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To all whom it may concerm:

Be it known that I, Rarra L. BATES, a cifl-
zen of the United States, and a resident of

‘Wilkinsburg, in the county of Allegheny and
State of Pennsylvania, have invented a new .

and useful Improvement in Control Systems
for Electric Motors,(Case No. 1,375,) of which
the following 1s a specification.

My invention relates to control systems for
electric motors, and particularly to control
systems for electric motors that are employed
for operating the steering-gears of ships and
similar mechanisms. |

The object of my invention is to provide a
system of control by means of which the
amount and direction of movement of devices
operated by motors may be accurately pre-

determined and governed.

Thesingle figure of the accompanying draw-
ing illustrates a system embodying my inven-
fion. :

An electric motor C is connected by gearing

(Y or otherwise to a shaft D, that may be the

rudder-post of the steering-gear of a ship or
the shaft or movable part of any other mech-
anism the movement of which i1s to be con-
trolled. The circuit of the motor C 1s gov-
erned,primarily,by a master-controller A,that
comprises two sets of relatively movable con-
tact members, here shown asannularly-curved

seoments ', %, G, G*, G°, &, G, &, &,

- GY, GY, G® and G¥ and as brushes M, M,
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and M? respectively. Movement of the con-

ducting-segments G’ G, &c., may be effected

by a pilot-wheel A’ or by any other suitable
manually or automatically operated means,
and movement of the brushes M, M’, and M?,
which are adapted to engage sald segments,
may be effected by means of a motor N, that
is geared or otherwise suitably connected to
the arm R that carries the said brushes.

A second controlling device K is connected

by any suitable means, such as a belt P,

“with controller A, so as to operate simul-

taneously therewith, and comprises conduct-
ing - sectors I and 1', a smaller conducting-
seoment 1?, which is located between the sec-
tors I and I’, and a plurality of contact-ter-
minals J, that are adapted to engage the said
conducting -sectors and segment. The con-
ducting-segment I” is insulated from the sec-
tors I and 1’ and is of such width that it may

engage only one of the contact-terminals J at

any one time.

Contact-terminalsJ are connected, by means
of conductors H, to the respective contact-ter-
minals G of a third controller L, the arm L
of which is operatively connected to the con-
trolled member D and carries a brush K, that
is adapted to engage the contact-terminals
and connect them with a conducting-sector I,
which is connected to one terminal of the
field - maonet winding of the motor C, the
other terminal of said winding belng con-
nected to distributing-conductor Q°.

When the system isin the condition shown in
the drawing, none of the electrical circultsare
complete, and consequently the motor and its
connected devices remain at rest, the devices
being shown in mid-position. If, however, the
pilot-wheel A’ is moved in a clockwise direc-
tion,the brushes M, M',and M*are broughtinto
engagement with the corresponding conduct-
ing-segments G’ to G* and ", and controller
K is also moved an amount corresponding to
the amount of movement of the controller A.
A cirenit is then established from distribut-
ing - conductor Q, throungh conducting-seg-
ment (', resistance B, brush M, conduecting-
segment G, the armature of the motor C, con-
ducting-segment G°, brush M',conducting-sec-
tor I, the central contact-terminal J, contact-
terminal G, brush F', conducting-segment F,
and the field-magnet winding of motor C, to
distributing-conductor Q°. The motor C then
rotates the rudder-post D 1n a contra-clock-
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wise direction, thereby moving the brush F'

over contact-terminals . When brush F’ is
brought into engagement with the contact-
terminal G, that is connected to the terminal
J, which engagés the conducting-segment I,
the circuit of the motor C is interrupted and
a circuit is then established from distribut-
ing-conductor @, through resistance B, brush
M, conducting -segment (+°, the field - magnet
winding of motor N, conducting-segment G,
brush M’. conducting-segment °, the arma-
ture-winding of motor N, conducting-segment
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°, brush M? conducting-segment ", con-

ducting-seement I*, one of the contact-termi-
nals J. one of the contact-terminals (3, brush
F'. conducting-segment F, and the field-mag-
net winding of motor C, to conductor Q.
Themotor N is thusset in operation and causes
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the arm R, that carries the brushes M, M, and | ber, of a controller comprising two sets of

M*, to move in a direction that will ultimately
cause the said brushes to become disengaged
trom their corresponding conducting - seg-
ments. This following-up motion of the arm
that carries the brushes M, M/, and M? is pro-
vided for the purpose of avoiding any delay
that would otherwise occur between succes-
sive operations of the controller. The tend-
ency of this arrangement is to always main-
tain the controller in its ‘“off ” position.

If the controller A is moved such a degree
that the brush M is moved beyond all of the
contact-terminals that are connected with the
resistance B, the brush M® is then brought
into engagement with conducting-segment 7
and a circuit is then immediately established

through the motor N, since the conducting-

segment (' is connected directly to the dis-
tributing-conductor QQ°. As a result the mo-
tor N 1s 1mmediately set into operation, and
the following-up motion of the arm R, that
carries the brushes M, M’, and M? continues
until the brush M* no longer engages conduct-
ing -segment G'. The remainder of the fol-
lowing - up motion is dependent upon the ro-

tation of the rudder-post D, that carries the
brush F’. |

It will be understood without specific de-

scription that movement of the pilot-wheel
A’ contra-clockwise will bring the resistance
B’ and the segments G, G*, G, G", G°, (°.

and G into service and that the directions of

motion of the motors C and N will be the re-
verse of those Justdescribed. Inotherrespects
the operation of the system will be the same.

