure in operation is quite high. To 
overcome this problem, the present invention was de 
vised. 
An additional problem besetting small, hand-held 

cameras is the jitter or bounce induced in the camera 
by mechanically operable switches comprising a part of 
the camera control mechanism. The present invention. 

45. 

relationship with the contact-less photo lamp light 
emission initiation means for selectively enabling the 
circuit for operation and preserving the energy of the 
low voltage electric energy source during periods of 
non-use; however, such mechanical on-off switch is 
constructed so that it is readily self-cleaning by involv 
ing high forces. If the photo lamps are of a flashbulb 
type, they may be positioned in the circuit intermediate 
the source of electric energy and the contact-less photo 
lamp light-emission initiation means so as to serve as 
the on-off switch in the manner of an electric fuse. . . 

In another preferred embodiment of the invention, 
an exposure control circuit may be included in a con 
trol system along with the light emission initiation cir 
cuit for controlling the extent of exposure of the film 
plane of the camera to a subject being photographed in 
conjunction with light emitted by the photo lamp 
means, and such a system includes means for synchro 
nizing operation of the exposure control circuit with 
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also serves to reduce such jitter, bounce or vibration 
whereby the chances of obtaining good picture quality. 
are enhanced. 

It is, therefore, a primary object of this invention to 
provide a family of new and improved contact-less light 
emission initiation circuits for use in controlling opera 
tion of photo lamps employed in lighting subjects to be 
photographed with a camera. 
Another object of the invention is to provide such 

contact-less photo lamp light emission initiation cir 
cuits which may be fabricated in microminiaturized in 
tegrated circuit form, are capable of reliable operation 
with low voltage electric energy sources, and may be 
included as operating subsystems of an overall camera 
control system for controlling light emission synchro 
nously with the controlled exposure of the film plane of 
the camera. 

55 

the operation of the contact-less photo lamp light emis 
sion initiation means. In a still further arrangement ac 
cording to the invention, the photo lamp means em 
ployed may comprise an array of photo lamps having 
control circuit means for selectively lighting desired 
ones of the photo lamps and the contact-less photo 
lamp light emission initiation means initiates operation 
of the control circuit means for selectively lighting a 
desired one of the array of photo lamps. In all such 
camera control system arrangements, the circuit com 
ponents preferably are fabricated in microminiaturized 
integrated circuit form. 
According to the particular applications in mind, the 

contact-less photo lamp light initiation means may be 
magnetically operated, it may be radiant energy oper 
ated either by light or alpha particle radiation or the 
like, or it may be pressure responsive. Several different 
forms of these basically different contact-less photo 
lamp light emission initiation means are disclosed. 



3 
Other objects, features and many of the attendant ad 

vantages of this invention will be appreciated more 
readily as the same becomes better understood by ref 
erence to the following detailed description when con 
sidered in connection with the accompanying drawings, 
wherein like parts in each of the several figures are 
identified by the same reference character, and 
wherein: 
FIG. 1 is a schematic circuit diagram of one form of 

a new and improved photo lamp light emission initia 
tion ciruit constructed in accordance with the inven 
tion; 

3,774,511 

10 

FIG. 2 is a schematic circuit diagram of still another 
form of a contact-less light emission initiation circuit 
according to the invention and which employs a pres 
sure responsive initiation means; 
FIG. 3 is a schematic functional diagram illustrating 

one form of mechanizing the circuit arrangement de 
picted in FIG. 2; 

FIG. 4 is a schematic circuit diagram of a magnetic 
sensitive contact-less photo lamp light emission initia 
tion circuit constructed in accordance with the inven 
tion; . . . . 

FIG. 5 is a schematic circuit diagram of still another 
form of magnetic sensitive contact-less emission initia 
tion circuit employing a magnetic sensitive diode; 
FIG. 6 is a partial perspective view of a portion of a 

camera shutter mechanism illustrating the manner in 
which such mechanism can be modified to include ei 
ther a permanent magnet or a light opening for contact 
less initiation of a magnetic sensitive diode or a light 
sensitive diode; 
FIG. 7 is a schematic circuit diagram of still another 

15 
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control of the exposure of the film plane of a camera; 
FIG. 15 is a schematic circuit diagram of an embodi 

ment of the invention employing a light emitting diode 
as part of the contact-less light emission initiation 
means; * . . . 

FIG. 16 is a schematic circuit diagram of a different 
form of the contact-less light emission initiation circuit 
employing a light emitting diode and light activated sili 
con control rectifier to initiate light emission in a con 
tact-less manner; 
FIG. 17 is a schematic circuit diagram of still a third 

form of contact-less light emission initiation circuit em 
ploying a light emitting diode and including a capacitor 
for conserving energy of the low voltage electric energy 
source employed for circuit energization purposes; and 
FIG. 18 is a schematic circuit diagram of a modifica 

tion of the circuit of FIG. 4. 
FIG. 1 is a schematic circuit diagram of a contact-less 

photo lamp light emission initiation circuit constructed 
in accordance with the invention, and which employs 
a pressure sensitive strain gauge element shown at 11 
as a contact-less photo lamp light emission initiation 
means. The pressure sensitive element 11 may com 
prise any known form of pressure or strain sensitive de 
vice which changes its electrical resistance in response 
to the application of a pressure or strain to its pressure 
sensitive area. The pressure sensitive element 11 is con 

30 

form of contact-less light emission initiation circuit ac 
cording to the invention which employs a magnetic sen 
sitive Hall element and amplifier arrangement; 
FIG. 8 is a functional block diagram of the magnetic 

sensitive Hall element and amplifier employed in the 
circuit arrangement of FIG.7; 
FIG. 9 is a schematic circuit diagram of still another 

form of magnetic sensitive semiconductor switch ele 
ment that can be employed in practicing the presentin 
vention; 
FIG. 10 is a functional diagram of the layout of a 

magnetic sensitive semiconductor integrated circuit el 
ement that can be employed to provide certain delay 
functions in the operation of a light emission initiation 
circuit employing such an element; 
FIG. 11 is a series of characteristic curves illustrating 

the intensity of light emitted vs. time characteristic of 
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nected in series circuit relationship with a load resistor 
12 across a pair of power supply terminals 13 and 14 
that in turn are adapted to be connected across a 
source of electric energy 15. The source of electric en 
ergy 15 may comprise any known portable source of 
electric energy but preferably comprises a low voltage 
battery having a terminal output voltage of approxi 
mately 3 volts or less and a short circuit current of 
about 2 amperes, although the circuit is in no way re 
stricted to use only with energy, sources of this voltage 
rating. With the circuit thus comprised, a conventional 
mechanically operable on-off switch 16 is included in 
the series circuit comprising pressure sensitive element 
11 and load resistor 12. For a reason to be explained 
more fully hereinafter, the on-off switch 16, if needed, 
should be located in a position, so that its variable on 
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a light emission initiation circuit employing the circuit 
of FIG. 9 with the magnetic sensitive semiconductor 
switch element of FIG. 10; 
FIG. 12 is still a different form of magnetic sensitive 

contact-less light emission initiation circuit showing an 
alternative manner of achieving different time delays in 
the operation of various portions of the circuit; 
FIG. 13 is a functional block diagram of a camera 

control system providing both contact-less light emis 
sion initiation in accordance with the invention and 
electronically controlled exposure of the film plane of 
a camera; - 

FIG. 14 is a functional block diagram of still different 
and improved camera control system according to the 
invention which provides synchronized contact-less 
light emission initiation, control over the flashing of se 
lected ones of an array of photo lamps, and electronic 
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resistance would have minimum effect. As an alterna 
tive the switch 16 can be eliminated and a switch 16a 
shown in dotted outline form could be included in the 
circuit in place of switch 16. In either case, higher 
forces and self cleaning result as compared with norm 
shutter operated contacts at low level. 

In addition to the above-mentioned circuit compo 
nents, the power supply terminals 13 and 14 also are 
connected across a series circuit branch formed by a 
photo lamp means comprising a socket or a plurality of 
sockets for receiving the base of a conventional photo 
lamp in the photo lamp means is connected in series 
circuit relationship with the load terminals of a gate op 
erated semiconductor switching means 18. The photo 
lamp means may comprise a conventional bayonet type 
receptacle for receiving a single photo lamp flashbulb 
such as the M5 or M2 flashbulbs or the A G-1 flashbulb 
manufactured and sold by the Photo Lamp Department 
of the General Electric Company or some similar photo 
lamp. The photo lamp means also may comprise the 
photoflashbulb itself, a solid state junction light source 
such as a light emitting diode, a repeatable electronic 
discharge type of lightbulb, a flash cube, a strobe light 
or the photo lamp means 17 may even comprise an in 



S 
tegrated circuit type of lighting control shown in dotted 
outline form at 19 for selectively controlling the light 
ing or flashing of desired ones of an array of photo 
lamps such as shown in dotted outline form at 21a, 21b, 
etc. Thus, it will be appreciated that the photo lamp 
means 17 employed in the embodiment of the inven 
tion shown in FIG. 1 as well as in other embodiments 
of the invention to be described hereinafter, may com 
prise any one of the above-listed devices and/or the re 
ceptacles or sockets for receiving such devices. It is to 
be understood, therefore, that while only a single photo 
lamp 17 will be shown in the remaining embodiments 
of the invention disclosed herein, such depiction is in 
tended to include any of the above-mentioned photo 
lamp means and similar devices. 
The gate control semiconductor switching means 18. 

