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My invention relates to what is commonly
termed a dual drive arrangement, that is, a
prime mover, for example, a steam turbine,

and an electric motor both connected to a

load, the prime mover being arranged to
carry- the load upon failure of the motor
power supply. '

With apparatus of the character just re-
ferred to, where the electric motor 1s ordi-
narily depended upon to carry the load,
speed responsive means is utilized to pre-
vent the admission of meotive fluid to the
prime mover; and, when failure of power to
the motor occurs, the speed of the installa-
tion drops until such a time as the speed-re-
sponsive means may open the admission
valve for the prime mover, whereupon the
prime mover operates through a governing
speed range from no load to full load, this
speed range being lower than that of the
motor. Where the speed of the load is criti-
cal and variation should be kept at a mini-

mum, as, for example, with removal pumps

of jet condensers, experience shows that it is
desirable to provide means whereby the
prime mover governing speed range may be
raised upon failure of the motor supply.

Accordingly, therefore, it is the object of

my invention to provide dual drive mecha-
nism of the character referred to including a
governor having speed changing mechanism
together with controlling mechanism for the
speed changer mechanism, the controlling
mechanism serving, upon failure of the mo-
tor suppiy, to secure an adjustment of the
governor such that the prime mover will
carry the load at a governing speed range
close to that of the normal speed of the mo-
tor and to secure further adjustment, when
power is again supplied to the motor, so that
the governor is set to govern at a speed range
below the normal speed of the motor so that
the governor will close the admission valve
when operated by the motor.

This and other objects are effected by my
invention as will be apparent from the fol-
lowing specification and claims taken in con-
nection with the accompanying drawing
forming a part of this application, in which:

Fig. 11is an assembly view showing a por-

tion of the speed changer apparatus in sec-
tion;

Fig. 2 is a diagrammatic view of electrical
connections employed for controlling the
speed changer; and, '

Fig. 3 is an enlarged sectional view of the
governor. :

Referring now to the drawing more in de-
tail, I show an electric motor 10 and a prime
mover, for example, a steam turbine 11, both
connected to a shaft 12 which carries a power
load. For example, the load may be the
centrifugal pump 14 of a jet condenser 15,

With a jet condenser, the removal pump
must take away the condensate as well as the
condensing water otherwise the water will
rise in the condenser to such a point as to
operate the vacuum breaker. A constant
rate of removal of water from the condenser
should be maintained so as to permit a con-
stant rate of water supply to the condenser
and the maintaining of a constant submer-
gence level above the pump shaft. This is
accomplished by maintaining practically

“constant speed of the pump and this latter

result is best assured by minimizing the dif-
ference in the respective speeds of the elec-
tric motor 10 and the prime mover 11.

The prime mover or turbine 11 includes a
governor, at 16, controlling an admission
valve, at 17. The governor 16 may be of
any construction’ which includes speed
changer mechanism for changing the speed
sefting of the governor, several forms of
which are well-known in the art. For the
purpose of the present disclosure, a construc-
tion of governor has been disclosed which is
substantially the same as shown in the pat-
ent of F.-Hodgkinson, 900,852 of October 13,
1508. The governor includes governor
weights 70, whichi ‘are carried on weight arms
71 and rotated by the turbine shaft. The
centrifugal force of the weights is trans-
mitted by the weight arms to a tubular mem-

ber 72, biasing the same to the right agaihst ¢

the force of a compression spring 22. The
other end of the spring 22 abuts against a
follower 21. The member 72 is' connected
to the valve 17 by a lever 78 fulcrumed at 74.

The governor operates in the well-known
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manner of a centrifugal governor to maintain
the turbine at the governing speed. Upon
increase in speed of the turbine, the weights
70 are moved outwardly by the increased
centrifugal force and move the tubular mem-
ber 72 to the right against the force of the
spring 22. The member 72 moves the ad-
mission valve in closing direction through
the lever 78 to resirict further increase in
speed. Upon decrease in speed, the cen-
trifugal force of the weights 70 decreases,
permitting the spring 22 to expand an
amotunt proportional to the decrease in cen-
trifugal force. The member 72 moves the
admission valve 17 in opening direction to
restrict further decrease in speed.

