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International Classification HO1H 81/04 51/29 71/10 (52) Index at
acceptance H1N 303 324 367 616 650 703 (54) ELECTRIC SWITCH (71)   We,
PONDER & BEST, INc. a cor- rent from the following description, given
poration organized under the laws of the  by way of example and with
reference to State  of California, United  States  of the accompanying
drawings in which:- America, of 1630 Stewart Avenue, Santa   Fig. 1 is a
block diagram of an electronic 5 Monica, State of California, United States
photoflash unit or device.           50 of America, (formerly of 11201 West
Pico    Fig. 2 is a diagram illustrating the opera- Boulevard, Los Angeles,
California 90064)  tion of the circuit of Fig. 1 in comparison do hereby
declare the invention, for which  with the operation of prior art circuits.
we pray that a patent may be granted to us,   Fig. 3 is a simplified
circuit diagram of 10 and the method by which it is to be per- a modified
form of the unit of Fig. 1 which 55 formed, to be particularly described in
and  includes an electric switch embodying the by the following statement:-
present invention. This invention relates to electric switches.   Fig. 4 is
a perspective cross-sectional view It will be described in the context of
elec- of one form of the said electric switch in 15 tronic photoflash
devices in which the in- the photoflash unit of Fig. 3.       60 vention
arose, but switches embodying the    The electronic photoflash device or
unit invention are also expected to be useful in  whose circuit is
illustrated by Fig. 1 em- other applications.                     ploys, as
is usual, an electronic photoflash According to the invention there is pro-
tube 3 and an energy storage capacitor 1, 20 vided an electric switch
comprising a pair but represents an improvement over known 65 of
electrically conductive contacts, and at circuits in that it employs a
combination of least one coil of a mecanically resilient, elec- a parallel
type circuit which determines the trically conductive material connected to
accuracy of the light control and a series and supporting one of said
contacts and  type circuit which performs the actual func- 25 formed as a
compression spring normally  tion of interrupting the discharge of the 70
urging  said  one  of  said  contacts photoflash energy storage capacitor.
against the  other  one  of said  con-   The circuit of Figure 1 includes,
in addi- tacts,  said  coil  and  said  contacts  tion to an energy storage
capacitor 1 and a being arranged to conduct a current, and  flash tube 3, a
trigger circuit 33 controlled 30 said coil being formed to act as a
solenoid  by the closing of the camera synchronizing 75 magnetically
attracting said one contact with  contact to trigger a light flash, a
parallel a force dependent on the current flowing  type light flash control
circuit 81 and a therethrough and to produce a mechanical series type
control element 82 which func- spring force of a value such that it is
over- tions, and is illustrated, as a normally closed 35 come by the
electromagnetic attraction force  electronic switch. Series type circuit 82
is 80 produced by a current whose amplitude ex- connected so that the
electronic switch ceeds a predetermined value, whereupon  which it
represents is in series in the line said one contact is drawn away from
said  between capacitor 1 and tube 3. Circuit 81 other contact Thus, such a
switch inherently  is composed essentially of a light sensor 80, 40
responds to an increase in the amplitude of an electronic gate 83 connected
to activate 85 the current flowing therethrough above a  the circuit 81
upon the commencement of a predetermined value to create an open  light
flash, an integrator-comparator circuit circuit.
84 and a circuit 85 which functions as a Advantages of the invention and
further normally open electronic switch connected 45 details of such
switches will become appa- in parallel with the tube 3. Both electronic 90
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2 switches 85 and 82 are connected to be  involved in the closing of switch
82 will not operated by an output signal from circuit introduce any
inaccuracies into the auto- 



84.                                        matic flash limiting operation.
However there Circuit 81 could be constituted by any  utilization of series
switch  82 does result in 5 of the previously disclosed  parallel circuits,
a substantial energy saving   in  that e.g. the circuit 30 of Fig. 3 of our
patent serves a large portion of the  change [err] specification No.