may comprise a conventional gate control silicon con 
trolled rectifier (SCR), a silicon ... unilateral switch 
(SUS), a programmable unijunction transistor (PUT), 
a silicon bilateral switch (SBS), a complementary uni 
junction transistor (CUJT), a Schmidt trigger or other 
form of gate controlled solid state semiconductor 
switching device fabricated either in discrete or inte 
grated circuit form. Any of these devices may be ob 
tained from a number of manufacturers such as the 
Semiconductor Products Department of the General 
Electric Company, and their characteristics are well 
known to the art. 
The control gate of the semiconductor switching de 

vice 18 is coupled through a coupling capacitor 22 to 
the juncture of the pressure sensitive element 11 with 
the load resistor 12. With this arrangement, upon the 
on-off switch contacts 16 being closed and the applica 
tion of a sharp striking blow, or other means for sud 
denly increasing the pressure on the pressure sensitive 
surface of element 11, the current flowing through the 
load resistor 12 will be sharply increased. The coupling 
capacitor 22 operates to convert the sharp increase in 
voltage appearing across the load resistor 12 to a gating 
current applied to the gating electrode of the semicon 
ductor switching device 18 to render it conductive and 
thereby supply a light emission initiating current flow 
through the photo lamp means 17. 
As was noted earlier, the on-off switch 16 is physi 

cally located in a preferred position such that its switch. 
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thereafter supplies the main light flash initiating cur 
rent through the photo lamp 17. 

If the photolamp 17 comprises a conventional, ex 
pandable photo flash lamp of the General Electric M-2 

O 

type, it will require about 1 ampere of current at 0.7 of 
a volt to assure reliable flashing. With the circuit ar 
rangement shown in FIG. 1, flashing current and volt 
age of this magnitude is assured since with the semi 
conductor switching device 18 gated on in its conduct 
ing condition the forward voltage drop through the de 
vice is only a fraction of a volt. From a consideration 
of the circuit shown in FIG. 1, particularly where the 
on-off switch 16 is included in the circuit branch with 

15 
element 11 and load resistor 12 and is not connected 
intermediate the low voltage battery source 15 and the 
photo lamp 17, substantially the full voltage of the 
source 15 minus only the forward drop of the semicon 
ductor switching device 18 is applied across photo 

20 lamp 17 to assure reliable flashing of the photo lamp. It should be noted that with either arrangement em 
ploying the on-off switch 16, or the alternative arrange 
ment shown in dotted outline form at 16a, it is neces 
sary that the switch contacts be readily accessible for 

25 
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cleaning so as to minimize any voltage drop across the 
switch contacts. . . . . . . . . 

It may be necessary to include a mechanical on-off 
switch in the contact-less light emission initiation cir 
cuit shown in FIG.1 due to the fact that without such 
a switch, current could continuously flow through the 
pressure sensitive resistance element 11 and load resis 
tor 12 and ultimately bleed off the energy of the battery 
source 15. However, the high "off" resistance of semi 
conductor 18 and certain pressure sensors 11 could re 
sult in leakages less than the normal battery leakages 
and thus would result in life approaching shelf life. In 
all events, it will be seen that the electric current flow 
required to initiate light emission from the photo lamp 
is developed internally through internal operation of 
the pressure sensitive resistor element 11 so that only 
a minute current flow will suffice to initiate conduction 
of the gate controlled semiconductor switching device 
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contacts do not carry full currents and low contact 
resistance is not a requirement. Also, since either 16 or 
16a are not tied in with the shutter they are more suc 
cessfully cleaned by the unskilled. This arrangement is 

18. Because of this internal generation or development 
of the required light flash initiating current, and the 
fact that such current is not required to puncture an ex 
ternal oxidized or other corrosively coated surface film 
formed on a set of switch contacts, the circuit arrange 
ment can be said to be contact-less in nature in that it 
possesses less vulnerable contact resistance than previ 

in contrast to many prior art devices wherein mechani 
cally operable, on-off switch contacts are mounted and 
operate synchronously with the shutter mechanism of 
the camera, etc., and must be located in a position 
within the camera so as not to be accessible for clean 
ing. Assuming therefore that the switch contacts 16 are 
cleaned so as not to constitute a considerable increase 

5o ously available light emission initiation circuits. 
Pressure transistors with high off-resistances are 

presently more common than 2 terminal pressure de 
vices with similar properties. Thus, an arrangement 

55 

such as shown in FIG. 2 of the drawings may be em 
ployed to avoid all switches. The circuit arrangement 
shown in FIG. 2 is comprised by a contact-less photo 
lamp light emission initiation means 25 connected in 
series circuit relationship with a load resistor 12 across 

in resistance, and if a low voltage battery source 15 is 
employed having a voltage on the order of 3 volts, suffi 
cient current will be supplied through the load resistor 
12 to gate on the SCR or other gate-controlled semi 
conductor switching device 18. For this purpose, some 
thing on the order of 20-200 microamperes of gating 
current must be supplied to the gate, electrode of the 
switching device 18. It will be appreciated, therefore, 
that only a minute amount of current is required to trig 
ger on the gate control switching device 18 which 

60 

the power supply terminals 13 and 14 which are de 
signed to be connected across the load terminals of a 
low voltage battery source 15. The contact-less photo 
lamp light emission initiation means 25 comprises a 

65 

pressure sensitive semiconductor device such as piezo 
electric pressure transistor similar to that offered for 
sale by the Stow Laboratories of Stow, Mass., an 
nounced in the Electronics Magazine, January 23, 1967 
issue. The pressure sensitive transistor 25 includes a 
pressure sensitive area 36 that is exposed to a small cap 
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26 mounted on an anvil 35 as shown in FIG. 3 for ap 
plying mechanical stress to the emitter-base junction of 
the transistor. Upon such mechanical stress or pressure 
being applied, an electrical current is allowed to flow 
through the device. Otherwise, the device remains in a 
current blocking condition while it is in the unstressed 
condition and no current flow from the battery source 
15 takes place through the circuit branch comprised by 
the pressure sensitive transistor 25 and the load resistor 
12. 
The juncture of the load resistor 12 and pressure sen 

10 

sitive transistor 25 is connected to the control gate of 
a semiconductor switching element 18 such as an SCR, 
SUS, etc., that in turn has its load terminals connected 
in series circuit relationship with the receptacle for re 
ceiving a photo lamp means 17 which of course may 
comprise either a single photo flash lamp or similar de 

15 

vice. It is necessary in the circuit of FIG. 2, however, 
that the photo lamp means 17 be of the photo flash type 
which burns out or open-circuits upon being flashed. 
With this arrangement, the photo flash lamp 17 will 
function as an on-off switch in the manner of a fuse to 
open the circuit connection through the load terminals 
of the gate control semiconductor switch 18 after being 
flashed. This is important since the gate controlled 
semiconductor 18 is of the thyristor type which once 
being gated into conduction remains in conduction 
until the current flowing through the device has been 

20 

25 

reduced below a minimum holding value. Upon this oc 
casion, the device will re-assume its blocking condition 
until again gated on by the application of a gating signal 
to its gating electrode. Thus, it will be seen that the 
photo flash lamp 17 upon being flashed will serve to 
commutate off the gate control semiconductor device 
18, and cause it to be returned to its current blocking 
condition. Thereafter, a user of the circuit may reinsert 
a new flashbulb safely since the gate control semicon 
ductor switching device 18 is in its current blocking 
condition and will prevent application of electric cur 
rent to the flash initiating current terminals of the re 
ceptacle for receiving photo flash lamp 17 while a new 
bulb is being inserted. 

30 
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With the circuit arrangement shown in FIG. 2, it 
should be noted that with respect to the gating on cir 
cuit element comprised by the contact-less, pressure 
sensitive transistor 25, load resistor 12 and low voltage 
battery source 15, there are no mechanical on-off 
switch contacts in this circuit branch. The light emis 
sion initiating switching action takes place internally in 
the pressure sensitive semiconductor switching device 
25 upon the cap or anvil 26 contacting the pressure 
sensitive area of the semiconductor device 25 as shown: 
in FIG. 3. Thus, the light flash emission initiating cur 
rent need not puncture or pass through a high resis 
tance film in order to develop the desired light emission 
initiating gating on current pulse to be supplied to the 
control gate of the semiconductor switching device 18. 
Similarly, the switching device 18 operates only 
through internally protected current paths to supply 
the light flash initiating current to the input terminals 
of the photo flash lamp 17. The only contact surfaces 
in the circuit are those provided by the socket or recep 
tacle in which the photoflash lamp 17 is secured. These 
contact surfaces normally will be subjected to a clean 
ing action by reason of the insertion and removal of the 
photo flash lamp base into the receptacle under high 
force levels. Additionally, it should be noted that the 
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receptacle itself is external of the camera or other 
housing for the light emission initiating circuit, and 
hence can be cleaned readily by a user of the equip 
ment should the abrasive cleaning action of the inser 
tion and removal of the photo flash lamp not prove suf 
ficient. For these reasons the contact-less photo lamp 
light emission initiation circuit shown in FIG. 2 is highly 
reliable in operation even with very low voltage battery 
Sources. 1 - 

