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occurring reversed polarity pulses  fier 59 may become defective and
continually     appearing at the primary winding 42.       break down.
Also, some other failure in the       One such instantaneous voltage
impulse is  circuit may tend to produce a high voltage     represented in
FIGURE 2(e) by the dotted  at the collector electrode of the transistor 5
waveform 78. The peak amplitude of such an  39 and resultant high current
flow for time  70     impulse may be in the order of 720 volts  periods
substantially longer than the several     for example. A corresponding
diode 53 cur-  microseconds taken by the instantaneous volt-     rent flow
indicated in FIGURE 2(j) by the  age breakdown. For example, the secondary
waveform  79 would normally be developed  winding 57 of transformer 43 may
be in- 10  by such instantaneous high voltage impulse.  advertently shorted
during servicing. To pro- 75     Waveform 79 might have a peak amplitude of
tect the output transistor from  such condi-_     between 5-10 amperes
which may last from  tions, the fuse 44 is provided. Also the fuse     2-3
microseconds as compared to the nor-  44 is arranged so that any current
tending     mal one microsecond, one ampere, diode cur-  to flow through
transistor 39 due to the energy 15  rent flow. The transistor 39 is
protected from   stored in capacitor 65 under breakdown con- 80     this
heavy current by the action of the varis-  ditions will also flow through
the fuse thus     tor 56 connected in parallel with capacitor  providing
maximum protection.     54. The energy due to the heavy current is
Instead of the varistor 56 other voltage     bypassed into the load circuit
made up of  sensitive elements having substantially equi- 20  capacitor 54
and  varistor 56 in parallel.  valent characteristics may be used. For ex-
85     Most of the energy of short energy surges iF  ample, a zener diode
or an activated neon bulb     absorbed by the capacitor 54. A longer energy
may be substituted' for the varistor 56. Also,     surge produces a higher
voltage across the  a varistor may be used in place of the diode
varistor 56, decreasing its resistance so that  53, due to the pulsed
operation of the circuit 25  more of the longer energy rise is absorbed by
which used only one side of the varistor char- 90     the varistor 56. The
longer energy rise is also  acteristic which is equivalent to a diode. Such
reflected by increasing DC current which will arrangement will also provide
effective pro-     eventually bum  out the fuse 44' further to  tection for
the output transistor 39. Both the     protect the transistor 39.
varistor and the zener diode are effectively 30    The VDR or varistor 56
arranged in parallel  automatically "resettable", so that they are  95
with the capacitor 54 prevents such instan-  ready to protect the
transistor against the     taneous high voltage impulses from   being  next
randomly occurring pulse as soon as the     applied to the transistor and
reduces such im-  first one: has ended.     pulse to the dotted waveform 81
shown in   'The transistors for the driver and output 35  FIGURE 2(e).
'Accordingly, for the regu-  stages have been illustrated as PNP tran- 100
larly occurring voltage impulses 76 which  sistors. However it should be
apparent that     cause diode 53 to conduct, the resistance of  NPN
transistors  may be used by  proper     varistor 56 is quite high and has
little effect  arrangement of the polarity of the biasing     on the normal
operation of the detection func-  potentials. 40  tion of diode 53 and
capacitor 54. However,    WHAT WE CLAIM  IS:-                          105
when a randomly occurring high voltage im-    1. A transistorized electron
beam deflection     pulse 78 appears, the increased voltage applied
circuit comprising a transistor with input and     across the varistor 56
substantially reduces  output circuits, connections for applying oper-
its resistance causing most of the current  ating potentials to the
transistor for maintain- 45  available at the collector electrode of the
tran-  ing the transistor periodically in conductive 110     sistor 39 to
flow therethrough and prevents  condition; means coupled to the input
circuit     any of this energy from adversely affecting  for periodically
rendering said transistor non-     the transistor 39 or the voltage
produced at  conductive - a load circuit connected to the     the junction
64.                              output circuit and responsive to the
conductive 50    Thus, the output transistor 39 is protected  and
non-conductive conditions of the transistor 115     against the randomly
occurring high voltage  to produce operating voltage impulses related
impulses which may be two to three times as  to the conductive and
non-conductive periods     high as the regularly occurring high voltage  of
the transistor; detecting means connected     impulses applied across the
transistor.    to the output circuit for producing a sub- 55    The high
voltage rectifier 59 is often able  stantially stabilized voltage from said
operat- 120     to withstand the instantaneous voltage break-  ing voltage
impulses; and a voltage sensitive     downs and recover its normal
operation. The  protective circuit means connected in circuit     resistor
58 in series with rectifier 59 prevents  with said detecting means and
operative in     a complete short circuit of the high voltage  response to
voltage impulses of substantially 60  winding 57 in the event of rectifier
59 break-  larger amplitude than said operating voltage 125     down.
