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This invention relates to looms, and more
particularly to electrical driving mechanism
for looms and to the control for such driving
mechanism. '

It is now the common practice to employ
a clutch drive for operating looms, the clutch
being constructed to be controlled by a ship-
per lever that is movable to one position to
engage the clutch elements for operating the
loom and is movable to a second position to
release the clutch elements and apply a brake
to promptly stop the loom.

The clutch form of drive is more or less
satisfactory on looms of average size but is
not entirely satisfactory when employed to
drive wide heavy looms such as are used in
weaving wide rugs and carpets. Looms
capable of weaving rugs and carpets hav-

ing a width of 20 feet or over are now in.

use and these extremely wide looms are diffi-
cult to start and stop quickly due to the
weight and momentum of the moving parts.
‘When clutches are employed to operate
these wide looms the clutch elements are
made exceptionally strong and beavy to with-
stand the stresses to which they are subjected
in starting the looms, and the engagement
of these powerful clutch elements to start
the loom subjects the operating parts of the
loom to more or less severe strains and jars.
The present invention therefore relates to
an electrical form of drive for looms whereby
the use of mechanical clutches is avoided and
a smooth control of the loom is secured. The
motor control contemplated by the present
invention is well adapted for use in connec-
tion with a single motor or with two or more
motors, as will be made clear further on.
An important feature of the present in-
vention resides in a pair of driving motors
for a loom disposed at the opposite sides of
the loom and arranged so that the power
shaft of each motor is positively connected to
the crank shaft of the loom without the use
of clutch mechanism, so that the turning
torque of each-motor shaft is positively trans-
mitted to the crank shaft of the loom.
" The pair of electric motors employed to
drive a loom in accordance with the present
invention should be similarly wound so that

1829, Serial No. 374,375,

they will run at the same speed and deliver
approximately the samé amount of power to
the loom. A pair of either direct or alternat-
ing current motors may be employed, how-
ever, to drive the loom.

Since the motors, in accordance with the
present invention; are positively connected
to the crank shaft, the motor shafts will be
prevented from rotating independently of
each other. The arrangement is such that
the driving action of the electric field of each
motor upon its armature constitutes the driv-
ing medium for equalizing the turning torque
exerted upon the crank shaft by the motors
to cause approximately the same amount of
power to be delivered to each end of the crank
shaft, or the back shaft which in turn may
drive the crank shaft.

As a result of this construction a simple
form of drive is provided which is easy to
control and the motors will serve to start the
heavy loom more smoothly than the mechani-
cal clutches employed heretofore, and by im-
parting part of the driving force to the
crank shaft at each side of the loom the parts
are subjected to less tortional strains than are
produced when the entire driving force is
imparted to the crank shaft at one side of
the loom. .

Another feature of the present invention
resides in an electrically controlled brake
assoclated with each motor for stopping the
loom promptly when the current to the mo-
tors is cut off.

Another feature of the invention resides
in electrically operable means for control-
ling’ the motors and brakes whereby the
brakes are released as the power is applied to
the motors and the brakes are applied as the
power is cut off, and also in the electrical
control whereby the brakes may be released
without starting the motors to permit turn-
ing the crank shaft by hand.

A further feature of the present invention
resides in switch operating mechanism asso-
ciated with one or both shuttle boxes and
adapted to actuate a switch to cut off the cur-
rent to the motors and apply the brakes upon
the occurrence of an improperly boxed
shuttle. : :
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A more specific feature of the present in-
vention resides in a pair of electrically oper-
able switches one for controlling the motors,
and the other for controlling the brakes, and
an operating circuit for these switches in-
cluding manually controlled start and stop
switches for starting and stopping the loom,
and also a master switch that is movable to
one position to place the motors and brakes
under the control of the start and stop
switches and movable to a second position to
place the brakes but not the motors under
the control of the start and stop switches.

Other features of the invention and novel
combination of parts in addition to the above
will be hereinafter described in connection
with the accompanying drawings which illus-
trate one good practical form of the inven-
tion. -

In the drawings:— .