FIG. 3A of the drawings illustrates one form of a me 
chanical actuating mechanism for applying pressure or 
stress to a stress sensitive area of the semiconductor el 
ement 25. In this arrangement, a pushbutton 31 for ac 
tuating a camera associated with the light emission ini 
tiation circuit, is attached to a lever arm 32 pivoted at 
a point 33 against the action of a return spring 34. An 
anvil 35 is formed on one surface of the lever arm 32 
and has the cap 26 attached thereto at a point directly 
opposite the pressure sensitive surface 36 of the pres 
sure sensitive semiconductor element 25. The end of 
lever arm 32 operates against a cam surface 37 of a 
shutter 38 which normally closes the aperture shown at 
39 used to expose the film plane of the camera. Upon 
the pushbutton 31 and lever arm 32 being depressed by 
a user of the camera, the anvil35 and cap 26 will be 
brought into contact and will apply stress or pressure 
to the pressure sensitive area of the semiconductor de 
vice 25thereby initiating current flow through the de 
vice and hence photo lamp 17 of FIG. 2 in the manner 
previously described. Simultaneously with this action, 
the cam surface 37 will cause the shutter 38 to be piv 
oted to the position shown in dotted outline form 
thereby exposing the aperture 39 and hence the film 
plane of the camera. 
The mechanical angular relationship of the opening 

of shutter 38 to the point where the cap 26 on anvil 35 
strikes pressure sensitive transistor 25 is such that the 
opening of aperture 39 occurs after a short delay per 
iod related to the time required for the flash bulb to 
emit its peak intensity of light. This relationship is de 
picted in FIG. 3B of the drawings wherein the percent 
opening of the aperture 39 is plotted against time. 
From a review of FIG. 3B it will be seen that the per 
cent opening of aperture 39 goes from 0 value to a 
maximum value after a period of about 10 milliseconds 
following depression of the pushbutton 31. The curve 
shown in FIG. 3B also could be employed to illustrate 
the emission of light characteristics of the photo flash 
bulb where the intensity of light is plotted as the ordi 
nate and the time required to emit a given amount of 
light is plotted as the abscissa. It will be seen that the 
mechanical relationship of the opening of the aperture 
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39 is designed to coincide substantially with the maxi 
mum light intensity emission of the photo flash lamp 17 
with which the circuit is designed to be used. It might 
also be noted that while in FIG. 3 the cap 26 is shown 
as being mounted on anvil:35, the mounting of the cap 
on the semiconductor surface 36, or other similar alter 
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natives also could readily be achieved. 
FIG. 4 of the drawings is a schematic illustration of 

still anotherform of contact-less photolamp light emis 
sion initiation circuit employing a magnetic sensitive 
diode 41 as the contact-less photo lamp light emission 
initiation means. The magnetic sensitive diode 41 is 
connected in series circuit relationship with a load re 
sistor 12 across the power supply terminals 13 and 14 
and through on-off switch 16 to the electric energy 
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source 15 which may comprise a low voltage battery of 
about 3 volts. The magnetic sensitive diode 41 may be 
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similar to the one manufactured and sold by the Sony 
Electric Company of Japan. Alternatively, a magnetic 
sensitive transistor such as described in Electronic De 
sign News, February 15, 1969 issue, a magnetic sensi 
tive Hall element or other magnetic sensitive semicon- . 
ductor device could be employed in place of the diode 
41 as will be described more fully hereinafter. Similar 
to earlier described circuits, the juncture of the mag 
netic sensitive diode 41 and load resistor 12 is coupled 
through a coupling capacitor 22 to the control gate of 
the semiconductor switching device 18 such as an SCR, 
SUS, etc. The load terminals of the switching device 18 
in turn are connected in series with the photo lamp 
means 17 for selective energization in the manner de 
scribed hereinafter. 
A rotatable shutter plate 42 which is spring biased to 

rotate in a counterclockwise direction as shown by the 
arrow includes an aperture opening shown at 43 which 
upon rotation into alignment with the aperture or pas 
sageway providing an optic path to the film plane of a 
camera (shown at 44), will operate to expose the film 
plane to a subject being photographed. The shutter 
plate 42 can be pre-wound be means of a trigger mech 
anism (not shown) by an operator of the camera and 
is prevented from unwinding by a stop 45 formed on its 
periphery. In the pre-wound condition, the stop 45 is 
engaged by the end of a release lever arm 46 that in 
turnis actuated by a pushbutton 47. Upon the pushbut 
ton 47 being depressed against the action of a return 
spring 48, the end of lever arm 46 allows the rotatable 
shutter member 42 to be rotated in the direction shown 
by the arrow. . . . . . . . . . . 

The rotatable shutter plate 42 also includes a perma 
nent magnet shown at 49 which is mounted on its pe 
riphery and which is adapted to influence or magneti 
cally permeate the magnetically sensitive area of the 
magnetically sensitive switching element 41 upon being 
rotated in the previously described manner. It is desir 
able that the magnetic energization of the magnetically 
sensitive semiconductor diode 41 take place slightly in 
advance of the aperture opening 43 becoming aligned 
with the aperture 44 so that upon the latter occurrence, . 
the light emitted by the photo lamp 17 has reached sub 
stantially its peak intensity. This can be accomplished 
by appropriate design of the angular location of the 
permanent magnet 49 on the rotatable shutter plate 42 
relative to the positions of the aperture opening 43 on 
the shutter plate and the aperture 44 which is of course 
located on a different part of the camera and is in a 
fixed position relative to the rotatable shutter plate 42. 

In operation, the circuit of FIG. 4functions in the fol 
lowing manner. In this description, it is assumed that an 
operator has inserted a photolamp 17 in the socket de 
signed to receive such photo lamp and has pre-wound 
or cocked the camera so as to condition the rotatable 
shutter plate 42 to be rotated through the action of a 
pre-wound spring (not shown) in the manner described. 
above. If a mechanical on-off switch 16 is located in the 
circuit as indicated, it would then be closed to condi 
tion the circuit for operation. However, it should be 
noted that the circuit could be modified to eliminate 
the on-off switch 16 by placement of the photo lamp 17. 
receiving socket 17a in the circuit at the point where 
the on-off switch presently is located, as shown in FIG. 
18. By such arrangement, the photo lamp could oper 

ator of the camera depressing the pushbutton 47 
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ate in the manner of a fuse. However, for such an ar 
rangement, the photolamp 17 would have to be of a fil 
ament type which will allow sufficient trickle current to 
flow through its filament to render the diode 41 con 
ductive. 
After conditioning the circuit of FIG. 4, an operator 

of the camera is then ready to trip the camera for pic 
ture taking purposes. Upon this occasion, the pushbut 
ton 47 is depressed thereby releasing the rotatable 
shutter 42 in the above briefly described manner. This 
results in aligning the magnetic field of the permanent 
magnet 49 (at least instantaneously by reason of the ro 
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tational scanning of the field of the permanent magnet 
past the magnetically sensitive semiconductor diode 
41) so as to trigger the diode 41 into conduction. This 
results in the production of a current pulse in the gate 
emitter circuit of SCR 18 by reason of the co-action of 
the load resistor 12 and coupling capacitor 22 and trig 
gers the semiconductor switch 18 into conduction 
thereby igniting or flashing the photo lamp 17. As pre 
viously stated by reason of their relative angular loca 
tion on rotatable shutter 42, flashing of the photo lamp 
17 is initiated somewhat in advance of the aperture 
opening 43 exposing the aperture 44 and hence film 
plane of the camera so that such exposure coincides 
substantially with the maximum or peak intensity of the 
light emitted by the photo lamp 17. It will be appreci 
ated, therefore, that the resulting light flash initiation 
is derived through internal action of the magnetically 
sensitive semiconductor diode 41 without requiring 
that the low voltage source 15 provide sufficient energy 
to punch through any oxidized or corrosive surface film 
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that might build up on switch contacts that are not 
readily accessible for cleaning. The switch contacts of 
the on-off switch 16 (sould it be used as shown in FIG. 
4) can be designed to be self-cleaning and operable at 
high force levels. Thus, it will be appreciated that the 
magnetically sensitive diode 41 constitutes another 

40 form of contact-less photo lamp light emission initia 
tion means according to the invention. . . 
FIG. 5 of the drawings is a schematic illustration of 

a contact-less light emission initiation circuit which has 
been constructed using the trigger mechanism (shown 
in FIG.6) along with the other components of an East 
man Kodak model 134 "Instamatic' camera. This par 
ticular camera includes an electro-optic exposure con 
trol shown at 51 which operates in conjunction with a 
light source 52 through the medium of an intermediate 
switch contact 53 that is closed initially upon the oper 

against the action of a return spring 48. The closing of 
the intermediate switch contact 53 onto a switch con 

55 
tact 54 formed on the pivoted lever arm 55 (with the 
pushbutton 47 in the depressed position), allows elec 
tric current from the electric energy source 15 (which 
may comprise a low voltage battery source) to flow to 
the exposure control circuit S1 and to a light source 52 

