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This invention relates to an improved type
of regulator system for controlling the char-

~ acteristics of a dynamo-electric device and
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more particularly to means for preventing

‘the failure of operation of such a device upon

any failure of operation of a portion of the
regulator system. '

In many cases, it is desirable to operate a
motor at constant speed with close precision.
As an example of a motor which must be op-

erated at constant speed may be cited the
motor for operating the carrier current gen-

erator in a volce frequency carrier current
system. The speed of the motor in the above
mentioned system must be held at a constant
speed with precision in order to maintain the
frequency of the generated current constant.
One of the regulator systems utilized for con-
trolling the speed of a motor generator de-
vice 1In systems of the above mentioned type

~employs thermionic vacuum tube circuits for
~ controlling the field excitation of a motor to
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maintain the speed thereof constant. If any
of the vacuum tubes in such a motor speed
control system should fail, or if the plate or
filament battery supply for such tubes should
fail, the regulating field current for the mo-
tor would fail and the speed of the motor
generator would begin to vary. In instances

where the motor generator was utilized to

supply the carrier current for a voice fre-
quency carrier system, it is possible that as
many as twenty 12-channel voice frequency
systems might be put out of service for an

appreciable period of time by the failure of

a single vacuum tube or battery tap. Ac-

‘cordingly, it is one of the primary objects of

this invention to provide arrangements
whereby the speed of the motor will remain
substantially constant and operative failure

- thereof will be prevented under conditions
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where apparatus, such as the vacuum tubes,
in the control circuit may fail.

In the arrangements of this invention, re-
lay means are provided in the regulator sys-
tem in the circuit which leads to the regulat-
ing field winding of the motor. This relay
will normally be held operative by the cur-
rent supplied from the regulator system to
the regulating field winding and will hold

open a short circuit about a resistance in the
circuit of the shunt field winding of the mo-
tor. If the speed regulator circuit should
fall to operate or function properly, this
relay will release and short-circuit enough
of the shunt field resistance to increase the
magnetic etiect of the shunt field to be ap-
proximately equal to the added effects of the
shunt field and regulating field when the
speed regulator circuit was operating proper-
ly. The net effect will be that the motor
generator will continue to run at approxi-
mately the same speed as before the failure
of the speed regulator system occurred.
Other objects and features of the invention
will appear more fully from the detailed de-
scription thereof hereinafter given.

~ The 1nvention may be more fully under-
stood from the following description to-
gether with the accompanying drawing in the
higure of which is shown a circuit diagram
embodying a preferred form of the inven-
tion.

In the drawing is shown a motor generator
system 1. ‘The motor generator comprises a
motor 2 having a regulating field winding 3
and a shunt field winding 4. The motor
drives an alternating current generator 5 of
the inductor type. This generator includes
a generating field winding 6 and an armature
winding 7. |
provided for supplying current to the various
windings of the motor generator device.

The armature winding 7 is connected to
the winding of a transformer 11. Transform-
er 11 1s connected to an amplifying tube 12.
The output circuit of the amplifier 12 is con-
nected to a Wheatstone bridge arrangement
13 having one «rm iiereof i the form of a
tuned circuit. The anti-resonant arm of the

“bridge circuit is tuned to the frequency de-

The batteries 8, 9 and 10 are
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veloped by the generator when the motor is

operated at normal speed. A phase detector
device 14 is provided and has an alternating

current potential impressed on the grid there-

of from the bridge circuit and an alternating
potential 1mpressed upon the plate thereof
from the amplifier 12. The phase relation
of the potentials impressed on the grid of
the phase detector tube 14 varies with re-
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spect to the potentials impressed on the plate
of such tube according to the frequency of
the current produced by the generator 5. 'The
- phase detector tube 14 1s coupled to the regu-
8 Jating tubes 15 and 16 which 1n turn are con-
nected to a circuit including the regulating
field winding 3 of the motor. -
If the motor 2 tends to increase in speed,
the generator 5 is operated to raise the fre-
10 quency of the generated current. The fre-
quency bridge circuit 13 varies the phase re-

lation of the potential impressed upon the

orid of the phase detector 14 with respect to-

the potential impressed upon the plate of
15 such tube to lower the output from the phase
detector tube 14. This lowers the potential
drop across the coupling resistance 17 to
increase the output from the regulator am-
plifier tubes 15 and 16. The increased out-
20 put from the regulator tubes increases the
current flow through the regulating field
winding 3 to oppose the tendency of the mo-
tor to increase in speed. If the speed of the
motor tends to decrease, a reverse action will