Fig. 1 is a perspective view of a loom hav-
ing a pair of driving motors associated there-
with in accordance with the present inven-
tion;

Fi,g. 2 is a transverse vertical sectional
view through a shuttle box provided with
electrical stop mechanism;

Fig. 3 is a diagrammatic view of the elec-
trical control mechanism for the driving
motors of Fig. 1; and ]

Fig. 4 is a front view with parts in section
of a master switch to be described.

The features of the present invention may
be employed to drive practically any type of
loom, and while the invention relates more
particularly to the use of a pair of cooperat-
ing motors to drive wide looms such as are
used in the-weaving of wide carpets and rugs,
nevertheless the motor control means of the
present invention is well adapted for use to
control a single driving motor for a loom.

The loom shown is of the type of the wide
looms used in weaving rugs or carpets and for
the most part is or may be of well known con-
struction. The operating parts of the loom
are supported by the side frames 10 which
may extend upwardly above the shed, as is
usual to support the jacquard mechanism not
shown, and between these upwardly extend-
ing portions of the side frames are mounted
any desired number of harness frames 11
adapted to be shifted by the harness 12.

The breast beam 13 at the front of the loom
is supported by uprights 14, and at the vear
of the breast beam are provided the switch
supporting brackets 15.

Below the breast beam is supported the
usual take-up roll 16 which is driven by the
worm gear 17 from a worm (not shown).
The lay 18 is provided with the usual shuttle
boxes 19 adapted to receive the shuttle 20,
and each shuttle box in the present construc-
tion has a yielding rear wall or binder 21.
The lay is supported by the lay swords 22
that rock upon the lower shaft 23 (see Fig.
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3) and the lay may have the bar 24 adapted
to support the upper ends of the reeds 25.
The usual back and forth movement is im-
parted to the lay 18 by the crank shaft 26.

Below the woven fabric extending to the
take-up roll 16 is supported the table or plate
27, and the shed is formed as usual by shift-
ing the warp threads 28 to receive the weft
thread and the pile forming wires 29. These
wires may be held properly beaten up in the
shed by the elements 80 as is usual. The
mechanism so far described forms no essen-
tial part of the present invention but has
been briefly set forth to make clear the oper-
ation of the mechanism of the present inven-
tion which will now be described.

The loom shown is driven in accordance
with the present invention by a pair of elec-
tric motors 31, 82, which may be of either the
alternating or direct current type, but as
above stated the pair of motors should he
constructed so that they will run at the same
speed and deliver practically the same
amount of power to the loom. The power
shaft 83 of each motor has a gear 84 which
meshes with a larger gear 35." To the gear
35 is secured a pinion 36 adapted to drive a
large gear 37 that is rigidly secured to the
crank shaft 26.

It will be seen from the train of reducing
gears just described that the shaft 33 of the
motor 31 is in positive driving engagement
with one end of the crank shaft 26 and that
the power shaft 33 of the motor 32 is in posi-
tive driving engagement with the other end
of the crank shaft, so that part of the power
required to operate the loom is applied at
each side of the loom.

Since as above pointed out each motor is
placed in positive driving engagement with
the crank shaft, rotation of one motor inde-
pendently of the other will be prevented, but
the driving force which the field of each motor
exerts upon its armature or rotor will con-
stitute the yielding driving medium for effect-
ing equalization of the turning torque ex-
erted upon the crank shaft by the two motors.

It is important that means be provided for
quickly bringing the loom to rest after the
power is cut off, and this is accomplished,
in accordance with the present invention,
by providing the motors 31, 32 with the brakes
38, 39 upon the motor shafts 33. The brakes
are preferably so constructed that they are
normally applied to hold the motor shafts
from rotating but may be released by sup-
plying electric current to a solenoid associ-
ated with each brake, the arrangement heing
such that the brakes are held in their off posi-
tion as long as current is supplied to the sole-
noid, but when the current is cut off the brakes
will be automatically applied by constantly
acting springs or the like to quickly arrest
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It will be seen from the foregoing that
when a loom provided with the electrical
drive of the present invention is to be started,
it is necessary to supply current to the driv-
ing motor or motors and also to the solenoid
brake or brakes, and that the loom is stopped
by cutting off the current to the motors and
brakes.