65 

to indicate to the user of the camera that the battery 
source 15 is working, and that the exposure control 5i 
is energized. The exposure control 51 then operates au 
tomatically in the manner of a photometer to set the 
aperture opening of the camera in accordance with am 
bient lighting conditions. 
Subsequent to the energization of the exposure con 

trol circuit 51 the pushbutton 47 will continue its travel 
downwardly so as to close the intermediate switch con 
tact 53 onto a third switch contact 56. Contact 56 in 
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cludes an extension 57 that operates against the end 
46a of a centrally pivoted lever arm 46. The remaining 
end of the centrally pivoted lever arm 46 operates to 
stop the rotation of a rotatable shutter member 42 as 
was described previously in connection with FIG. 4 of 
the drawings. The rotatable shutter member 42 is acted 
upon by a pre-wound spring (not shown) which tends 
to rotate the shutter member 42 counterclockwise in 
the direction of the arrow. Mounted on the rotatable 
shutter member 42 is a permanent magnet 49 and an 
aperture opening 43 is formed in the member for ex 
posing the aperture 44 shown in dotted outline form to 
thereby expose the film plane of the camera. This por 
tion of the circuit operates in precisely the same man 
ner as the embodiment shown in FIG. 4. 
Upon an operator of the camera placing the camera 

in condition for the taking of a picture, he will have 
pre-wound the spring that drives the rotatable shutter 
member 42, inserted an unused photo flashbulb 17 in 
the socket for receiving the same and properly lined up 
the camera for the taking of a picture. Thereafter, upon 
depressing the pushbutton 47, the following sequence 
of operations will occur. First, during the initial portion 
of the downward travel of the free end of the pivoted 
lever arm 55, the switch contacts 54 and 53 will close 
so as to energize the exposure control 51 and the indi 
cating light 52, thereby indicating to the user of the 
camera that all is well and he can continue to depress 
the pushbutton 47 further so as to consummate the tak 
ing of the picture. Thereafter, further depression of the 
pushbutton 47 causes the switch contacts 53 and 56 to 
engage so as to enable the photo flash lamp 17 to be 
flashed. However, because the semiconductor switch 
ing element 18 is in its current blocking condition the 
photo lamp 17 will not be flashed. 
Further depression of the pushbutton 47 will then 
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cause the extension 57 to rotate the end 46a of lever 
arm 46 downwardly in a counterclockwise direction so 
as to release the end 46 from the stop 45. The pre 

- wound spring will rotate the shutter member 42 in a 
counterclockwise direction shown by the arrow so as to 

40 

align the magnetic field of the magnet49 with the mag 
netically sensitive, contact-less, photo lamp light emis- - 
sion initiation means comprised by the magnetically 
sensitive diode 41. This results in the production of a 
gating-on current in the gate-emitter of the semicon 
ductor switch means 18 causing it to be rendered con 
ductive and to supply a light emission initiating current 
to the filament, fibrous material, gaseous material, or 
other light emission substance in the photo lamp 17. As 

45 

being advanced, it will automatically cock the trigger 
plate 69 into its preset or wound condition shown in 

50 

stated previously, the relative positions of the perma-... 
nent magnet 49 and the aperture opening 43 on the ro 
tatable shutter member 42 are predesigned to allow co 
incidence of peak or maximum light emission with the 
exposure of the aperture or other optic path opening to : 
the film plane of the camera. 
FIG. 6 of the drawings is a partial, perspective view 

of an actual shutter mechanism employed in the con 
struction of a contact-less photo lamp light emission 
initiation circuit having the circuit features illustrated 
schematically in FIG.S. The shutter mechanism shown 
in FIG. 6 is similar to that employed in the model 134 
Instamatic camera manufactured and sold by the East 
man Kodak Company. This shutter mechanism in 
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65 cludes a shutter plate 61 which is rotatably suspended 
by a pivot 63 over an aperture of the camera shown at 
44 formed in a back supporting plate 62. The shutter 

12 
plate 61 includes a spring tensioning arm 64 which is 
acted upon by a wire tension spring 65 supported be 
tween the pivot 63, the tension arm 64 and a pin 66 se 
cured to the back supporting plate 62. The spring is ar 
ranged such that in its normal, quiescent condition, the 
shutter plate 61 is supported in the position shown in 
solid lines closing the aperture opening 44 which pro 
vides a light optic path to the film plane of the camera. 
The shutter plate 61 also includes a trigger arm 67 

which extends above a planar right angle extension 68 
of the back supporting plate 62 and which is disposed 
substantially at right angles with respect to the back 
supporting plate 62. The extension supporting surface 
68 has rotatably mounted on it a trigger plate 69 having 
an amplifying arm 71 which is designed to engage the 
trigger arm 67 of the shutter plate 61 and to rotate it 
in a clockwise direction from its quiescent position 
shown in FIG. 6. When the trigger arm 67 is rotated 
clockwise by the amplifying arm 71, aperture 44 will be 
exposed allowing the image of an object being viewed 
by the camera to be projected through the optical path 
provided by the aperture 44 to the film plane of the 
camera, in a well-known manner. To assure proper op 
erator control of the opening of the shutter plate 61, 
the trigger plate 69 is designed to be rotated clockwise 
from the position in which it is shown in FIG. 6 to the 
dotted line position shown. When this prewound or 
cocked, the amplifying arm 71 is engaged behind a re 
lease pin 72 formed on a cantilever arm 73 pivotably 
supported at 74 and tensioned in an upward position by 
the action of a bias spring 75. The bias spring 75 holds 
the cantilever arm 73 in its upward position so that the 
stop 72 prevents the amplifier arm 71 from rotating 
into engagement with the trigger arm 67 of shutter 
plate 61. The trigger plate 69 is rotated into its cocked 
or set condition by means of a conventional film ad 
vance and cocking mechanism (not shown) having a 
wiper arm shown at 76 that engages an upwardly ex 
tending tab 77 formed on the trigger plate 69. Trigger 
plate 69 is rotated around the pivot point 78 against the 
action of a hair spring shown at 79 supported between 
a pin 81 secured to the surface 68, or some similar fixed 
surface on the housing of the camera, and a pin 82 se 
cured on the trigger plate 69. 
With the above arrangement, upon the camera film 

dotted outline form against the action of the hairspring 
79 which tends to return the trigger plate to its quies 
cent condition shown in solid lines in FIG. 6. The mag 
netic diode shown at 41 in FIG. S is mounted on the 
camera housing in a position closely adjacent the trig 
ger plate 69 and a permanent magnet 49 is secured to 
the trigger plate 69 in a position such that its magnetic 
field will sweep past and act upon the magnetic sensi 
tive diode 41 upon the trigger plate 69 traveling from 
its cocked or wound position shown in dotted outline 
form to its quiescent condition shown in solid form in 
FIG. 6. The location of the magnetic sensitive diode 41 
on the camera housing should be such that it is trig 
gered into conduction prior to the shutter plate 61 
being fully rotated to a position wherein the aperture 
44 is fully exposed. By thus properly locating diode 41 
relative to the permanent magnet 49, the diode can be 
triggered into conduction at a point such that maxi 
mum light intensity produced by photolamp 17 is 
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achieved substantially concurrently with the full open 
ing of the aperture 44 by the shutter plate 61. 

In operation, it will be seen that upon the film of the 
camera being advanced to a new, unused portion, the 
film advance and cocking mechanism automatically 
will cock the trigger plate 69 to its prewound condition 
shown in dotted outline form. In moving to this condi 
tion, the amplifying arm 71 will be enabled to ride over 
the tapered or curved surfaces of the release pin 72 and 
trigger lever arm 67. A stop or pin83 prevents the shut 
terplate 61 from being rotated counterclockwise to a 
position sufficient to expose the aperture 44 during the 
cocking or film advance operation. There, the amplify 
ing arm 71 will be blocked in back of release pin 72 
until such time that the operator of the camera de 
presses the pushbutton 47. At this point, the amplifying 
arm is swept to its solid line position by the action of 
hair spring 79 thereby rotating lever arm 67 and shutter 
plate 61 in a clockwise direction, triggering the mag 
netic sensitive diode 41 and exposing the aperture 
opening 44 in the above-described manner. 
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43 is formed in the rotatable member 93 at an angular 
position such that it will coincide with the aperture or 
other optical coupling path to the film plane of the 
camera such as is shown in dotted outline form at 44. 
Here, again, the arrangement is such that the magneti 
cally sensitive Hall element and integrated circuit am 
plifier88 will be triggered into conduction at a point 