1,267,234, in which case  present on capacitor 1 and thus reduces the
element 85 would be constituted by the ele-  amount of energy, and the
time, required to ment 204 of Fig. 2 of that specification. restore
capacitor 1 to full charge. Curves 10 Similarly circuit 82 could be
constituted by  [err] and [err] illustrate the operation of a con- 75 an
element such as switch 103 illustrated in  ventional photoflash unit
without any auto- Figure 1 of that specification, which element matic flash
limiting control. Curve [err] illus- could be a gate turn-off thyristor or
other  trates the variation in the voltage across equivalent component.
capacitor 1 in an automatic control circuit 15   The operation of the
system of Figure 1  equipped only with a normally open flash 80 is as
follows: The voltage due to the charge  limiting switch This curve shows
that  with across capacitor 1 is applied across photo-  such a circuit,
capacitor 1 is completely dis- flash tube 3 via the normally closed elec-
charged after  each light flash and must tronic switch 82. When the camera
syn-  therefore be completely recharged before 20 chronizing contact is
closed to initiate a  another light flash can be produced. Finally, 85
flash, triggering circuit 33 produces a pulse  curve B illustrates the
variation in the volt- to trigger the production of a light flash by  age
across capacitor 1 in the circuit shown tube 3. The leading edge of the
current pulse  in  Figure 1, wherein capacitor 1 retains a then passing
through tube 3 produces a cor-  substantial portion of its initial charge
after 25 responding  current pulse  which  passes  a light flash has been
terminated.          90 through gate circuit 83 to initiate operation
The curves of Figure 2 illustrate, in parti- of integrator-comparator
circuit 84. The  cular, that the  quantity of light produced light
reflected from the subject being photo-  by the flash, illustrated by area
C, is accu- graphed reaches sensor 80 and is converted  rately controlled
by the operation of switch 30 into a proportional electrical signal which
is  85, and that even though switch 82 does not 95 processed by circuit 84.
When the total open until after a delay of [err] the quantity quantity of
light received by sensor 80  of the charge remaining on capacitor I after
reaches a predetermined value, the output the opening of switch 82 is still
relatively signal from  circuit 84 reaches a level at  high. Thus, the
device consumes only a 35 which it actuates switches 85 and 82. This  small
amount of energy in addition to that 105 actuation closes switch 85 so as
to create an  required for producing the desired light effective short
circuit across the photoflash  flash. tube 3 and thus halt the production
of light    Figure 3 illustrates a specific embodiment by that tube. At the
same time, the actua-  of the circuit illustrated in block form  in 40 tion
of switch 82 serves to open that switch  Figure 1, but modified in that
there is no 105 and thus halt the  discharge of capacitor 1.  control
connection from circuit 84 to switch The switch 82 is so designed that it
will 82. In Figure 3, -the circuit for triggering reclose only after a
delay period which is  tube 3 is not illustrated for purposes of sim-
longer than the period required for deion-  plicity. The parallel type
circuit 81 is simi- 45 ization of tube 3 and the opening of switch  lar to
circuits of the type illustrated in our 110 85.
patent specification No. 1,267,234 and oper- Figure 2 illustrates the
operation of the  ates in a manner disclosed in that specifi- circuit of
Figure 1 in comparison with the  cation. operation of prior circuits. The A
curves    The series type circuit 82' comprises a 50  represent the
intensity of the light produced  new type of electrodynamic switch which
115 by tube 3, while the B curves represent the  is connected in series
between capacitor 1 voltage across capacitor 1. A light flash is  and tube
3. This switch comprises a pair of initiated  at the moment [err] while the
contacts 87 which are maintained normally moment at which the predetermined
quan-  closed by the pressure of two compression 55 tity of light has been
received by sensor 80  springs 86. These springs are in the form of 120 is
[err]. The time required for the circuit 81  solenoids and  serve
simultaneously as in- to respond by closing switch 85 is [err] and  duction
coils.  Contacts 87 and springs 86 the time required for the circuit 81 to
open  are preferably disposed on a common axis. switch 82 is [err]. The
period [err] is norm-  A capacitor 88 is connected in parallel  with 60
ally longer than [er], owing to the nature  the contacts 87.