Various means may be employed for con-
trolling the current to the motors and bralkes,
but it is important that the loom driving
mechanism be at all times under the conven-
ient control of the loom attendant. It is also
desirable that means be provided for quickly
stopping the loom when a shuttle is improp-
erly boxed, and it is also important that means
be provided whereby the brakes 38, 39 may
be readily released without starting the motor
TO t(}ilat the crank shaft may be rotated by
hand.

These various conditions are provided for

by the electrical connections which will now
be described as constituting an important part
of the present invention.
The circuits disclosed in Fig. 3 of the draw-
ing are adapted to operite motors employing
a three-phase current, but it would be a sim-
ple matter to modify the construction shown
for the employment of motors requiring only
two conductors. The operating current ob-
tained from any suitable source of supply is
conducted by the wires shown to the fuse
block 40 and from this block it is supplied
to the mechanism to be described through
the conductors 1, 2, 3 upon closing the hand
operated switch 41, ,

The conductors 1, 2, 3 lead to an electri-
cally operated switch M which is adapted
to control the motors 31, 82, and current to
the solenoid brakes 88, 89 is controlled by a
second electrically operated switch B. Cur-
rent is supplied to the switch B by the wires
17 and 2’, and since only two conductors are
required for the solenoid brakes, the central
contact of the switch B is shown as inactive.
These switches M and B may be standard
electrical control switches of well known
construction having four contacts.

‘When the switch B is closed current is sup-
plied to the solenoids of the brakes 38, 39
by the conductors B’, B? as will be apparent
from the drawing, to hold the brakes in their
released or Inactive position, but the brakes
will be automatically applied by constantly
tensioned springs or the like as soon as the
current is cut off. :

‘When the switch M is closed current will be
supplied to the motor 81 by the conductors
M, M2, M?, and to the motor 82 by the con-
ductors M*, M2, M*, and each of these wires
may be connected to a terminal board 42 lo-
cated between the switch M and the motors.

The electrically actuated switch M is con-
trolled by a solenoid or control coil CM and
the electrically actuated switch B is similarly

3

controlled by a solenoid or control coil CB.
These two coils may be excited by circuits
to be described to thereby close the switches
M, B, and the closing of either of these
switches serves to complete another control
circuit to be described. This is accomplished
by providing the switch B with the auxiliary
contact switch S and the switch M with the
auxiliary contact switch S’ which auxiliary
switches are connected by the conductor %.

It will be seen from the electrical mecha-
nism so far deseribed that when it is de-
sired to start the loom the coil CB is ex~
cited to close the switch B and release the
brakes, and the coil CM is excited to close
the switch M for supplying current to the
motors.

The coil CB is included in the circuit 17,
a, control switch (to be described), b, mas-
ter switch (to be described), d, d’, CB, 2'.
The coil CM is included in the circuit 17,
a, control switch, &, master switch, ¢, ter-
minal board 42, ¢/, CM, 2.

The control switch consists of a start but-

ton switch 43 that is normally open and a ¢

stop button switch 44 that is normally closed
and these two switches are connected in
series in the circuit @, b, as will be apparent
from Fig. 8. It is desirable that the start

and stop buttons 43 and 44 be so arranged ¢

that they may be easily actuated by the loom
operative from either side of the loom, and
this is accomplished as will be apparent from
Fig. 1 by providing the shipper rod 45 that
extends transversely of the loom and is sup-
ported by a bracket 46 for movement in the
direction of its length. One end of the rod
45 is connected by a pivot pin 47 to a rock-
ing lever 48 which is pivotally mounted at
49 upon a fixed bracket, and the lever 48 is
provided with the downwardly extending
fingers which are positioned to depress the
stops 43 and 44 as will be apparent from
Fig. 1. .
The arrangement is such that the shipper

_rod normally remains in an intermediate

position, but when shifted to the right, view-
ing Fig. 1, it will move the start switch 43
to its closed position, but this switch will.
again open as soon as the shipper rod is re-
leased, and if this rod is moved to the left
it will open the stop switch 44 which switch

will close automatically as soon as the ship-.

per lever is released.