10 

such that maximum light intensity is produced by the 
photo lamp means 17 substantially simultaneously with 
the exposure of the aperture 44 by aperture opening 
43. However, because no large mass in the form of a 
permanent magnet is attached to a movable part, the 
dynamic performance of the apparatus can be im 
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The embodiment of the invention shown in FIG. 6 
possesses certain undesirable characteristics in that it 
requires the use of a relatively high mass permanent 
magnet 49 to be mounted upon the movable trigger 25 
plate 69. This requirement in itself tends to limit the 
speed of response of the overall trigger mechanism and 
adversely affects its performance. To avoid this possi 
ble limitation, an arrangement such as shown in FIG. 7 
may be employed. In FIG. 7 a photo lamp means 17 is 30 
designed to be energized from a low voltage source of 
electric energy comprised by a battery 15 through 
power supply terminals 13 and 14 and the selective 
switching action of a contact-less, magnetic sensitive, 
integrated circuit Hall element and amplifier shown at 
88. The construction and operation of the magnetic 
sensitive Hall element and integrated circuit amplifier 
88 will be described more fully hereinafter in connec 
tion with FIG. 8 of the drawings. However, for the pur 
pose of the present description, it is believed to be suffi 
cient to point out that this element is magnetically sen 
sitive and can be designed to provide a sharp output 
current pulse in response to the application of a mag 
netic field to the magnetic sensitive areas of the ele 
ment. 
A permanent magnet 89 having a pair of magneti 

cally permeable legs 91 and 92 positioned with the legs 
91 and 92 straddling the magnetically senstive Hallele 
ment and amplifier88. A magnetically permeable ro 
tatable member 93 which may be in the form of a very 
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thin disc of magnetically permeable material, is secured 
so that its periphery normally is disposed opposite the 
ends of the legs 91 and 92. While thus arranged, the ro 
tatable member 93 serves to short circuit or bypass the 
lines of magnetic flux from the ends of the legs 91 and 55 
92 around the magnetically sensitive Hall element and 
integrated circuit amplifier88. A slot shown at 94 is 
formed in the periphery of the rotatable member 93, so 
that upon being disposed opposite the ends of the legs 
91 and 92, no short circuiting magnetic path will exist, 
and the magnetic flux from the permanent magnet 89 
will be diverted through the magnetically sensitive Hall 
element and integrated circuit amplifier 88. The rotat 
ing and release mechanism for the rotatable plate 93 
has not been illustrated in FIG. 7, since these features 
of the mechanism have been described adequately in 
FIG. 4 and other figures of the drawings. An aperture 
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proved. 
FIG. 8 is a functional block diagram of the construc 

tion of the integrated circuit, magnetically sensitive 
: Hall element and integrated circuit amplifier shown at 
88 in FIG. 7. The Hall element employed in this struc 
ture, is shown at 101 and may comprise a combined 
metal oxide surface semiconductor Hall element and 
amplifier of the type described in U.S. Pat. No. 
3,524,997, issued Aug. 18, 1970, for a "Monolithic In 
tegrated Phase Control Circuit”, John D. Harnden, Jr., 
et al., inventors, and assigned to the assignee of the 
present invention. The Hall element is a well-known 
magnetically sensitive device having a conducting 
channel or inversion layer extending between a source 
and drain electrode. Upon a strong magnetic field on 
the order of about 2 kilogauss being applied perpendic 
ular to the current flow of the device, it produces 
through the medium of the well-known Hall Effect, a 
voltage component which is mutually perpendicular to 
both the current flow and the magnetic field, and is 
proportional to the product of the current and the mag 
netic field. This output voltage is supplied to a suitable 
signal-shaping circuit 102 which may comprise a field 
effect transistor, amplifier circuit whose output in turn 
supplies a power amplifier stage 103. The power ampli 
fier stage 103 may itself comprise a device such as a sil 
icon control rectifier (SCR), a PUT, a SUS, or other 
known power amplifier device and may be directly con 
nected in circuit relationship with the photo lamp 
means 17 and battery source 15 for controlling electric 
current flow through the photo lamp means 17 shown 
in FIG. 7. All of the elements 101,102 and 103 of the 
overall circuit structure 88 may be fabricated in mono 
lithic integrated circuit form so as to be readily 
mounted within the housing of a hand-held camera. For 
a more detailed description of the construction and op 
eration of the Hall element magnetic sensor and inte 
grated circuit amplifier structure, reference is made to 
the above-identified U.S. Pat. No. 3,524,997. 
FIG. 9 is a schematic illustration of still another form 

of magnetically triggered, contact-less, light emission 
initiation control circuit constructed in accordance 
with the invention. In the embodiment of the invention 
shown in FIG. 9, a magnetically sensitive semiconduc 
tor switch element shown at 105 controls the initiation 
of light emission from a photo lamp means 17 in the 
manner described above. For example, the semicon 
ductor switch element 105 may comprise either a mag 
netically sensitive diode, a magnetically sensitive tran 
sistor, such as that described in U.S. Pat. No. 
3,389,230, or a magnetically sensitive Hall element to 
gether with associated integrated circuit amplifier ele 
ments. A rotatable permanent magnet trigger member 
shown at 106 is positioned over the semiconductor 
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switch element 105 and includes an aperture opening 
43 that is rotated into alignment with an aperture 
shown in dotted outline form at 44, upon the rotatable 
member 106 being rotated in a counterclockwise direc 
tion as shown by the arrows. The release mechanisms 
and spring drive mechanism for rotating member 106 
are not shown for purposes of simplifying the descrip 
tion. The rotatable trigger member 106 includes apole 
piece 107 which upon being aligned with a coacting 
pole piece 108 disposed adjacent the semiconductor. 
switch element 105, causes the semiconductor switch 
element to be triggered to its conducting condition as 
described previously. In the arrangement shown in FIG. 
9, however, the linear position of pole piece 108 is 
physically adjustable to different locations such as 
shown in dotted outline form at 108a whereby the par 
ticular point at which the semiconductor switch ele 
ment 105 is triggered into conduction relative to the 
angular position of the aperture 43 with respect to the 
aperture 44, can be adjusted physically by a user of the 
flash initiation control circuit. This can be achieved by 
a simple sliding support for the pole piece 108 which 
is calibrated in terms of time delay so as to achieve ei 
ther minimum or maximum delay of the light emission 
relative to the alignment of the aperture opening 43 
over the aperture 44. By this means, the user of the 
camera can control to a greater degree the timing rela 
tion between the pulsed maximum intensity light out 
put from the photo lamp means 17 relative to the open 
ing of the aperture of the camera. 
FIGS. 10 and 11 of the drawings illustrate still an 

otherform of the invention wherein by suitable fabrica 
tion of the semiconductor switch element employed in 
the arrangement of FIG. 9, and proper disposition of 
several magnetically sensitive areas on a semiconduc 
tor substrate to form a multiple semiconductor switch 
element such as shown at 111, a selectable built-in time 
delay can be obtained wherein an operator of a camera 
can by appropriate choice of an output terminal, 
achieve any one of a plurality of different time delays 
relative to the opening of the aperture of the camera. 
For example, if a semiconductor switch element such 
as 111 has formed on its substrate three different mag 
netically sensitive switch areas 112,113, 114, with 
each respective area having its own output terminal Ti, 
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is illustrated in FIG. 11 wherein the light output from 
a photo lamp triggered by respective ones of the output 
terminals T, T, and Ta is plotted vs. time. 

It will be seen in FIG. 11 that if the operator connects 
the photo lamp means 17 to the output terminal T, the 
maximum intensity light flash will be produced only 
about 1 millisecond in advance of the opening of the 
aperture 44 by aperture opening 43. For certain types 
of pictures, under certain conditions, this kind of expo 
Sute is desirable. However, for other conditions, it may 
be desirable to connect the photo lamp means 17 to the 
output terminal T, whereby maximum light intensity 
from the photo lamp would be produced some 2 milli 
seconds in advance of the opening of the camera aper 
ture. Similarly, by connecting the photo lamp means 17 
to the output terminal Ts a full 10 millisecond delay can 
be obtained. The selection of the delay can be made by 
the operator in advance of taking the picture, and is a 
fixed highly predictable, reliable time delay since there 
are no physical adjustments that have to be made by 
the operator other than connecting the photo lamp 
means to the desired output terminal T, T, Ta, To, etc. 
It should be noted that the particular time delays de 
scribed are for purpose of illustration only and may be 
varied to suit particular applications by appropriate 
modification of the design of the various magnetically 
sensitive switch areas 112, 113, etc. semiconductor 
switch element 111 relative to the locations of the pole 
piece 107 and the aperture opening 43 and aperture 
44. In this manner an adaptive or optimum delay can 
be obtained for cameras having various shutter speeds. 
FIG. 12 is a schematic illustration of still another em 

bodiment of the invention wherein built-in time delay 
may be obtained between two different functions to be 
controlled by a contact-less flash initiation control cir 
cuit constructed in accordance with the invention. In 
the embodiment of the invention shown in FIG. 12, a 
photo lamp means 17 is designed to be flashed by con 
trolling electric current flow through the photo lamp 
means 17 from a source of electric energy such as 15. 
For this purpose, a magnetically sensitive semiconduc 
tor switch element 111 is provided having a first mag 
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T, and T, then the output flash initiating signal pulses : 
obtained from each of these areas will have different 
time delays if the switch element 111 is included in a 
physical circuit arrangement such as shown in FIG. 9. 
Thus, with a semiconductor switch element such as 
111, no physically movable parts are required to obtain 
different timed output signal pulses for producing light 

50. 

