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UNITED STATES

1,722,165

PATENT OFFICE.

GEORGE OLIPHANT WATSON, OF RUGBY, ENGLAND, ASSIGNOR TO GENERAL ELECTRIC
COMPANY, A CORFORATION OF NEW YORXK,

SWITCH MECHANISM.

Application filed April 12, 1827, Serial No. 183,202, and in Great Britain May 21, 1926.

This invention relates to switch mecha-
nisms for controlling electric circuits, and
more particularly to contactors for the con-
trol of heavy current circuits such as are
required, for example, in connection with
ship propulsion systems.

In such systems it is desirable that the con-
tactors should be opened and closed rapidly
and to ensure such rapid operation it is usual
to employ solenoids for operating the con-
tactors. In view of the importance of the
control, however, it is always necessary to
provide an emergency method of operation in
case the solenoids should for any reason fail
to operate. It is also necessary to ensure that

- the contactors will open and to provide me-
chanical means for opening them in the event
of the contacts becoming welded together or
otherwise remaining closed when the operat-
ing solenoid has been deenergized.

It has already been proposed to use sole-
noids for operating contactors and to pro-
vide cams for emergency operation, but their
operation has been separate and independent
and not simultaneous. The principal object
of the present invention is to provide means
for operating the contactors electrically and
mechanically, the two means being in opera-
tion simultaneously.

In accordance with my invention the oper-
ation of the contactors normally is effected
by solenoids controlled by a master controller,
and a cam shaft connected to be operated si-
multaneously with the master controller is
adapted to follow up the master controller
so as to effect both the closing and the open-
ing operation of any of the contactors in the
event of failure of operation by the corre-
sponding solenoids.

The accompanying drawings illustrate my
invention embodied in an electric ship pro-
pulsion system, Fig. 1 being a schematic dia-
gram of the control circuits, and Fig. 2 show-
ing a construction of combined solenoid and
cam operated contactor suitable for employ-
ment in the system illustrated in Fig. 1.

Referring to the drawings, 1 represents an
alternating current propeller motor which is
supplied with current from an alternator 2
through leads 3 and reversing contactors 4.
The field excitation supply for the motor 1
and alternator 2 is taken from bus bars 5
and is conirolled by field contactors 6. The
operation of the reversing contactors 4 and
the field contactors 6 normally is effected by

means of solenoids 7 and cams 8, the selective
energization of the solenoids 7 being under
the control of a master controller 9 fo effect
operation of the proper portions of the con-
tactors 4 and 6 for forward and reverse oper-
ation of motor 1. The cans 8 are mounted on
a cam shaft 10 as shown in Fig. 2, and the cam
shaft is operated simultaneously with the
master controller in order to insure operation
of the selected contactors upon failure of
the corresponding operating electromagnets.

In the particular form of contactor shown
in Fig. 2, the movable contact 11 of the con-
tactor is carried by an arm 12, which is pivot-
ally mounted on a pin 13 and controlled by
an operating rod 14 attached to an armature
15 pivoted on a pin 16. The armature 15 is
under the control of the solenoid 7 and is
provided with a projection 17 carrying a
roller 18 for cooperation with the cams 8.
The cam shaft 10 is provided with a separate
cam element 19 adapted to contact with a
knock-out lever 20 and thereby effect the
opening of the contact 11 in the event of the
contacts sticking and the contactor remain-
ing in the closed position after the deener-
gization of the solenoid 7 and movement of
the cam shaft to the open position. The con-
tactor is provided, as shown, with the usual
blow-out coil 21 and arc chute 22,

In accordance with my invention the mas-
ter controller 9 and the cam shaft 10 rotate
simultaneously and are so timed in relation
to each other that the circuit of the solenoids
7 13 energized by the master controller 9 just
before the cams 8 engage the pivoted arma-
ture 15 to close it and the solenoids are deen-
ergized just after the cams have disengaged.
In the particular arrangenent shown in Fig.
1, the master controller 9 is arranged as an
extension on the cam shaft. When the cam
shaft and the controller are moved from the
stop position A to the ahead starting posi-
tion B or the astern starting position C, the
arrangement of the cams 8 and the contacts
on the master controller 9 is such that the
cams come into operation immediately after
the solenoids have been energized. In this
way, should a solenoid fail to operate, the
camt which is following up operates the con-
tactor to the closed position, while should the
solenoid become deenergized, while the con-
tactor is closed, the contactor will be held
closed by the cam until the cam has been
rotated out of engagement. Such an ar-
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rangement has the advantage of rapid action
under normal conditions when the solenoids
are functioning correctly, combined with an
immediate follow up of the emergency cam
shait under all conditions.