The master switch above mentioned is
shown as consisting of a base plate 50 hav-
ing the contact &', 2, b2, located at one side
of the rocking shaft 51 and the contacts
b*%, b°, located at the opposite side of said
shaft, as shown. The shaft 51 is provide
with the circuit closers 52, 53, 54, and the
closer 52 has one contact adapted to engage
the upper fixed contact 3’ while the closer
53 has two contacts adapted to engage b2
b* and the closer 54 has two contacts adapt-
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ed to engage 5% 8% The switch shaft 51
is manually shifted by a handle 55 upon the
operating arm 56.

If the master switch is moved to the cen-
tral or “o” position in which it is shown in
Figs. 1, 3 and 4, all circuits will be opened
ang the loom will stand at rest with the
brakes applied. If the switch arm 56 is
shifted to the “I” position then the loom may
be started by closing the start switch 43,
and stopped by opening the stop switch 44.
If the switch arm 56 is shifted to the “II”
position then the brakes may be applied or
released by operating the start and stop but-
tons but the motors will not be started, this
being desirable to permit the loom to be
operated by hand.

As above stated, it is desirable to provide
means for stopping the loom when a shut-
tle is improperly boxed and this is accom-
plished by providing each shuttle with a
switch actuator 57. The actuators may be
rigidly secured to the dagger shaft 58 which
extends transversely of the loom and is
supported by the brackets 59 for rocking
movement. Each actuator is controlled by
a bell-crank lever 60 that is pivotally sup-
ported by the lay at 61, and one arm of this
lever engages the movable rear wall or bind-
er 21 of the shuttle box while the other arm
is connected by a pin 62 to the actuator 57.

The arrangement is such that upon failure
of the shuttle to become properly boxed at
either side of the loom both actuators 57 will
be moved by the dagger shaft 58 and other
mechanism just described into position to
shift the operating levers 63 which may be
mounted at the opposite sides of the loom
on the brackets 15. Bach lever 63 rocks
about a fixed pivot 64 and when an actuator
57 shifts a lever 63, the connected arm 65
is moved to open the limit switch 66. The
two switches 66 are connected in series as

" shown by the conductor A. The object in

45

60

L 17

providing two limit switches 66, each cap-
able of stopping the loom, is to insure loom
stoppage even if one switch should fail to
function properly. ‘
It is desirable to stop the loom ‘in case

either an overload or under-voltage occurs:

in the brake or motor circuits. This is accom-
plished by providing the three thermal relays
R’, R?, R®, of well known construction, and
which are adapted to open the circuit in which
they are included upon the oceurrence of an
overload in an adjacent circuit. The relays
R’, R%, R?, are connected in series by the wire
§ which is connected to the auxiliary contact
switches S, S’ by the conductor . The ther-
mal relay R’, it will be noted, is placed be-
tween a pair of coils included in the circuit B’,
B2, for the brakes, the relay R? is positioned
between the coils included in the circuit M*’,
M?*’ to protect the motor 32 and the relay R®is

1,782,045

between the coils included in the circuits M2,
M: to protect the motor 31.

The conductor 7 leads from the relay R® to
the conductor ¢ and from ¢ through 66, 4, 66

and ¢to ¢’. It may sometimes be desirable to

release the brakes in working on the loom
when a limit switch 66 is opened, and in order
to accomplish this the shunt wires f, g are
provided so that this shunt circuit is normally
open but may be closed to shunt both switches
‘GGIby moving the master switch to position
‘I ”'

Having described the construction of the
various electrical elements shown and the
circuits in which they are included, the re-
sults produced by operating the various
switches will now be described. ‘