flashes in different time sequence relative to the open- . 
ing of the aperture of the camera. 
For example, assuming the switch element 111 were 

inserted physically in the circuit of FIG. 9, it will be 
seen that as the pole piece 107 is being rotated counter 
clockwise sequentially scans across the magnetically 
sensitive switch areas 112,113, 114 in that order. Thus 
it will be seen that an electric output signal pulse will 
-be produced at 112 some 10 milliseconds (for exam 
ple) in advance of the signal pulse produced by the 
magnetically sensitive switch area 114, and the switch 
area 113 will produce an output flash initiating signal 
pulse 2 milliseconds in advance of the pulse produced 
by the switch area 114. This time relation relative to 
the opening of the aperture 44 by aperture opening 43 
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netically sensitive switch area 112 connected to control 
electric current flow through the photo lamp means 17. 
A second magnetically sensitive semiconductor switch 
area 113 is formed on element 111 and is connected to 
control energization or actuation of a relay winding 
115 that then in turn controls release or actuation of a 
rotatable shutter wheel 42 having an aperture opening 
43 therein for controlling exposure of the film plane of 
the camera through the aperture 44 shown in dotted 
outline form. This arrangement may be similar to that 
employed on bellows type cameras used for better 
quality picture taking by professional photographers. 
With such cameras, it is necessary to provide some re 
mote control means for synchronizing operation of the 
shutter mechanism located at the end of the bellows 
when it is in its expanded condition, with the emission 
of light from a photo lamp such as 17. 
With the arrangement shown in FIG. 12, upon the 

pushbutton 17 being depressed, the field of the perma 
nent magnet49 will first affect switch area 112 to pro 
duce light emission from the photo lamp means 17 due 
to the closer physical proximity of the magnetically 
sensitive switch area 112 to the field of the magnet 
causes this switch area first be rendered conductive. 
Thereafter, as the permanent magnet 49 travels further 
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inwardly from the position shown due to the continued 
depression of the pushbutton 47, the strength of the 
magnetic field influencing the magnetically sensitive 
switch area 113 will become sufficiently strong to ren 
der this switch area conductive. Upon this occurrence, 
the relay winding 112 controlling the shutter member 
42 will be actuated to thereby obtain a synchronized 
controlled exposure of the film plane to the object 
being photographed while the light emitted from the 
photo lamp 17 is at a suitable intensity level. 
FIG. 13 is a functional block diagram of a more com 

plete camera control system employing a contact-less 
light emission initiation control circuit in conjunction 
with an electrically controlled exposure device. In the 
embodiment of the invention shown in FIG. 13, a mag 
netically sensitive light emission initiation circuit is 
shown at 121 and may be constructed according to any 
of FIGS. 4-12. The magnetic light emission initiation 
circuit serves to control light emitted from a light 
source 122 that can comprise a single photo lamp, an 
array of photo lamps, a flash cube or the like, which 
emits light when energized from a suitable energy 
source such as 123 under the control of the magneti 
cally sensitive, contact-less, light emissioninitiation cir 
cuit 121. The energy source 123 may comprise a low 
voltage battery source, a piezoelectric generator, a 
spring wound generator, or other type of known small 
power source. Operation of the magnetically sensitive 
light emission initiation circuit 121 is under the control 

- of a pushbutton switch 124 that depresses a permanent 
magnet 125 so as to cause its magnetic field to influ 
ence the magnetically sensitive area of the initiation 
control circuit 121. This occurs upon the pushbutton 
124 being depressed so as to bring the permanent mag 
net 125 from the solid line position shown in FIG. 3 
down to the first dotted line position shown at 125a. 
Upon this occurrence, the magnetically sensitive light 
emission initiation control circuit 121 will function in 
the previously described manner to cause the photo 
lamp means 122 to be energized, and emit light for 
lighting a subject to be photographed. . . ". . . . 
Further depression of the pushbutton 124 will cause 

the permanent magnet 125 to be moved to its second 
position shown in dotted outline form at 125b where its 
magnetic field will influence the magnetic sensitive sur 

shown at 126. The magnetic initiation control circuit 
126, in place of initiating operation of a photo lamp 
light source such as 122, instead initiates operation of 
a conversion circuit of conventional construction. The 
conversion circuit may be comprised by a push-pull 
transistor power converter circuit of known construc 
tion, a thyristor power circuit using SCRs, SUSs, PUTs, 
or the like, and operates to convert the direct current 
energy from source 123 to a different form of direct 
current energy suitable for application to an electri 
cally controlled exposure element 127. 
The electrically controlled exposure element 127 

functions as an electrically controlled, combined aper 
ture/shutter and is disposed intermediate a lens 128 
and the film plane 129 of the camera with which the 
control system is used. The electrically controlled ex 
posure element 127 because it operates as a combined 
shutter/aperture controls both the time of opening, as 
well as the extent of exposure of the film plane 129 to 
a subject being photographed through the lens 128. For 
a more detailed description of the electrically con 
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trolled exposure element 127 reference is made to an 
article entitled "GMO - A New Optical Material" by 
Professor Terutaro, Nakamura of the University of 
Tokyo appearing in Technocrat Magazine, vol. 2, No. 5, 
1969, pages 44-46. The device comprises a GMO crys 
tal having ferro-electric properties such that it can be 
made transparent to light upon the application of a 
control electric field to its terminals. For a more de 
tailed description of this property, reference is made to 
the above-identified article. The device does consti 
tute, however, a solid state semiconductor type of de 
vice so that it allows substantially the complete camera 
control system to be fabricated in accordance with in 
tegrated circuit manufacturing techniques. The device 
in its unexcited state will serve to block all light passage 
between the lens 128 and the film plane 129. However, 
upon appropriate excitation by an applied direct cur 
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rent electric field, the device can be rendered suffi 
ciently light transmissive to form an image of the sub 
ject being photographed on the film plane 129. By con 
trolling the time duration of this direct current exciting 
field, an appropriate photograph of the image can be 
obtained. The time duration of the exposure can of 
course be controlled by appropriate design of the mag 
netic initiation and conversion circuit 126 to provide 
the desired exposure time period as depicted in FIG. 
13A of the drawings. 
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In operation, assuming that the camera has been ap 
propriately loaded with unused film, and unused flash 
bulbs, and has been aligned on a subject to be photo 
graphed by a user of the camera, a picture can be re 
corded in accordance with the following sequence. De 
pression of the pushbutton 124 first initiates operation 
of the magnetically sensitive contact-less light emission 
initiation circuit 121 as to emit light from the photo 
lens light source: 122. This is depicted in the curve 
shown in FIG. 13A (1) wherein the solid line depicts 
the electric current pulse supplied by the magnetically 

40 sensitive light emission initiation circuit 121 to the photo lamp light means 122, and the dotted line illus 
trates the intensity of the ensuing light pulse produced 
as a result of the excitation of the photo lamp light 
source: 122. Continued sequential depression of the 

'down to its second dotted line position 125b to thereby 
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pushbutton 124 brings the permanent magnet 125 

initiate operation of the magnetic initiation and conver 
sion circuit 126. This circuit thereafter functions to 
produce an output electric current pulse having the 
wave shape shown in FIG. 13A (2) to provide appropri 
ate excitation of the electrically controlled shutterlap 
erture exposure control element 127. From a compari 
son of the time relation of the current pulse shown in 
FIG. 13A(2) to that shown in curve (1), it will be seen 
that the timed exposure control of the electrically oper 
able exposure control element 127 coincides substan 
tially with the light pulse produced by the photo lamp 
light source 122. 
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FIG. 14 is a functional block diagram of an even 
more complete electronic control system for a camera 
wherein the required time delays between operation of 
the several subsystems of the camera is achieved elec 
tronically. The control system shown in FIG. 14 also is 
designed for use with an array of photo lamp means 
which may be selectively sequentially flashed. The con 
trol system shown in FIG. 14 employs a magnetically 
sensitive, contact-less light emission initiation circuit 
121 whose operation is controlled by a permanent mag 
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net 125 through the medium of a pushbutton 124. The 
magnetically sensitive light emission initiation circuit 
121 may be fabricated in accordance with the teach 
ings of any of FIGS. 4-12, and operates to supply direct 
current energy from an energy source 123 to a delay 
synchronizing circuit 131. The delay synchronizing cir 

20 
129 is extremely high speed, or the lighting back 
ground, etc. produces a high intensity image, the con 
trol pulse supplied to the electrically controlled expo 
sure element 127 may be extremely short in duration 
such as depicted by the pulses 136a, 136b, etc., to 
thereby obtain only a very short time duration exposure 

cuit 131 may be fabricated in accordance with any of . 
the known delay circuit structures, preferably of the in 
terconnected bistable circuit variety so that it is suscep 
tible of manufacture with the monolithic integrated cir 
cuit techniques. The delay circuit 131 has one output 
supplied to control the operation of a photo lamp array 
control circuit 132. The photo lamp array control cir 
cuit then in turn selectively controls the flashing or 
light emission of a selected one of a plurality of photo 
lamps comprising the light source 133. 
The delay synchronizing circuit 131 also has a second 

output supplied to a converter circuit 134 which may 
comprise any known transistor converter circuit, or a 
SCR, SUS, or other known DC to DC power converter 

10 

of the film plane to the subject being photographed. Al 
ternatively, if the film employed is relatively slow in 
speed, or the background, etc., produces only a very 
low level intensity image, the time duration of the con 
trol pulse to the exposure element 127 may extend out 
to the point 136f, etc. By this means, closed loop con 
trol over the extent of exposure of the film plane to the 
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circuit susceptible of fabrication in accordance with in 
tegrated circuit techniques. The output from the con 
verter circuit 134 is supplied to the electrically opera 
ble, shutterlaperture exposure control element 127 as 
described previously in connection with FIG. 13. 
The integrated circuit converter 134 also has a sec 

ond control input under the control of a light sensor 
135 which is positioned to view and integrate or mea 
sure the amount of light to which the film plane 129 is 
exposed through the medium of the electrically con 
trolled exposure element 127. The output from the sen 
sor 135 then controls turn-off of the IC converter 134 
so as to provide a substantially closed loop control of 
the exposure time of the film plane 129. 