In this maner, the governor serves to main-
tain the turbine at the governing speed. In
the present case, the governing speed varies
throughout a limited range, since a small
change in speed is necessary to cause opera-
tion of the governor for moving the admis-
sion valve.

The governing speed to which the gover-
nor is set is determined ‘by the position of
the follower 21. The governor is adjusted
for increased governing speed by moving the
follower 21 to the left, providing increased
compression of the spring 22. The turbine
then operates at an increased governing speed
to provide sufficient centrifugal force to op-
pose the increased spring compression. By
moving the follower 21 to the right, decreased
spring compression for each position of the
governing mechanism is provided, and the
governor operates through a lower speed
range.

The governor is provided with a speed
changer mechanism 18 for adjusting the gov-

erning speed, or speed setting, of the gov-

ernor. The speed changer mechanism in-
cludes an electric motor 19, and operates
through suitable gearing to rotate a screw
20. The latter is screw-threaded within the
follower 21 and serves to move the follower
for providing increased or decreased spring
compression.

As already pointed out, when the load is
carried by the electric motor 10, the speed
changer 18 is so sct that the governor 16 op-
erates to close the admission valve 17; and,
if the power supplied to the motor 10 should
fail, two effects follow, namely, the speed
of the installation tends to drop permitting
the governor 16 to open the admission valve
17, and, concurrently with this, the motor
19 is rendered effective to change the setting
of the speed changer 18 to increase the gov-
erning speed range of the governor 18 so
that the governing speed from no load to
full load of the prime mover 11 is very close
to that of the electric motor 10. The con-
trol mechanism for the speed changer also
incorporates means, whereby, when the nor-
mal power supply to the electric motor 10
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is again resumed, the speed changer is auto-
matically operated to readjust the governor
16 to govern at a speed range below that of
the motor 10, whereby the governor operates
to close the admission valve 17.

Referring now to the control mechanism
more in detail, the electric motor 19 for op-
erating the speed changer is of the reversible
type, for example, it may be of the split field
type. The motor operates to secure rotaticn
of the screw shatt 20 either in one direction
or the other as already referred to to secure
movement ¢f the follower 21 either in one
direction or the other. The follower 21 is
secured to an arm 24 arranged to operate a
limit switch 25, the arm 24 having adjustable
collars 26 thereon cooperating with a tiltable
switch lever 27. Current for operating the
motor 19 comes from the leads 28 and 28q,
such current passing through the solenoid
switch 29 and the limit switch 25, the solenoid
switch having outlet leads 81, 32 and 33, of
which 82 and 33, for example, go to the limit
switeh 25 and 81 goes directly to the motor 19.
The limit switch has outlet leads 35 and 36
going to the motor 19.

The limit switch 25 not only serves the pur-
pose of disconnecting the motor 19 from its
power source when the governor has heen
adjusted to a predetermined amount but it
also serves to establish the necessary connec-
tions to secure operation of the motor 19 when
the next movement of the solenoid control
switch 29 takes place.

The switch 29 is moved in one direction due
to emergization of its solenoid winding 38
and in the other direction by any suitable
means, for example, by gravity. 'The wind-
ing 88 is arranged to be energized when
power is supplied to the motor 10; and, to this
end, I show the winding 88 provided with
leads 40 connected to an inductive winding
41 associated with one of the leads 42 of the
motor 10.

If the power of the motor 10 should fail,
the speed of the installation would tend to
drop and, at the same time, the switch 29
would operate so as to establish such a circuit
for the speed changer motor 19 that the latter
would operate to adjust the speed changer so
that the turbine would have a governing
range somewhat higher and approximating
that of the motor, operation of the speed
changer motor 19 continuing until the circuit
established by the operation of the switeh 29,
as just referred to, is broken by the limit
switch 25 responsive to movement of the speed
changer mechanism; and, not only does the
limit switch serve to break the circuit in this
manner but it also serves to establish suitable
connections so that when the switch 29 is op-
erated in the other direction incident to ener-
gization of the winding 38, the speed changer
motor 19 will be operated in the other direc-
tion to reduce the governing speed of the tur-
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bine, thereby causing the governor to close
the admission valve. The latter operation of
the speed changer motor 19 continues until
the limit switch 25 is operated whereupon the
circuit is broken and ceonnections are made
for operation of the speed changer moter 19
in the opposite direction upon movement of
the switch 29 in the opposite direction.