Let it be assumed that the various switches
described are in the position in which they
are shown in Fig. 3, now in order to start the
loom, switch 41 is first closed, and the master
switch is moved to the “I” position. If the
shipper rod 46 is now moved to the right to
close the start button 43, current will flow
through the conductors 1, 1/, a, 43, ¢’, 44, b,
b, b2, 53, d, d’, CB, 2’; this will excite the
coil CB to close the switch B. At the same
time current will be supplied by the wire &
through the circuit just traced to &', 52, ¢, 42,
¢’,CM, and 2’; this will excite the coil CM and
close the switch M. The closing of the switch
M will start the motors 31, 82, to drive the
loom, while the closing of the switch B will
release the brakes. :

Current will flow through the circuits just
traced only so long as the start button 43 is
held depressed by the shipper rod 45, and as
soon as the shipper rod is released the switch
43 will open to interrupt the flow of current
from the conductor @ to the conductor 2.
However, as soon as the switches B and M are
closed, current is permitted to reach the con-
ductor b by flowing through the auxiliary
switches S or 8, %, relays R’, R?, R®, #/, 4, the
closed switch 66, A, second closed switch 66, e,
closed switch 44 to 5 and thence to coils CB
and CM in the manner above pointed out.
The loom will continue to run as long as the
switches just mentioned remain undisturbed,
but should any one of the thermal relays act
to interrupt the circuit in which they are in-
cluded through the occurrence of an overload,
or should either switch 66 be opened as a re-
sult of a shuttle being improperly boxed, or
should the stop switch 44 be opened by manu-
ally moving the shipper rod 46, the circuit in
which all of these switches are included in
series would be broken, whereupon current
would be cut off to the coils CB, CM, and the
switches B and M will automatically open,
thus cutting off the current to the motors and
applying the brakes.

All of the switches just mentioned as in-
cluded in series in the circuit leading from
conductor % to 4 tend to close automatically so
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that as soon as the condition which opened
any one of these switches to stop the loom has
been corrected, the loom may be again started
by depressing the start button 43 as above de-
scribed.

It sometimes is desirable to release the
brakes when the loom is not running, so that
the crank shaft may be turned over by hand-
This may be accomplished by closing the
magnetic switch B without closing the switch
M, and in order to accomplish this the master
switch is moved to the “II” position; then, if
the shipper rod is now actuated to close the
start button 43, current will flow through 1,
1, a,43, ¢, 44, b, b*, 53, d, d’, CB, 2’; thus
exciting CB to close the switch B and as
soon as the switch B is closed current will
flow through the various thermal relays, con-
ductor j, ¢, 66, A, 66, provided these switches
are closed, or through the shunt wires ¢, f
if either or both these switches are open, then
through e, 44, to b, and through the remain-
ing portion of the circuit just described.
When it is desired to again apply the brakes
1t is merely necessary to open the stop switch
44 to interrupt the supply of current‘to the
conductor b, and this will deenergize the coil
CB to thereby cause the switch B to open.

It will be seen from the foregoing that the
loom motors and brakes can be readily con-
trolled as desired by manually shifting the
shipper rod as above described, and by mov-
ing the master switch to the different posi-
tions, I, o, I1, as above pointed out, and if a
shuttle is improperly boxed, or should either
motor or the brakes be subjected to an over-
load or under-voltage, the loom will be
promptly stopped. It will also be seen that
by providing motors at the opposite sides of
the loom so that each will help drive the
crank shaft and other operating parts, the
crank shaft of a wide loom will be subjected
to less tortional strains than when the entire
driving force is developed at one side of the
loom, with the result that the loom may be
easily started and stopped and will operate

" more smoothly than in the constructions em-
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What is claimed is:— . ,

1. In a loom, in combination, a lay pro-
vided with shuttle boxes, a crank shaft for
moving the lay towards and from the front
of the loom, an electric motor, gearing con-
nection between the motor and loom for driv-
ing the crank shaft, an electrically controlled
brake for the motor, a pair of electrically
operable switches one for starting and stop-
ping the motor and the other for controlling
the application and release of the brake, an
electric circuit for actuating said switches,
and manually operable switch mechanism in
said circuit and adapted to shift either a

single control switch to actuate the brake, or

both of said switches simultaneously to con-
trol the brake and motor.