In operation, assuming that a camera employing the 
system of FIG. 14 has been properly conditioned for 
the taking of a picture, the operator then depresses the 
pushbutton 124. This results in moving the permanent. 
magnet from the solid line position shown at 125 to the 
dotted line position at 125a and thereby initiates opera 
tion of the magnetically sensitive light emission initia 
tion control circuit 121 in the manner previously de 
scribed in connection with FIGS. 4-12 to supply ener 
gization current to the delay synchronizing circuit 131. 
Delay synchronizing circuit 131 then supplies a current 
pulse such as shown in solid form in FIG. 14A(1) to the 
array control circuit 132 which contains selectively to 
flash or emit light from a desired one of an array of 
photo lamps comprising light source 133 as depicted by 
the dotted line curve shown in FIG. 14A(1). Concur 
rently with this action, the delay synchronizing circuit 
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subject being photographed is positively provided to 
assure acceptable quality image reproduction at the 
film plane 129. Because substantially all of the ele 
ments of the camera control system shown in FIG. 14 
are electronic in nature, the entire system is susceptible 
to manufacture in integrated circuit form whereby it 
can be employed in a hand-held camera. Thus, it can 
be produced and sold at relatively low cost while assur 
ing relatively high quality image production. 
FIG. 15 is a schematic circuit diagram of still another 

different form of contact-less light emission initiation 
control circuit constructed in accordance with the in 
vention and which employs a light emitting diode and 
light activated SCR to achieve contact-less light emis 
sion initiation. The arrangement shown in FIG. 5 em 
ploys a spring wound rotatable shutter plate 42 that au 
tomatically is rotated in a counterclockwise direction 
upon the pushbutton 47 being depressed to release the 
end of lever arm 46 from the stop 45 upon the user of 
the camera desiring to snap a picture, all in the manner 
previously described with relation to FIG. 4 of the 
drawings. The arrangement further includes a photo 
lamp means 17 that may comprise a single photo lamp, 
a flashcube, a linear array of flashbulbs, or an array 
control circuit selectively controlling desired ones of an 
array of flash lamps, etc., as described previously. The 
photo lamp means 17 is designed to be inserted into a 
pressure socket fitting so that it is self-cleaning by in 
sertion and removal of the photo lamp bulbs. The ter 
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131 supplies a delay energizing pulse to the electrically 
controlled shutter/aperture exposure element 127 to 
excite its operation and expose the film plane 129. 
The output current pulse supplied from the inte 

grated converter circuit 134 is illustrated by the wave 
form in FIG. 14A(2). From an examination of FIG. 
14A(2) it will be seen that there are a number of differ 
ent trailing edges 136a, 136b.136f, etc., provided for 
the current pulse. These different trailing edges depict 
the manner in which the time duration of the excitation 
current supplied to the electrically controlled exposure 
element 127 can be varied in accordance with the set 
ting of the sensor 135 for different film speeds em 
ployed at the film plane 129 or as determined by the in 
tensity or level of light of the image being photo 
graphed. Thus, if the film employed at the film plane 
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minals of the socket for the photo lamp means 17 are 
connected in series circuit relationship with a source of 
electric energy 15 that may comprise a battery, piezo 
electric generator, etc. The source of electric energy 15 
may even comprise an expendable paper battery such 
as that described by the Norelco Manufacturing Com 
pany in recent literature released by that company. 
The series circuit comprises by 17 and 15 is con 

nected across a first circuit branch comprised by a light 
emitting diode 141 (referred to as a LED) connected 
in series circuit relationship with a limiting resistor 142. 
The light emitting diode 141 may comprise any con 
ventional, commercially available light emitting diode 
such as the gallium arsenide diode manufactured and 
sold by the Miniature Lamp Department of the General 
Electric Company, a visible light emitting diode of gal 

60 lium phosphide also manufactured and sold by the Min iature Lamp Department of the General Electric Com 
pany, and other such similar devices. Light emitted by 
the light emitting diode 141 is intended to pass through 
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an initiating opening 143 formed in the rotatable shut 
ter, member 142 upon the opening 143 becoming 
aligned with an opening 144 in a stop. Light transmit 
ted from the light emitting diode 141 through openings 
143 and 144 will impinge upon the light sensitive sur 
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face of a light activated silicon control rectifier 145 (re 
ferred to as a LASCR). 
The LASCR is a conventional, commercially avail 
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able device manufactured and sold by the Semiconduc 
tor Products Department of the General Electric Com 
pany and may be fabricated in either discrete or inte 
grated circuit form, and constitutes a second circuit 
branch connected in parallel with the circuit branch 
comprised by LED 141 and limiting resistor 142. With 
the circuit arrangement thus comprised, the photo 
lamp 17 serves as an on-off switchin the manner of an 
electric fuse and requires that the bulb not be placed 

22 
electric fuse so that a further drain on the battery does 
not occur until the new bulb is placed in the light 
socket to thereby condition the system to take a new 
picture. This operation would be carried out by user of 
the camera along with pre-winding the rotatable shut 
ter member 42 to condition it for the taking of a new 

- picture. 

O 

in the terminal until such time that the camera is ready 
for use. Thus, while the circuit is stored on a shelf, etc., 
between periods of use, the flashbulb should not be in 
serted in its receiving socket. When it is desired to take 

- a picture, the photo lamp 17 is inserted in the receiving 
socket thereby conditioning the circuit for the taking of 

15 

Should it be desired, the contact-less light-emission 
control circuit shown at 15 could be modified by re 
placing the light emitting diode 141 and limiting resis 
tor. 142 with an alpha particle source such as that 
shown in dotted outline form at 146. With the control 
thus modified, it is essential that the rotatable shutter 
member 42 or other shielding member be fabricated of 
a material which will shield the film at the film plane of 
the camera from alpha particle radiation from the 
source 146. In operation, the circuit will function in. 
substantially the same manner as described earlier with 

a picture. It will be noted, that when thus conditioned, 
a closed circuit is produced through the circuit branch 
including the LED 141. This device is designed to draw 
a current of about 0.01 ampere which is so small as not 
to constitute a serious drain on the battery source 15 
while the user of the camera is otherwise occupied in 
aiming, etc., the camera. However, it is necessary that 
the photo lamp 17 be of the variety that includes a fila 

relation to the LED version of FIG. 15, with the excep 
tion that the alpha particle source 146 now constitutes 
the source of initiating radiation that is directed onto 
the radiant energy sensitive surface of the LASCR 145 
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ment for supplying the required 0.01 ampere excitation 
current to LED 141. 
When it is desired to take a picture, the pushbutton 

47 is released thereby releasing the spring driven rotat 
able shutter member 42. As stated above, the LED 141 
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already has been energized so that it is emitting light 
which under prior conditions has been blocked by the 
rotatable shutter plate 42. Upon the shutter plate rotat 
ing the two openings 143 and 144 into alignment, light 35 
from LED 141 passes through and impinges upon the 
light sensitive surface of the LASCR 145. This results 
in rendering. LASCR 145 conductive and supplying . 
current of sufficient magnitude to ignite the photolamp 
17. For this purpose, it is necessary that the photo lamp 
17 be of the filamentary type so that sufficient trickle 
current can be supplied through it to energize the low 
current LED 141 without flashing the photo. lamp. 
Thereafter, the aperture opening 43 in the shutter plate 
will be brought into alignment with the aperture 44 of 
the camera due to continued rotation of the shutter 
plate 42 in the previously described manner. This will 
result in exposing the film plane of the camera substan 
tially concurrently in time with the production of the 
light pulse by the photo lamp 17. 
The voltage vs. time characteristic 
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upon the openings 143 and 144 coming into alignment. 
Otherwise, the control circuit would function in sub 
stantially the same manner as described in the preced 
FIG.16 is a schematic circuit diagram of an embodi 

ment of the invention which was built employing an 
Eastman Kodak Model 134 Instamatic camera modi 
fied to include a contact-less light emission initiation 
control circuit shown in FIG. 16. The circuit elements 
employed in FIG.16 are substantially identical to those 
described in connection with FIG. 5 of the drawings, 
and hence will not be again described in detail. The 
only difference between the FIG. 16 circuit and that 
shown in FIG. 5 is the substitution of a light emitting 
diode 141 for the magnetically sensitive diode 41 used 
in FIG. 5, and the substitution of a light activated SCR 
145 for the conventional gate controlled SCR 18 and 
its associated gate control circuitry. Another distinc 
tion of importance is the inclusion of the additional ini 
tiating openings, 143 in the rotatable shutter member 
42 and the additional opening 144 in a back plate (not 
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curve to the right 

of FIG. 15 illustrates the voltage characteristics of an 
expendable paper battery of the type described by the 
Norelco Company. It will be noted that this type of bat 
tery must be activated by the user by squashing a suit 
able electrolyte fluid vial in advance of using the ex 
pendable paper battery as an energy source. Following 
the squashing of the electrolyte vial, voltage across the 
battery will rise substantially in the manner shown by 60 
the characteristic curve shown in FIG. 15. At some 
point indicated by the dotted line, thereafter, the sys 
tem of FIG. 15 may safely be employed by the user of 
the circuit to take reliable flash pictures, and he will be 
assured of an adequate energy source to operate the 

ther noted that following the flashing of the photo lamp 
65 

system in the manner described above. It should be fur 
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connection with FIG. 15 of the drawings.: 
''. The particular trigger mechanism that was employed 

shown) but depicted by dotted outline form in FIG. 16. 
These additional apertures serve to time or synchronize 
the exposure of the LASCR 145 to light emitted from 
the light emitting diode 141 as described previously in 

to trigger the shutter plate is the same as that shown in 
FIG. 6 of the drawings and described previously in con 
nection with FIG. 5. The trigger mechanism of FIG. 6 
when used with the light activated system of FIG. 16 is 
modified to remove the permanent magnet previously 
described and insert instead the two openings. 143 and 
144 to allow for timed passage of light between the 
LED 141 and the LASCR 145 (not shown in FIG. 6 of , 
the drawings). In all other respects, the trigger mecha 

