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“This invention relates to limiting devices and

is a division of my application filed March 18,
1939, Serial No. 262,664, |
It is an object of the invention to provide an

improved limiter for both the positive and the.

negative halves of an alternating wave.

Another object is to provide g limiter that

symmetrically limits the positive and negative
halves of an alternating wave. - |
Another object is to provide a push-pull limiter

using negative bias cut-off on both halves of the

wave,

- Another object is to provide a full wave rectifier

in combination with a bias cut-off limiter to
eliminate all limiting that would be caused by
flow of grid current, | -

Other objects will appear in the ftjllowing- de-

scription with reference to the drawing in which:
Fig. 1 is a circuit diagram of the improved
Iimiter. | : |
Fig. 2 is a series of graphs illustrating the
-action of the limiter and the associated rectifier.

In prior art constructions it is usual to rely

on the blocking of a tube by a negative grid bias
for limiting the negative half wave and on elec-
tron saturation or grid energy consumption for
limiting the positive half wave. The negative
and positive parts of the wave passed through
such prior art limiters are dissimilar and give
rise to harmonics which in many cases are ob-
Jectionable. I overcome this by the limiter in
Pig 1.

In Fig, 1 the current to be limited is fed into
transformer | having two secondary coils 2, 3
connected to the anodes 4 and 5 of the double
rectifier 6, which, of course, can be two separate
rectifiers, if desired. The two coils 2, 3 are con-
nected together by resistances T and 8. 'The con-
ductor joining these two resistances is grounded
at 9. The ungrounded ends of resistances 7, 8
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passes.into any desired device, indicated generally:
- The operation: of my invention is as follows:
- Let it be supposed that. the upper end.of coil' 2

~ as shown in the drawing is for the instant made

positive by: the incoming signal or other ‘alter-
nating wave. This means that the lower end of
coll 3 is negative. It also means that the lower
end of coil 2 is negative in respect to the upper
end- and- that the upper end of coil 3 is: positive
in'respect to. the lower end of thatcoil, L

s

- - With the assumption: made; current. will flow

from- the upper end of coil 2 to plate 4 of the
rectifier to-the cathode, ground 22, ground 9 and:

- resistance 7 to the grid 10. It will first be as-

sumed that the adjustable tap 18 is connected to
the ground wire 21 with the resistance I8: all out.
_ This will make grid 10 negative by the amount

of the drop in load resistance 1. The shape of

&
(o |

are connected to grids 10, i1 of vacuum tubes 12,

I3, respectively, in push-pull. The anodes {4 and
[5 of these tubes are also connected in push-pull
by transformer primaries 18, 17. |

The cathodes of the double rectifier 6 are con~
nected by adjustable contact 18 to resistance 18,
one terminal 28 of which is connected to positive

potential and the other terminal 2! of which is .

grounded at 22. The cathodes of vacuum tubes
12, 13 are connected by adjustable contact 23
with resistance 24, one terminal 25 being con-
nected to ground and the other terminal 28 being
connected to a positive source of potential.
The ouiput of transformer primaries i6, 1T

- the wave passing through rectifier 6 is indicated

for the purposes of illustration by 28 of graph' I’
in Fig. 2. No current from the lower coil 3 ean
pass through the rectifier 6 because the negative
end is eonnected to-the anode 5. ‘TFherefore no

3 signal’ potential will ‘be applied: to- grid I of

tube 13.  For the half wave of the signal under
discussion the plate current Ip of tube 13 will be-
a steady current, as indicated at 29 of graph II in
Fig. 2. During this same half cycle the cur-
rent Ip through the plate circuit of tube 12 is de-
creased by the negative potential applied to it

- by resistance 1, and therefore the graph of plate

current in this tube is given by 30 of graph III.
It will be seen that the current in this graph
reaches the cut-off point at 31 and current flow
through the tube ceases at this point. The dotted
line 32 indicates the wave shape if there had been
no cut-off of the current by the negative grid
potential. - o