~and stopping switches.

B

2.-In a loom, in combination, a lay pro-
vided with shuttle boxes, a crank shaft for
moving the lay towards and from the front
of the loom, an electric motor, gearing con-
nection between the motor and loom for driv-
ing the crank shaft, an electrically controlled
brake for the motor, a pair of magnetic
switches one for controlling the loom operat-
ing motor and the other for controlling the
application and release of the brake, an elec-
tric circuit including electro-magnets for op-
erating said switches, and switch mechanism
in said circuit for shifting either one or both
of said magnetic switches including starting
and stopping switches mounted on the loom,
and a master switch mounted on the loom and
operable to place the brake alone or the brake
and motor under the control of the starting

3. In a loom, in combination, a lay pro-
vided with shuttle boxes, a crank shaft for
operating the lay, an electric motor geared
to the lay to drive the same, an electrically
controlled brake for the motor, a pair of elec-
trically operable switches one for controlling
the motor and the other for controlling the
brake, an eléctric circuit for controlling said
switches, and cooperating manually operable
switches mounted upon the loom in said cir-
cuit and operable to either shift said auto-
matic switches simultaneously or one switch
independently of the- other to thereby con-
trol the brake and motor or the brake alone.

4. In a loom, in combination, a lay pro-
vided with shuttle boxes, a crank shaft for op-
erating the lay, an electric motor for driving
the loom, a normally applied brake that acts
upon the motor to stop the loom and adapted
to be electrically released, a pair of electrical- -
ly operable switches one for controlling the
operation of the motor and. the other for
releasing the normally applied brake, an
electric circuit for controlling said switches,
and manually operable switches mounted on
the loom and selectively movable to either
actuate the electrically operable switches for
simultaneously releasing the brake and start-
ing the motor to drive the loom, or releasing
the brake without starting the motor.

5. In a loom, in combination, a2 lay pro-
vided with shuttle boxes, a crank shaft for
operating the lay, a motor geared to the
crank shaft to positively drive the loom, an
electrically controlled brake for the motor,
an electric circuit for controlling the motor
and brake, a manually operable switch in said
cireuit for releasing the brake and starting
the motor and also operable to release the
brake without starting the motor, a shipper
rod at the front of the loom for actuating
'said switch, and a switch operable by a mov-
able part of the loom to stop the motor and
apply the brake upon the occurrence of an
agnormal condition in the operation of the
loom.
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6. In a loom, in combination, a lay provid-
ed with shuttle boxes, a crank shaft for op-

-erating the lay, an electric motor for rotat-

ing the crank shaft, an electrically controlled
brake for the motor, a pair of electrically op-
erable switches one for controlling the motor
and the other for controlling the brake, an
electric circuit for actuating said switches,
manually operable switch mechanism in said
circuit including starting and stopping
switches and a skipper rod for actuating said
switches to either release the brake and start
the motor or release the brake without start-
ing the motor, and a switch operable by a
movable part of the loom to stop the motor
and apply the brake upon the occurrence of
an abnormal condition in the operation of
the loom.

7. In aloom, in combination, a lay provid-
ed with shuttle boxes, a crank shaft for op-
erating the lay, an electric motor for rotat-
ing the crank shaft, an electrically controlled
brake for the motor, a pair of electrically op-
erable switches upon the loom one for con-
trolling the motor and the other for con-
trolling the brake, an electric circuit for ac-
tuating said switches, a switch in said cir-
cuit operable by a movable part of the loom
to stop the motor and apply the brake upon
the occurrence of an abnormal condition in
the operation of the loom, manually con-
trolled switch mechanism in said circuit for
simultaneously operating said electrically
operable switches to release the brake and
stop the motor and also operable to release

" the brake without starting the motor, and a

shunt in said circuit controlled by said switch
mechanism for shunting the switch that is
actuated by said abnormal condition of the
loom.