17 it will become open-circuited in the manner of an 

nism was constructed and operates in substantially the 
same manner as described previously in connection 
with FIG. 6, and is substantially the same as that em 
ployed in a Model 134 Instamatic camera. 

Briefly, however, it will be seen that upon placing the 
camera control system of FIGS. 16 and 6 in operation, 
depression of the pushbutton 47 will release the ampli 
fying arm 71 for movement counterclockwise from its 
dotted line position to its solid line position shown in 
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FIG. 6. Upon this occurrence, the amplifying arm 71 
sweeps across the lever arm 67 causing the shutter 
plate 61 to rotate clockwise thereby opening or expos 
ing the aperture opening 44. Prior to this occurrence, 
in the sequence of events, the additional opening 143 
in the rotatable plate 69 will have swept across the ad 
ditional opening 144 thereby allowing light emitted 
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from diode 141 to impinge upon the light sensitive sur 
face of the LASCR 145. This renders LASCR 145 con 
ductive and initiates light emission from a photo lamp. 
(not shown) connected to the terminals 17a, 17b 
shown in FIG. 16. This light emission is timed to occur 
substantially simultaneously with the maximum open 
ing of the aperture 44 by the shutter plate 61 The ex 
tent (diameter) of the optical path provided through 
the aperture opening 44 is controlled by the exposure 
control 51 in accordance with the ambient light level 
as is well-known in the art. The time duration of the 
opening of the aperture 44 will of course be controlled 
by the time required for the return spring 65 to return 
the shutter plate 61 to its normal, quiescent position 
shown in solid line in FIG. 6. It will be appreciated. 
therefore, that the light activated embodiment shown 
in FIGS. 16 and 6 functions in substantially the same 
manner as the magnetically controlled embodiment to 
perform contact-less light emission initiation from a 
photo lamp lighting means. . 
FIG. 6A of the drawings illustrates a modification of 

the embodiment of the invention shown in FIGS. 16 
and 6. In the alternative arrangement of FIG. 6A, a 
highly reflective surface shown at 149 is formed on the 
shutter plate 61 and is located in a position such that 
it will reflect light past a stop 148 from the light emit 
ting diode 141 to the light sensitive surface of the 
LASCR 145 at a particular point in the angular travel 
of shutter member 61 where it is desired to render the 
LASCR 145 conductive. By thus modifying the arrange 
ment of FIGS. 16 and 6, it no longer becomes necessary 
to cut the openings 143 and 144 in the trigger mecha 
nism shown in FIG. 6. This simplifies the manufacture. 
of the assembly, as well as relaxes some of the require 
ments on the location of the LASCR 145 and LED 141. 
Additionally, because only the formation of a light re 
flecting surface 149 is required, no substantial mass is 
added to the shutter mechanism 61 thereby enhancing 
its performance. Further, it might be noted that the 
provision of the low mass, light reflective shutter mem 
ber light emission initiation shown in FIG. 6A, and sim 
ilar arrangements described herein allows a designer of 
a camera shutter trigger mechanism to go to direct act 
ing shutter arrangements in contrast to indirect acting 
shutter trigger mechanisms. This is due to the fact that 
the trigger mechanism will now no longer be required 
to actuate auxiliary electrical contacts or other similar 
tasks which impose a mechanical loading on the trigger 
mechanism. The result is to greatly simplify the task of 
the designer of the trigger mechanism as well as to 
allow for improved performance of the mechanism. 
FIG. 17 is a schematic circuit diagram of a different 

form of light activated, contact-less light emission initi 
ation circuit for use with a camera control of the type 
having an on-off switch 16 that is normally closed and 
maintained closed after the taking of a picture. With 
such on-off control switch design, it can be seen that 
the circuit arrangement of FIGS. 15 and 16 would 
maintain a continuous current drain on the battery 
source 15 so as to run down the source during periods 

24 
of non-use. To avoid this from happening, a capacitor 
151 is inserted in the circuit branch between the light 
emitting diode 141 and the limiting resistor 142. In this 
arrangement, the LASCR 145 again is connected 
through the photo lamp 17 in parallel with the circuit 
branch including the light emitting diode 141 across 
the battery source 15. Here again the photo lamp 17 
will serve as an on-off fuse for discontinuing conduc 
tion through the LASCR 145 after being flashed, and 
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a new bulb must be inserted in the circuit by the user 
in order to condition it for re-use. 
With the circuit arrangement of FIG. 17, prewinding 

or cocking of the trigger mechanism of the camera will 
automatically open the switch 16. However, due to the 
fact that the switch 16 previously was closed on its 
fixed contact, the capacitor 151 will have been charged 
to the full voltage of the battery source 15. Assuming 
that there is a fresh flashbulb 17 in the circuit, then 
upon closure of switch 16 by the user of the camera, 
sufficient energy will be discharged from the capacitor 
151 through LED 141 to initiate light emission and se 
lectively activate the light activated SCR 145. This re 
sults in turning on LASCR 145 and flashing the flash 
bulb 17. The light output vs. time characteristic curve 
shown to the right in FIG. 17 illustrates the light output 
characteristic of the LED 141. It can be seen that by 
appropriate design location of the exposure openings of 
the camera (not shown) relative to the energization of 
the LED 141 at a point such as shown by the dotted 
line, synchronized, contact-less light emission initiation 
can be obtained with the circuit of FIG. 17. Further, 
because the switching mechanism of the camera is of 
the type wherein the contacts 16 remain closed after 
use, the inclusion of the capacitor 151 will prevent fur 
ther current drain on the battery source 15 after it has 
once become charged to the voltage of the battery. 
From the foregoing description, it will be appreciated 

that the present invention provides a family of new and 
improved contact-less light emission initiation circuits 
for use in controlling operation of photo lamps, flash 
bulbs, flash cubes, lamp arrays, etc., employed in light 
ing subjects to be photographed with a camera. The 
contact-less photo lamp light emission initiation cir 
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cuits may be fabricated in micro-miniaturized inte 
grated circuit form, are capable of reliable operation 
even with low voltage electric energy sources, such as 
expendable paper batteries, and the like, and may be . . 
included as an operating subsystem of an over-all cam 
era control system for controlling light emission to 
gether with other, controlled functions such as con 
trolled exposure of the film plane of the camera, etc. 
Having described several embodiments of a new and 

improved contact-less, light emission initiation circuit 
5 for camera control systems constructed in accordance 
with the invention, it is believed obvious that other 
modifications and variations of the invention are possi 
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ble in the light of the above teachings. It is, therefore, 
to be understood that changes may be made in the par 
ticular embodiments of the invention described which 
are in the full intended scope of the invention as de 
fined by the appended claims. 
What I claim as new and desire to secure by Letters 

Patent of the United States is: 
1. A contact-less photo lamp flashing circuit compris 

ing electric supply terminal means for connection to a 
source of electric energy and to photo lamp means to 
initiate light emission from the same upon the establish 
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ment of a closed electric current path through the elec 
tric supply terminal means, the source of electric en 
ergy and the photo lamp means to be energized, semi 
conductor switch means connected in the current path 
intermediate the photo lamp means and source of elec 
tric energy for controlling the closure of the current 
path to the photo lamp means, said semiconductor 
switch means being provided with a control electrode 
for selectively rendering said semiconductor switch 
means conductive, a magnetically sensitive semicon 
ductor device and a load resistor connected in series 
across said electric supply terminal means, means cou 
pling said control electrode of the semiconductor 
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switch means to the junction of said device and load re 
sistor, and magnetic means to impress a magnetic field 
on said magnetically sensitive semiconductor device in 
synchronism with the opening of a camera shutter, said 
magnetically sensitive semiconductor device being pro 
vided with a plurality of individual magnetically sensi 
tive areas, said magnetic means being adapted to im 
press said magnetic field on said magnetically sensitive 
areas in time sequence, and including means for selec 
tively connecting any of said magnetically sensitive 
areas in series with said load resistor for achieving flash 
synchronization. 
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