‘When the negative potential on grid 0 de-

creases to the point corresponding to point 33 of '

the plate current curve, current starts to fow in
the plate circuit of tube 12 and increases until
it reaches its maximum value at 34, at which
point the other half wave of the signal reverses
the polarity in coils 2 and 3. For this half cycle
the current through the rectifier 6 will be shown

at 35, which, of course, is the same shape as the .

other half wave 28. No signal potentia] is ap-
plied to the grid of tube 12 at this time because
of the reversal of polarity and its plate current
will be given by the straight portion between
points 34 and 36. At this time .a negative po-

tential is applied to the grid of tube 13 and from

the beginning of the half cycle indicated at point
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31 the negative potential increases and the plate
current decreases until the cut-off point 38 is
reached (graph II).

No current will then flow in the plate circuit
of tube 13 until the negative potential on grid

11 decreases to the cut-off point indicated by 39.

As the negative potential on grid 13 continues to
decrease until the half cycle is ended, the plate
current in this tube will increase till it reaches
point 43. For the next half cycle the plate cur-

rent through tube 13 will be given by the straight -

line between points 40 and 4f.

Since the tubes 12 and 13 are arranged in
it is obvious thab gra.phs'

push-pull fashion,
1T and III will produce a combined output indi-
cated by egraph IV of Fig, 2. This curve also in-

15

dicates in general the induced electromotive

force in output coil 21.
In the beginning it was assumed that slider
{8 was at ground potential.

cathodes of rectifier 6, no current can flow
through the rectifiers until the signal voltage
regaches a threshold value in excess of this coun-
ter voltage.
is then indicated generally by graph V of Fig. 2,
- where at the beginning and ending of each half
wave no current flows, as indicated at 41’. This
will be the shape of the rectified wave of nega-
tive potential applied alternately to tubes 12 and
I3 instead of the shape given in graph I. It will
be seen that the shape of the current flow or
E. M. F., as the case may be, will be indicated
in graph VI, which iIs similar to graph IV ex-

cept that there are appreciably lengths of time:

when current does not flow in the output circuit,
as indicated at §2. The cut-off value in the rec-
tifier 6 and the push-pull limiter tubes 12, 13
can be varied singly or jointly within any desired
limits by adjustment of the resmtance taps 18
and 23.

It will be seen tha.t in my nnproved llmlter

the signal or other alternating current entering
at input 2, 3 will pass into the output 2T as an

alternating current with the tops of the waves

cut off symmetrmally, thus producmg symmet—-

ric a,l limiting.

If we assume that
it is adjusted to place a positive voltage on the

The shape of the rectified current
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The limiter of my invention may be associated
with any type of input or output, as the inven-
tion is not limited to any particular use. -

Havmg described my invention, what I claim
is:

1. In a voltage limiter, a transformer ha,ving
two secondary coils, a resistance connecting said
coils, a rectifier connected across one of said

- secondary coils and part of said resistance, a

rectifier connected across the other of said sec-

-ondary coils and another part of said resistance,
an amplifying tube having its control electrode
and cathode connected respectively to negative

and positive potential points in the first-men-
tioned part of said resistance, an amplifying
tube having its control electrode and cathode

connected respectively to negative and positive
- potential points in the other part of said re-

sistance, a source of negative bias between the
cathodes and grids of said amplifier tubes suffi-
cient to bring the tubes to cut off at the prede-
termined limiting point, and means for connect-’
ing the anodes of said tubes in opposition.

2. In a voltage limiter, a transformer having
two secondary coils, a resistance connecting said
coils, a rectifier connected across one of said sec-
ondary coils and part of said resistance, a recti-
fier connected across the other of said secondary
coils and another part of said resistance, an
amplifying tube having its control electrode and
cathode connected respectively to negative and
positive potential points in the first mentioned
part of said resistance, an amplifying tube hav-
ing its control electrode and cathode connected
respectively to negative and positive potential
points in the other part of said resistance, a
source of negative bias between the cathodes and
erids of said amplifier tubes sufficient to bring
the tubes to cut off at the predetermined 11m1tmmr
point, a threshold for said rectifiers comprising-
a source of counterelectromotive force in series

therewith and means for connecting the anodes

of said tubes in opposition.
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