8. In a wide loom, in combination, a lay,
a crank shaft for operating the lay, power
driving mechanism for the loom, comprising
a pair of electric motors mounted at the op-
posite sides of the loom and constructed to
operate at the same speed, a positive driving
connection between each motor shaft and the
crank shaft whereby rotation of one motor
shaft independently of the other is prevented
by the loom crank shaft, an electric brake
for each motor, and switch mechanism for
controlling the brakes and motors.

9. In a wide loom, in combination, 2 lay,

‘a crank shaft for operating the lay, power

driving mechanism for the loom, compris-
ing a pair of electric motors geared to the
opposite ends of the crank shaft, a positive
driving connection between each motor shaft
and the crank shaft whereby the turning
torque of each motor is positively imparted
to the crank shaft, an electric brake upon
each motor shaft, and switch mechanism
mounted on the loom for releasing the brakes
and starting the motors and for stopping the
motors and applying the brakes.
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10. In a wide loom, in combination, a lay,
a crank shaft for operating the lay, power
driving mechanism for the loom, comprising
a plurality of electric motors, a positive
driving connection between each motor shaft
and the crank shaft whereby the turning
torque of each motor is positively imparted
to a different portion of the crank shaft, an
electric brake associated with each motor
to stop the loom, a switch for controlling
the motors, a second switch for controlling
the brake mechanism, and means for operat-
ing said switches simultaneously and also
adapted to operate one switch independent-
ly of the other including starting and stop-
ping switches and a master switch operable
to place the brakes alone or the brakes and
motor under the control of the starting and
stopping switches.

11. In a wide loom, in combination, a lay,
a crank shaft for operating the lay, power
driving mechanism for the loom, compris-
ing a plurality of electric motors, a positive
driving connection between each motor
shaft and the crank shaft of the loom for
transmitting the turning torque of each mo-
tor to the crank shaft and arranged so that
the driving action of each electric field of a
motor upon its armature constitutes the
yielding driving medium for equalizing the
turning torque exerted upon the shaft by
each motor, an electric brake for each mo-
tor, and switch means controlling the mo-
tors and brakes for starting and stopping
the motors. ,

12. In a loom, in combination, a lay pro-
vided with shuttle boxes, a crank shaft for
operating the lay, power driving mechanism
for the loom, comprising a pair of electric
motors disposed at the opposite sides of the
loom, a positive driving connection between
each motor shaft and the crank shaft of the
loom for transmitting the turning torque ¢t
each motor to the crank shaft and arranged
so that the driving action of each electric
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field of a motor upon its armature consti- -

tutes the yielding driving medium for equal-
izing the turning torque exerted upon the
shaft by each motor, an electric brake for
each motor, and switch mechanism for ef-
fecting the simultaneous release of the
brakes and starting of the motors.

13. In a loom, in combination, a lay pro-
vided with shuttle boxes, a crank shaft for
operating the lay, power driving mechanism
for the loom, comprising a pair of motors,
a driving connection between each motor
shaft and the loom crank shaft of the loom,
an electrically controlled brake for each mo-
tor, an electrically operable switch for con-
trolling the motors, a second electrically op-
erable switch for controlling the brakes, an
electric circuit for actuating said switches,
starting and stopping switches included in
said circuit, a shipper rod at the front of the
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Ioom for actuating said switches and a mas-
ter switch upon the loom and operable in
connection with the shipper red to either
open or close said electrically operable

5 switches simultaneously or for operating
one independently of the other,

14. In a loom, in combination, a lay pro-
vided with shuttle boxes, a crank shaft for
operating the lay, a driving motor for the

1¢ loom, an electrically controlled brake for
the motor, a pair of electrically operable
switches one for controlling the motor and
the other for controlling the brake, an elec-
tric circuit for actuating said switches, a

15 manually controlled start switch and g man-
ually controlled stop switch in said circuit
for starting and stopping the motor, and a
master switch in said circuit and shiftable
to one position to place both electrically op-

op erable switches under the control of the start
and stop switches and movable to a second
position to place the brake but not the mo-
tor under the control of the start and stop
switches. ‘ : ‘

23 In testimony whereof, we have signed our
names to this specification. - ‘

» EDWIN W. STONE.

EUGENE MARTIN.
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