In Fig. 2, I show by way of example, a suit-
able arrangement of circuits and switch de-
tails which may be employed in carrying out
the operations just referred to. In this view,
I show the motor 19 including an armature
43 and split fields 44 and 45. The armature
43 has the lead 31 connected thereto. The
field 44 is connected to the lead 85 which ter-
minates in contact 47 opposite to the contact
48 of the lead 32. Similarly the field 45 is
connected to the lead 36 terminating in a
contact 50 cpposite to the contact 51 of the
lead 38.

The solenoid switch includes contacts asso-
ciated with the leads 28 and 28« and with the
leads 81, 32 and 33. The lead 31 has upper
and lower contacts 56 and 57, the lead 82 has
an upper contact 58, and the lead 33 has a
lower contact 59. The lead 28 terminates 1t
contacts 60 and 61 arranged opposite to the
contacts 56 and 59, respectively, and the lead
28a terminates in contacts 62 and 63 arranged
oppositely to the contacts 57 and 58, respec-
tively.

The limit switch 25 includes a contact ele-
ment 64 connected to the rock lever 27. 1f
the rocker 27 is tilted to the left, the lead 32
is connected to the lead 35. If the tiltable
member 27 is moved toward the right, the
contact 64 will connect the contacts 50 and
51, thereby connecting the leads 36 and 33.
Tf it is assumed that current is being supplied
to the motor 19 with the limit switch in the
position shown in Fig. 2, then such current
would pass through the leads 82 and 35 to the
field 44, the circuit being completed through
the armature 43 and the lead 31; and, the
motor 19 would then operate, this operation
resulting in adjustment of the speed changer
and turning the screw 20 to traverse the arm
24 and engage an adjustable collar 26 thereof
with the lever 27 causing the latter to swing
toward the right. In this way, the circuit
for the motor 19, just referred to, is broken.

The lever 27 is snapped over to the right
due to any suitable snap-over means, for ex-
ample, I show a spring 66 arranged to move
the member 27 to the limit of its movement in
either direction just as soon as it has passed
beyond central position. Due to this snap-
over action, the contact 64 is moved so as to
connect the field 45 in circuit when the next
operation of the solenoid switch 29 takes
place. Therefore, the limit switch not only
serves to limit the extent of operation of the
motor 19 in a given divection but it also serves
to establish connections necessary for oper-

3

ation of the motor 19 in the other direction

when such operation is permitted by the

switch 29. ' ;

In Fig. 2, the position of parts is that ex-
isting after failure of the supply of power
to the motor 10, after operation of the speed
changer motor 19 to the desired extent and
after the limit switch 25 is operated so as to
bring the contact 64 in the proper position to
cause the motor 19 to operate in the other di-
rection when the switch 29 is again energized.

With switches in the position shown in
Fig. 2, when power is again supplied to the
motor 10, the solenoid winding 38 will be
energized, thereby resulting in the core 67
being raised until the contact member 68 en-
gages the contacts 56 and 60, thereby connect-
ing the armature lead to the negative side 28
of the auxiliary supply line. The lower con-
tact member 69 connects contacts 53 and 63,
thereby connecting the positive side 28a of
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the line to the lead 35 and the field 44, The

motor 19 then operates to adjust the speed
changer for a lower governing speed, this ad-
justment continuing until interrupted by the
Iimit switch 25, the latter operating to break
the connections between the leads 85 and 82 of
the field 44 and to establish connections be-
tween the contacts 50 and 51 of the field 45.
With failure of the supply to the motor 10
and with the contact 65 connecting the con-
tacts 50 and 51, the member 67 would drop,
thereby connecting the negative lead 28 to
the field 45 and the positive lead 28a to the
armature, wheéreupon the motor 19 operates
in the other direction to increase the govern-
ing speed, this continuing until interrupted
by the limit switch 25 at which time the rock-
er 27 is tilted to the position shown in Fig. 2,
connecting the leads 82 and 35 in readiness
for operation of the motor 19 in said first di-
rection as soon as the power supply to the
motor 10 is renewed. '