However, without the varistor 56, the  impulses for preventing said larger
amplitude     output transistor 39 may be very quickly des-  voltage
impulses from adversely affecting the     troyed even though the high
voltage rectifier  transistor or. said detecting means.     59 recovers its
normal operation.               2. A transistorized electron beam  deflec-
65    It is possible that the high voltage recti-  tion circuit according
to Claim  1, wherein 1Q
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detecting means includes a capacitor and    8. A transistorized electron
beam deflection          a unidirectional conductive device in series.
circuit according to Claim  5 or Claim  6,          and wherein said
protective circuit means has  wherein the protective circuit means is con-
a non-linear resistance characteristic and is  nected in parallel with part
of the detecting  60   5 connected in parallel with said capacitor    means
and comprises a resistor having a non-            3. A transistorized
electron beam deflection  linear resistive characteristic connected to the
circuit according to Claim 1, wherein said de-  collector electrode of said
first mentioned         tecting means includes a capacitor and a uni-
transistor for preventing said larger ampli-         directional conductive
device connected to the  tude voltage impulses from adversely affecting  65
10  output circuit for producing said substantially  the operation of said
first mentioned transistor.          stabilized voltage, and wherein said
protective    9. A transistorized electron beam deflection          circuit
means has a high resistance at the peak  circuit according to Claim  6 or
Claim  7 or          amplitude of said operating voltage impulses  Claim
8, wherein the resistors connected res-          and a substantially lower
resistance at the  pectively to the output circuits of the tran-  70     15
peak amplitude of said larger amplitude volt-  sistors are each voltage
dependent resistors         age impulses.
whose resistance decreases as the voltage there-            4. A
transistorized electron beam deflection  across increases, and wherein the
resistor con-         circuit according to Claim  1 or Claim  2 or  nected
in circuit with the base electrode of         Claim 3, wherein a non-linear
resistive device  said first mentioned transistor is a current  75 20  is
connected in circuit with the input circuit  dependent resistor whose
resistance decreases          and has a resistance which increases with in-
with increasing current flowing therethrough.          creasing values  of
current  flowing there-    10. A transistorized electron beam deflection
through.                                       circuit according to Claim
1, when provided     5. A transistorized electron beam deflection  in a
television receiver having a driver stage  80     25  circuit according to
any preceding Claim when  including a further transistor, and an output
provided in a television receiver including  stage including said first
mentioned transistor;         a driver stage having a further transistor,
and  wherein the base electrode of said first men-         a generator
circuit coupled to an input circuit  tioned transistor is connected in
circuit with         of said further transistor for alternately render-  an
output circuit of said further transistor; a  85     30  ing said further
transistor conductive and non-  generator circuit is connected to the input
conductive; and wherein said load circuit is  circuit of said further
transistor for alter-         indorporated in an inductive output stage
hav-  nately rendering said further transistor con-         ing therein the
first mentioned transistor, an  ductive and non-conductive for providing at
output circuit of said further transistor. is con-  the output circuit
thereof base driving cur-  90     35  nected to the first mentioned
transistor for  rents for said first mentioned transistor; and
rendering said first mentioned transistor con-  means are connected to the
output circuit of         ductive and non-conductive in response to the
said further transistor for shaping said base         conductive and
non-conductive conditions of  driving currents to produce fast base
discharge         said further transistor whereby said inductive  of said
first mentioned transistor and break-  95    40  output stage develops said
operating voltage  down base currents for said first mentioned
impulses at a rate related to the conductive  transistor.         and
non-conductive periods of said first men-     1 1. A transistorized
electron beam deflection         tioned transistor, and wherein said
detecting  circuit according to Claim  10, wherein said         means is
connected in circuit with the output  shaping means includes a voltage
dependent 100 45  circuit of said first mentioned transistor.    resistor
connected in the output circuit of said            6. A transistorized beam
deflection circuit  further transistor and a current dependent
according to Claim 5, wherein a resistor hav-  resistor connected in
circuit with said base ing a resistance characteristic is  electrode of
said first mentioned transistor.    connected to the output circuit of said
further    50  transistor.           7. A transistorized electron beam
deflection         circuit according to Claim  5 or Claim  6,
A. M. &  WM. CLARK, wherein a second resistor having a nonlinear
Chartered Patent Agents,         resistance characteristic is connected in
circuit           5, Stone Buildings,     55  with the base electrode of
said first mentioned                Lincoal's Inn,         transistor.
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