125 of components acting as normally closed    The operation of the circuit
is as follows: electronic switches. However, because it is  Circuit 81
operates in the manner disclosed the closing of switch 85, which occurs
with  above in connection with the corresponding a delay of [err], that
determines the termi-  circuit of Figure 1. The series circuit 82 65 nation
of the light flash, the longer delay  remains closed for as long as the
intensity 130 
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3 of the discharge current from capacitor 1 is  other one of said contacts,
said coil and said 55 equal to the current required for maintain-  contacts
being arranged to conduct a cur- ing tube 3 conductive. As soon as the
switch  rent, and said coil being formed to act as a 85 of parallel circuit
81 closes to place a  solenoid magnetically attracting said one short
circuit across tube 3, the discharge  contact with a force dependent on the
cur- current from capacitor 1 increases, as indi- rent flowing therethrough
and to produce a 60 cated by the steep portion of curve B of mechanical
spring force of a value such that Figure 2, to a value which provokes
suffi- it is overcome by the electromagnetic attrac- cient electrodynamic
forces in coils 86 to  tion force produced by a current whose 10 separate
contacts 87 from one another, thus  amplitude exceeds a predetermined
value, interrupting the discharge of capacitor 1. whereupon said one
contact is drawn away 70 Capacitor 88 serves to absorb the arc  from said
other contact. which would normally appear between con-   2. A switch as
claimed in claim 1 in- tacts 87 upon their opening and to then  cluding two
such coils each connected to 15 prolong the passage of current through the
and supporting a respective one of said con- series circuit, the total
result being a rapid  tacts and each arranged to subject its re- 75 opening
of contacts 87 and a sufficiently  spective contact to an electromagnetic
at- long delay prior to their reclosing.    traction force. Each coil 86
acts as a solenoid and its   3. A  switch as claimed in claim  2 20
connected contact 87 acts as a movable  wherein said contacts and said
coils are relay contact in that the current through coil disposed on a
common axis of the coils.  80 86 produces an axial magnetic field which
4. A switch as claimed in any of claims attracts contact 87, the contact
being of a  1-3 wherein said  contacts and the coil or magnetic material.
coils are in a hermetically sealed enclosure. 25  The nature of circuit 82'
is such as to   5. A  switch as claimed in claim  4 render unnecessary the
provision of a con- wherein the interior of the enclosure is 85 trol
connection between that circuit and  evacuated or is filled with a gas or a
di- circuit 84.                             electric liquid. Turning now to
Figure 4, there is shown    6. An electric switch as claimed in any 30 the
physical structure of one form of the  of claims 1-5 including a capacitor
con- switch 82' illustrated in circuit form in Fig- nected between said
contacts.     90 ure 3. The contacts 87 and solenoid-induc-   7. An
electric switch as claimed in claim tance coils 86 are preferably disposed
in a  1 substantially as herein described with ref- hermetically sealed
enclosure 123 whose in-  erence to Fig. 3 or Fig. 4 of the accompany- 35
terior 126 is either evacuated or filled with  ing drawings. a gas,
dielectric liquid, etc.             8. An electric circuit for controlling
the 95 While such switches have been described  discharge of an energy
storage capacitor, in- in the context of electronic photoflash, they
cluding an electric switch as claimed in any are also expected to be useful
in other ap- of the preceding claims connected in series 40 plications,
particularly in other circuits for with the capacitor to open the discharge
cir- controlling the discharge of an energy stor- cuit in response to
current flow therein ex- 100 age capacitor.
ceeding a predetermined value. Reference is directed to our copending
application No. 39704/71 Serial No. 45 1,374,245.
Agents for the Applicant, WHAT WE CLAIM IS: -
STANLEY, POPPLEWELL, 1. An electric switch comprising a pair
FRANCIS & ROSS, of electrically conductive contacts, and at 50 least one
coil of a mechanically resilient,      Chartered Patent Agents,
electrically conductive material connected to and supporting one of said
contacts and         20/21 Tooks Court, formed as a compression spring
normally              Cursitor Street, urging said one of said contacts
against the      London EC4A 1LB. Printed for Her Majesty's Stationery
Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1974. Published at
the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained.    