25 take place in the vacuum tube circuits to de- -

crease the current flow through the regulat-
ing field winding and hence allow the motor

to increase in speed.
The above arrangements for controlling or
30 regulating the speed of a motor generator de-
vice are well known and no further descrip-
tion thereof will be given. It is pointed out
that in such arrangements, if any of the
vacuum tubes such as 12, 14, 15 or 16 should
35 fail or if their plate or filament battery sup-
ply should fail, the current through the regu-
lating field winding 3 would be reduced to
zero and the motor generator would gain in
speed so as to be commercially inoperative,
- 40 particularly in instances where it is utilized
in a voice frequency carrier current system.
Accordingly, the arrangements of this in-

vention provide in the output circuit 18 of
the regulator tubes 15 and 16 a relay 19. This
relay is held operated while the speed regu-
lating circuit is functioning and holds open
a normally closed short circuit about a por-
tion of a resistance 20 connected in series

with the shunt field winding 4 of the motor.
50 If for any reason the regulating circuit 1n-
cluding the vacuum tubes should fail, relay
19 will release. ‘This will short-circuit
enough of the resistance 20 connected to the
shunt field winding 4 to so increase the cur-
rent through the shunt field winding as to
cause the magnetic effect of the shunt field
to be approximately equal to the added effects
of the shunt field and regulating field wind-
ings when the speed regulating circuit was
operating properly. The net effect will then
be that the motor generator will continue to
run at approximately the same speed as be-
fore the failure of the speed regulator cir-
5 cuit occurred. Obviously, the speed will vary
0 slightly with variations of load and motor
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‘having a regu
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supply voltage but will generally remain con-
stant enough to supply carrier current to the
voice frequency systems long enough for the
regulating circuit to be restored or for an
attendant to switch to another motor gen-
erator. An alarm circuit 21 is also operated
by the release of relay 19 to give notification
that the speed regulating circuit has failed.

While the invention has been disclosed as,
embodied in certain specific arrangements
which are deemed desirable, it is understood
that it is capable of embodiment in many and
other widely varied forms without depart-
ing from the spirit of the invention as de-
fined by the appended claims.

What is claimed 1s:

1. In a speed regulator system, a motor
having a regulating field winding and a

shunt field winding, a regulator circuit for

controlling the excitation of said regulatin
field winding to maintain the motor speeg
constant, and means responsive to a failure
of said speed regulator circuit for causing
the magnetic effect of said shunt field wind-
ing to be approximately equal to the added
effects of the shunt field and regulating field
windings when said regulator circuit was In
operation. |

2. In a speed regulator system, a motor
having a regulating fleld winding and a
shunt field winding, a generator operated
by said motor, a resistance in circuit with
said shunt field winding, a regulator circuit
including a plurality of vacuum tubes con-
nected to said generator and to said regulat-
ing field winding of said motor whereby the
speed of said motor may be maintained con-
stant, and means included in said regulator
circuit and responsive to a failure thereof for
decreasing the resistance in circuit with said
shunt field winding, said decrease In resist-
ance being such that the flux of said shunt
field winding is increased by substantially
the same amount that the flux of said regu-
lating field winding is decreased by reason
of the failure of said regulator circuit.

3. In a frequency regulating system, a
motor having a regulating field winding and
a shunt field winding, a generator operated
by said motor, a regulator circuit controlled
by the frequency of the generator current for
controlling the excitation of said regulating
field winding to maintain the motor speed
constant, and means included in said regu-
lator circuit and responsive to a failure there-
of for maintaining the speed of said motor
substantially the same as before the failure
of said regulator circuit. |

4. In a speed regulator system, a motor
lating field winding and a
shunt field winding, a regulator circuit In-
cluding a frequency bridge and a phase de-
tector for controlling the excitation of said
regulating field winding to maintain the
speed of the motor constant, and means re-
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sponsive to the failure of said regulator cir-
cuit for maintaining the speed of said motor

substantially the same as before the failure
- of said regulator circuit. |

5 In testimony whereof, I have signed my
name to this specification this 24th day of

June, 1929.
WILTON T. REA.
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