It will, therefore, be seen that I have de-
vised a speed changer control mechanism for
the governor of a prime mover of an organi-
zation including a power load connected both
to an electric motor and to the prime mover
such that, upon failure of the power supply
to the motor, the prime mover will become of-
fective and the speed changer will be rendered
operative to increase the prime mover govern-
ing speed close to the normal speed of the
motor and such that, upon renewal of the
motor supply, the speed changer wiil be op-
erated to reduce the prime mover governing
speed, thereby resulting in the governor clos-
ing the admission valve of the prime mover.

While T have described my novel control
mechanism as applied to a turbine mechani-
cally connected both to a driven machine and
to an electric motor and as effecting complete
closing of the admission valve as long as
power is supplied to the electric motor, I de-
sire it to be understood that the invention is
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not so limited in its broader aspects, as the
broad principles of the invention may be
utilized wherever a prime mover is connected
both to a load and a second power supply
which normally controls the speed of the ap-
paratus and where it is desived to maintain
substantially the same speed in case of fail-
ure of the second power supply.

While I have shown my invention in but
one form, it will be obvious to those skilled in
the art that it is not so limited, but is suscep-
tible of various changes and modifications
without depaiting from the spirit thereof,
and T desire, therefore, that only such limita-
tions shall be placed thereupon as are im-
posed by the prior art or as are specifically
set forth in the appended claims.

What I claim is:

1. The combination with an electric motor,
a prime mover and a power load connected to
the electric motor and to the prime mover
and normally driven by the motor, the prime
mover including a governor vaive and a gov-
ernor effective while the motor is operating
to close the valve, of means responsive to
failure of the motor power supply to increase
the governing speed of the governor.

2. The combination with an electric motor,
& prime mover and a power load connected to
the electric motor and to the prime mover,
the prime mover having a governor valve and
a governor, of a speed changer for the gov-
ernor and means responsive to failure of the
motor power supply to adjust the speed
changer for an increased governing speed.

3. The combination with an electric motor,
a prime mover and a power load connected
to the electric motor and to the prime mover,
the prime mover having a governor valve and
a governor, of a speed changer for the gov-
ernor, reeans for setting the speed changer
when the motor is effective so that the gov-
ernor closes the governor valve, and means
responsive to failure of the motor power sup-
ply to adjust the speed changer for an in-
creased governing speed.

4. The combination with an electric motor,
a prime mover and a power load connected
to the electric motor and to the prime mover,
the prime mover having a governor valve and
a governor, of a speed changer for the gov-
ernor, means responsive to power supplied to
the motor to adjust the speed changer to cause
the governor to close the governor valve
whenever the motor is effective, and means
responsive to failure of the motor power sup-
ply to adjust the speed changer so that the
governing speed is increased.

5. A prime mover set including a prime
mover and a driven machine connected there-
to, said set being connected with means pro-
viding a second power supply which con-
trols the speed of the set, a governor for said
prime mover, and means responsive to failure
of said second power supply for adjusting the
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speed setting of the governor to substantial-
ly the speed effected by said second power
supply.

6. A prime mover set including a prime
mover and a driven machine connected there-
to, said set being connected with means pro-
viding a second power supply which controls
the speed of the set, a governor for said prime
mover, a speed changer for the governor, an
electric motor for operating the speed chang-
er, and means operating in response to failure
of said second power supply to adjust the
speed changer substantially to the speed ef-
fected by said second power supply.

In testimony whereof, I have hereunto sub-
scribed my name this 11th day of January,

1529,
JOHN P. RATHBUN.
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