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3 of the discharge current from capacitor 1 is  other one of said contacts,
said coil and said 55 equal to the current required for maintain-  contacts
being arranged to conduct a cur- ing tube 3 conductive. As soon as the
switch  rent, and said coil being formed to act as a 85 of parallel circuit
81 closes to place a  solenoid magnetically attracting said one 5 short
circuit across tube 3, the discharge  contact with a force dependent on the
cur- _         current from capacitor 1 increases, as indi- rent flowing
therethrough and to produce a 60 cated by the steep portion of curve B of
mechanical spring force of a value such that Figure 2, to a value which
provokes suffi- it is overcome by the electromagnetic attrac- cient
electrodynamic forces in coils 86 to  tion force produced by a current
whose 10 separate contacts 87 from one another, thus  amplitude exceeds a
predetermined value, interrupting the discharge of capacitor 1. whereupon
said one contact is drawn away 70 Capacitor 88 serves to absorb the are
from said other contact. which would normally appear between con-    2. A
switch as claimed in claim 1 in- tacts 87 upon their opening and to then
cluding two such coils each connected to 15 prolong the passage of current
through the  and supporting a respective one of said con- series circuit,
the total result being a rapid  tacts and each arranged to subject its re-
75 opening of contacts 87 and a sufficiently  spective contact to an
electromagnetic at- long delay prior to their reclosing.     traction
force. Each coil 86 acts as a solenoid and its   3. A  switch as claimed in
claim  2 20 connected contact 87 acts as a movable  wherein said contacts
and said coils are relay contact in that the current through coil disposed
on a common axis of the coils.  80 86 produces an axial magnetic field
which    4. A switch as claimed in any of claims attracts contact 87, the
contact being of a  1-3 wherein said contacts and the coil or magnetic
material.                       coils are in a hermetically sealed
enclosure. 25   The nature of circuit 82' is such as to    5. A  switch as
claimed in claim  4 render unnecessary the provision of a con- wherein the
interior of the enclosure is 85 trol connection between that circuit and
evacuated or is filled with a gas or a di- circuit 84.
electric liquid. Turning now to Figure 4, there is shown    6. An electric
switch as claimed in any 30 the physical structure of one form of the  of
claims 1-5 including a capacitor con- switch 82' illustrated in circuit
form in Fig- nected between said contacts.     90 ure 3. The contacts 87
and solenoid-induc-    7. An electric switch as claimed in claim tance
coils 86 are preferably disposed in a  1 substantially as herein described
with ref- hermetically sealed enclosure 123 whose in-  erence to Fig. 3 or
Fig. 4 of the accompany- 35 terior 126 is either evacuated or filled with
ing drawings. a gas, dielectric liquid, etc.             8. An electric
circuit for controlling the 95 While such switches have been described
discharge of an energy storage capacitor, in- in the context of electronic
photoflash, they  cluding an electric switch as claimed in any are also
expected to be useful in other ap-  of the preceding claims connected in
series 40 plications, particularly in other circuits for with the capacitor
to open the discharge cir- controlling the discharge of an energy stor-
cuit in response to current flow therein ex- 100 age capacitor.
ceeding a predetermined value. Reference is directed to our copending
application No. 39704/71 Serial No. 45 1,374,245.
Agents for the Applicant, WHAT WE CLAIM IS:-
STANLEY, POPPLEWELL, 1. An electric switch comprising a pair
FRANCIS & ROSS, of electrically conductive contacts, and at 50 least one
coil of a mechanically resilient,      Chartered Patent Agents,
electrically conductive material connected to and supporting one of said
contacts and          20/21 Tooks Court, formed as a compression spring
normally               Cursitor Street, urging said one of said contacts
against the       London EC4A  1LB. Printed for Her Majesty's Stationery
Office by The Tweeddale Press Ltd., Berwick-upon-Tweed, 1974. Published at
the Patent Office, 25 Southampton Buildings, London, WC2A 1AY, from which
copies may be obtained.    