A further feature of my invention is that
the cams 8 and contacts on the controller 9
are so arranged that in the ahead running
position D or the astern running position I
the solenoids 7 arce deenergized and the cams
8 alone employed to hold the contactors
closed, thereby economizing in the power re-
quired to hold the contactors closed.

In order to effect the simultaneous move-
ment of the master contrcller 9 and the cam
shaft 10, they may be mounted on the same
shaft or geared together and one of them
operated either manually or by power means.
Tor example, the master controller may be
operated by a hand-wheel or the cam shaft
may be operated by levers or a hand-wheel
or by a driving motor which may be either
electric, hydraulic, or pneumatic.

What I claim as new and desire to secure by
Letters Patent of the United States, is:—

1. The combination with a movable switch
member, of electroresponsive means for op-
erating the switch member, control means for
said electroresponsive means, and mechanical
means operable simultaneously with said con-
trol means for insuring operation of the
switch member upon failure of the electro-
responsive operating means.

9. The combination with a movable switch
member of electroresponsive means for op-
erating the switch member, and a master con-
troller for controlling the energization of said
electroresponsive means and having means

_associated therewith for mechanically operat-

ing the switch member upon failure of the
elcctrovesponsive operating means. :

8. The combination of a movable switch
member, of an electromagnet for operating
the switch member from one position to an-
other position, means for biasing the switch
member to return to said first position upon
the deenergization of the operating electro-
magnet, and a master controller for control-
ling the energization and deenergization of
the electromagnet and having means asso-
ciated therewith for mechanically operating
the switch member to each of said positions
upon failure of the -electromagnet and the
biasing means. ,

4. The combination with a movable switch
member of an electromagnet for operating
the switch member from one position to an-
other, means for biasing the switch member
to return to said one position upon deenergiza-
tion of the operating electromagnet, a master
controller for controlling the energization of
the operating electromagnet, and a cam’' mech-
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anism mechanically connected to be operated
simultaneously with said master controller
and having one cam element for operating
the switch from said one position to the other
position upon failure of the electromagnet
and a separate cam element for effecting the
return of the switch member to said one posi-
tion upon failure of the biasing means.

5. The combination with an electrorespon-
sive switeh of a cam mechanism for operating
the switch and maintaining the same in the
operated position, and a master controller
mechanically connected with said cam mech-
anism to control the energization of the switch
to effect a quick operation thereof before op-
eration thereof by said cam mechanism.

6. The combination with a plurality of elec-
troresponsive switches, of a master controller
for selectively controlling the energization of
the said electroresponsive switches to effect
operation of different portions thereof and
having means associated therewith for me-
chanically operating the selected portion of
the switch members upon failure of the corre-
sponding electroresponsive operating means.
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7. The combination of a plurality of

switches each biased to one position and hav-
ing an electromagnet for operating the same
to another position, of a master controller for
selectively controlling the energization of said
electromagnets to effect operation of different
portions of the switches, and a cam shaft con-
nected to be operated simultaneously with
said controller and having a plurality of cam
elements for mechanically operating the se-
lected switch members upon failure of the
corresponding operating electromagnet.

8. The combination with a plurality of
electroresponsive switches, of a master con-
troller for selectively controlling the energi-
zation of said electroresponsive switches to
effect operation of different portions thereof
and having cam mechanism associated there-
with for mechanically holding the selected
portion of the switch members in the operated
position upon deenergization of the corre-
spending operating means therefor.

9. The combination with a plurality of elec-
tromagnetic switches, of a cam mechanism
for selectively operating different portions of
the switches, and 'a master controller me-
chanically connected with the cam mechanism
for energizing the operating electromagnets
of the selected portion of the switches to effect
a quick electromagnetic operation thereof be-
fore mechanical operation thereof by said cam
mechanism and for deenergizing the said op-
erating electromagnets after the switches are
mechanically held in the operated position.

In witness whereof, I have hereunto set my
hand this 28th day of March, 1927,

- GEORGE OLIPHANT WATSON.
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