While 1 have shown the controller A as be-
ing of a specific type, it will be readily seen
that 1t may assume any other form and dimen-
sions than those here shown, and I desire it to
be understood that the details of construction
and arrangement may be further varied within
wide limits withoutdeparting from thescope of
my invention.

I claim as my invention—

1. The combination with a source of elec-
trical energy, a motor, and a controlled mem-
ber, of a controller for said motor having two
sets of movable conducting-segments thatare
adapted to engage each other, a second con-
troller operated simultaneously with the first,
comprising a plurality of terminal pieces, con-
ducting-segments adapted to engage a plu-
rality of said terminal pieces, and another con-
ducting-segment adapted to engage a single
terminal plece, a third controller that com-
prises terminal pieces that are connected re-
spectively to the aforesaid terminal pieces,
and means operated by the said controlled
member for making circuit connections to
said terminals, and a motor for operating one
set of the conducting-segments of the first
controller.,

2. The combination with a source of elec-
trical energy, a motor, and a controlled mem-

relatively movable conducting-segments that
are adapted to engage each other, a second
controller that is operated by the movement
of one set of the movable conducting -sep-
ments of the first controller, comprising a plu-
rality of contact-terminals, conducting-seo-
ments that may engage a plurality of said
terminals, and a conducting-segment that may
engage only one of said terminals at a time,
a third controller comprising a plurality of
contact-terminals that are respectively con-
nected to the contact-terminals of the second
controller, and means operated by the said
controlled member for making circuit connec-
tions to said contact-terminals, and means for
moving one set of conducting-seements of the
- engagement with the

first controller out of
other set when circult connection ismade with
a contact-terminal of the third controller that
corresponds to the contact-terminal of the sec-
ond controller whichisin engagement with the
smallest conducting-segment thereof.

3. The combination with an electrical-sup-
ply circuit, a motor, and a governed member,
of a controller comprising one or more manu-
ally-operative conducting-seoments and one
or more automatically-operative conducting-
segments, a second controller that is moved
by and in proportion to the extent of move-
ment of the manually-operative conducting-
segments, and a third controller that is oper-
ated by the governed member and in propor-
tion to the extent of movement of the second
controller.

4. T'he combination with an electrical-sup-
ply circuit, a motor, and a governed member,
of a controller comprising one or more manu-
ally-operative conducting-segments and one
or more automatically-operative conducting-
segments, a second controller that i1s moved
by and in proportion to the extent of move-
ment of the manually-operative conducting-
segments, a third controller that is operated
by the governed member and in proportion
to the extent of movement of the second con-
troller, and means for causing operation of
the automatically-operative conducting-seg-
ments when- the third controller has been
moved in proportion to the extent of move-
ment of the second controller.

5. The combination with an electrical-sup-
ply eircuit, a motor, and a governed member,
of a controller comprising one or more manu-
mally-operative conducting-segments and one
or more automatically-operative conducting-
segments, a second controller that is moved
by and in proportion to the extent of move-
ment of the manually-operative conducting-
segments, a third controller that is operated
by the governed member and in proportion
to the extent of movement of the second con-
troller, means for causing operation of the
automatically-operative conducting-segments
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proportion to the extent of movement of the
second controller, and means for causing simi-
lar operation of the automatically-operative
conducting-segments when the manually-op-
erative conducting-segments have been moved
more than a predetermined amount.

6. The combination with an electrical-sup-
ply circuit, a motor and a governed member,
of a controller comprising one or more manu-
ally-operative conducting-segments, one Or
more other conducting-segments adapted to
enoage therewith, a second moter for etfect-
ing movement thereof, a second controller
that is moved by and in proportion to the
oxtent of movement of the manually-opera-
tive conducting -segments, and a third con-
troller that is operated by the governed mem-
ber and in proportion to the extent of move-
ment of the second controller.

7. The combination with an electrical-sup-
ply eircult, a motor and a governed member,
of a controller comprising one or more manu-
ally-operative conducting-segments, one oOr
more other conducting-segments adapted to
engage therewith, a second motor for effect-
ine movement thereof, a second controller
that is moved by and in proportion to the ex-
tent of movement of the manually-operative
conducting-segments, a third controller that
is operated by the governed member and In
proportion to the extent of movement of the
second controller. and means for causing op-
eration of the second motor and the corre-
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sponding condueting-segments when the third
controller has been moved in proportion to
the extent of movement of the second con-
troller.

Q. The combination with an electrical-sup-
ply circuit, a motor and a ooverned member,
of a controller comprising one or moremanu-
ally-operative conducting -segments, one or
more other conducting-segments adapted to
engage therewith, a second motor for effect-
ine movement thereotf, a second controller
that is moved by and in proportion to the ex-
tent of movement of the manually-operative
conducting-segments, a third controller that
is operated by the governed member and 1in
proportion to the extent of movement of the
second controller, means for causing opera-
tion of the second motor and the correspond-
ing conducting-segments when the third con-
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troller has been moved in proportion to the |

extent of movement of the second controller,
and means for effecting similar operation of
the said motor when the manually-operative
conducting-segments have been moved more
than a predetermined amount.

In testimony whereof I have hereunto sub-

seribed my name this 28th day of January,
1905.

RALPH E. BATES.

Witnesses:
OrTOo S. SCHAIRER,
Bmrney HinEs.
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