
1,112,522 named from the junction 83 to the junction  wave applied
thereacross reduces to near 79. This path 88 also includes a second  zero,
at which time the conducting rectifier PNP transistor 112 whose emitter is
con- again becomes nonconducting.  Therefore, nected to the junction 83 and
whose collector  nearly  a complete pulse cycle of current is connected to
a point between the resistors  flows through the load resistor 64 during
the 70 104 and 108. The base of this transistor  conductivity of the
conductive one of the 112 is connected through a. resistor 114 to  two
rectifiers 57 or 59. This voltage builds the junction 83 and is directly.
connected to  up across the indicator 66 and causes it to the collector of
a second NPN transistor 116.  light up to indicate a substantial flow of 10
The base-to-emitter path of this transistor current through  the load  64.
At the 75 116 is connected across the resistor 108.   occurrence of the
next succeeding half cycle In the operation of the circuit of Figure  of
the applied a.c. wave, if the path 86 2, 'the rectified voltage pulses
appearing  again breaks down first, the other of the between junctions 83
and 79 are applied  controlled rectifiers conducts for nearly a 15   across
the capacitor 84 and the two paths  pulse cycle, the first rectifier being
poled so 80 86 and 88 in parallel. The current flowing  that it is not
conductive for the other half 



in the tandem resistors 90, 92 and 94 of the  cycle of a.c. wave applied
thereto. Which path 86 and in the combination of resistors  ever controlled
rectifier becomes conductive 104, 106, 108 and 110 of the path 88 also  so
reduces the voltage drop across the two 20 flows through the load resistor
64 and one  paths 86 and 88 that the nonconductive path 85. of the current
limiting resistors 80 or 82. 88 cannot become conductive for the re-
However, this current may be so small that mainder of the half cycle of
a.c. supply volt- it causes no substantial heating of the load  age.
resistor 64, no indication by the indicator    Let it be assumed that the
adjustment of 25 66, and  no substantial voltage  drop  in  the resistor 90
and the temperature of the 90 either resistor 80 or 82.  At least, the
temperature  responsive resistor 106  are current in load resistor 64 is
insufficient to  such that the path 88 becomes conductive raise the ambient
condition at temperature  before the path 86 as the voltage of the
responsive resistor 106 beyond a certain  applied pulse increases.
Current flowing 30 critical value.                          through one of
the current limiting resistors 95 These paths 86 and 88 break down, that
80 or 82 (depending on which of the diodes is, become conductive, at a low
value of  78 or 76 is conductive) increases to the point voltage applied
thereacross depending on  where the voltage available between the 



the sizes of the resistors therein, as explained  terminals 83 and 79 is
too small to make the 35 in connection with the operation of paths  path 86
conductive during the remainder of 100 26 and 28 of Figure 1. Thus, at a
particular  the same pulse. No voltage is then applied adjustment of the
resistor 90 and at a par-  to the primary winding 96 of the pulse trans-
ticular temperature of the resistor 106, as  former 72 and neither one of
the controlled the voltage of the applied pulse appearing  rectifiers 57
and 59 are rendered conductive 40 between the junctions 83 and 79 rises,
the  during any pulse cycle during which the path 105 first path 86 breaks
down first. At this time, 88 becomes conductive rather than the path the
voltage drop across the two transistors  86. 98 and 102 in series is very
low and the    WHAT WE CLAIM IS:- pulse applied across the path 86, as well
as    1. A switching device responsive to an 45 the charge stored in the
capacitor 84, goes  ambient condition to be controlled compris- 110 through
the primary winding 96 of the pulse  ing  a  normally  nonconductive
current transformer 72, thereby causing pulses to  carrying element having
a control electrode be applied between the control electrodes of  for
Controlling the conductivity of said the controlled rectifiers 57 and 59
and their  element, a current responsive element con- 50 respective
cathodes that are sufficiently great  nected to receive current from said
current 115 



reliably to cause them both to become con-  carrying  element to affect
said  ambient ductive. The charge stored on the capacitor  condition, first
and second current paths 84 is sufficient to ensure reliable conduction
connected in parallel, an ambient condition of the two controlled
rectifiers 57 and 59. responsive element responsive to the ambient 55
However, at the instant that the path 86  condition to be controlled, means
including 120 becomes conductive, the voltage across the  said ambient
condition responsive element anode and cathode of one of the controlled  in
said first path to render said first path rectifiers 57 and 59 is negative
on the anode  conductive to the exclusion of the second thereof, whereby
this rectifier cannot con-  path in one ambient condition and to render 60
duct current. The voltage across the other  said second path conductive to
the exclusion 125 of the controlled rectifiers, at that instant,  of the
said first path in another ambient is positive on its anode. The latter
rectifier  condition, said control electrode being con- begins to conduct
at a very low voltage of  nected to be responsive to conduction in the wave
applied thereacross (about six  one of said paths to render said  current
65 volts) and continues to conduct  until the  carrying. element
conductive, and means for 130   



1,112,522                                         5 applying pulsed
potential across said first  connected to one rectifier input terminal and
and second paths, and to said  current  a cathode of said one current
carrying carrying element,                   element and an anode of said
other being 2.  A   condition  responsive  switching  connected  to  the
other rectifier  input 30 5 device according to claim 1, characterized by
terminal, a current limiting resistor, means said ambient condition
responsive element  responsive to said first path becoming con- varying the
voltage at which said first path  ductive before said second path to apply
a becomes conductive.                       current pulse to both of said
current carrying 3. A   condition  responsive  switching  elements to
render them both conductive, 35 10 device according to claim  1,
characterized  whereby the voltage across the input ter- by said means for
applying pulsed potential  minals of said rectifier is reduced to the point
comprising an alternating voltage source and  where said second path cannot
become con- a full wave rectifier.                    ductive, the
increased voltage drop in said .:             4. A   condition  responsive
switching  limiting resistor in the event of said second 40' device
according to claim 1, characterized by  path becoming conductive prior to
said first 



said means for applying pulsed potential  path  preventing  said  first
path  from comprising a pair of terminals adapted to  becoming conductive.
be connected to a source of alternating    5. A switching device responsive
to an current, a rectifier having input and output  ambient condition to be
controlled  sub- 45- 20 terminals, said source terminals being con-
stantially as described with reference to and nected to the input terminals
of said rectifier,. as illustrated in the accompanying drawing. a second
current carrying element, the pair          For the Applicants. of current
carrying elements each having an    MATTHEWS, HADDAN & CO. anode, a cathode
and a control electrode, an     Chartered Patent Agents. 25 anode of one of
said  current carrying              31/32 Bedford Street, elements and a
cathode of the other being          Strand, London, W.C.2. Printed for Her
Majesty's Stationery Office by The Tweeddale Press Ltd., Berwick-upon-Tweed
1968 Published at the Patent Office 25 Southampton Buildings, London W.C.2,
from which copies may be obtained.    


