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AUTOMATIC SPEED-CONTROLLING DEVICE.

Application filed February 6, 1922. Serial No. 534,631.

This invention relates to automatic speed
controlling devices and is designed prima-
rily for use in connection with variable speed
transmission mechanisms, the present con-
struction being adapted preferably for con-
trolling the various units of a cloth treating
machine, although it will be understood that

" it will work equally as well with all classes
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of machinery having units requiring the
change of speed for causing the units to oper-
ate in absolute harmony. :

In treating cloth, it frequently occurs that
the fiber of the cloth will be caused to contract
or shrink in passing through one unit while
at a subsequent unit the treatment will result
in the expansion of the cloth or fiber, conse-
quently the speed at which the operating
parts of the different units js driven must
necessarily be varied, and the prime feature

of the present invention is the provision of

means 1n connection with the variable speed
gears for constantly changing and unifying
the speed at which the different units are
driven, depending upon the condition of the
material as it is passing through the various
units.

A further feature of the invention is the
provision of means operated by the material
being treated for controlling the movement
of the automatic speed changing control.

A further feature of the invention is in so
constructing the speed changing mechanism
that the motor employed for operating the
same may be reversed or driven in either di-
rection. .

And a further feature of the invention is
in so constructing the speed controlling parts
for the variable speed mechanism that the

shifting of the parts of the variable speed

mechanism for changing the speed thereof
will automatically and intermittently break
the circuit to the motor employed for driving
the speed controlling mechanism.

Other objects and advantages will be here-
inafter more fully set forth and pointed out
in the accompanying specification.

In the accompanying drawings,

Figure 1 is a diagrammatic view of a ma-

- chine having a plurality of units and indi-

vidual variable speed mechanisms for driv-
ing the separate units,

Figure 2 is a top plan view of a variable
speed mechanism showing the automatic con-
trol thereon,

Figure 3 is a detail end elevation of the
frame of the transmission mechanism with
the automatic speed controlling device at-
tached thereto, showing parts thereof by dia-
gram,

Figure 4 is a side elevation of a magneti-
cally controlled switch, and

Figure 5 is an end elevation thereof.

Referring to the drawings, 1 indicates a
machine for treating cloth or similar fabric,
which in the present instance is divided into
units 2, 3 and 4, which are driven from vari-
able speed mechanisms 5, 6 aud 7 respectively,
and in devices of this class it frequently oc-
curs that the strip of fabric 8, during the
treatment in the unit number 2, will contract,
while the same fabric when passing through
the unit number 3 will expand, consequently
it is necesary to drive the variable speed
mechanism 5 at a different speed from that at
which the variable speed mechanism 6 is
driven, and in some instances it is also neces-
sary to operate the variable speed mecha-
nism 7 at a still different speed from the other
two mechanisms, and it also frequently oc-
curs that the ratios of speed will change at
irregular intervals thereby requiring that the
speed changing mechanism be intermittently
operated for practically instantly compensat-
ing for the variations in the speed of travel
of the different sections of the fabric.

In accomplishing these various results,
means are provided for automatically and in-
dependently changing and controlling the
speed of travel of the different variable speed
mechanisms, consisting preferably of a pair of
blocks 9 and 10, preferably of insulating ma-
terial, which blocks are slidably mounted on
the end bar of a frame 11, such as is used for
carrying variable speed transmission cones
12, said blocks being slidably mounted on the
frame and movable independently of each
other. Extending transversely through the
frame 11 is the usual form of threaded shaft
13 to which are connected levers 14 for con-
trolling the sets of cones 12, and through the

- medium of which the speed of the variable

speed shaft of the transmission mechanism is
increased or decreased. Mounted upon the
frame 11 is a motor 15, to the shaft 16 of which
is attached a worm 17, said worm meshing
with a worm gear 18 on one end of the shaft
13, while at the opposite end of said shaft is a

- gear 19 which meshes with a pinion 20 con-
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nected to one end of an adjusting screw 21,
the threaded end of said screw entering a
threaded socket 22 which extends longitudi-
nally of the block 9, consequently when the
shaft 13 is operated to change the positions of
the pairs of cones 12, the screw 21 will be ro-

* tated for moving the block 9 lengthwise. The

I

block 10 is provided with a recess 23 in which
is located a contact 24, the ends of the contact
being bent upwardly and curyed to form con-
tact fingers 25 and 26 respectively, and these

fingers are adapted to engage respectively:

_with contact plates 27 and 28 on the under
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face of the block 9. The plates 27 and 28 are
so positioned that the contact fingers may
remain out of contact with both of the plates,
but when the block 10 is moved longitudinally
in either direction one of the fingers of the
contact 24 will be brought into engagement
with one or the other of the contact plates 27
or 28 thereby closing a circuit through a wire
29, connected with the contact 24, and through
a wire 30 connected with the contact plate 27,
or a wire 31 connected with the contact plate

5 98, the closing of a circuit causing the motor

15 to drive the worm 17, the direction of travel
of the motor and worm depending upon
whether the circuit is closed through the wire
30 or 31. » )

Any suitable means may be emgloyed for
moving the block 10 lengthwise, but in the
present instance a cable 82 is connected with
one end of the block 10 and extended over a
sheave 33 so as to properly guide the cable,
and as shown in Figure 1 of the drawings, the
cable associated with the block on the variable
speed mechanism 5 is connected with a hand
operated drum 34, so that the speed of this
particular unit may be manually operated
while the cables connected with the blocks on
the variable speed mechanisms 6 and 7 are ar-
ranged for automatic operation. These latter
cables are connected with idlers 35 and 36
which are located, respectively, between the

5 units 2 and 3 and 3 and 4, the 1dlers being ro-

tatably mounted and vertically adjustable in
guides 37 and 38 respectively, and as the strip
of fabric passes below these idlers, and in fact
supports the idlers, the contraction or expan-
sion of the fabric will control the positions of
the idlers and determine the positions of the
blocks 10 attached to the cables connected with
said idlers, consequently the speed of the
transmission mechanisms 6 and 7 will be auto-
matically controlled.

The.cables 32 move the blocks 10 in one di-
rection only, and the cables exert an endwise
pull on the blocks 10 only in the event of an
expansion of the fabric or through the manual
operation of the drum 34, consequently other
means must be provided for moving the blocks
10 in the opposite direction. In this instance
a spring 39 is connected to the opposite end
of the block 10 from that to which the cable
82 is connected, the opposite end of the spring

1,687,339

being connected to a part of the frame in
which the block 10 is mounted, consequently
as the tension on the cables 82 1s released the
springs 39 will move the blocks 10-in the op-
posite direction, and if the cables are suffi-
ciently slackened will move the fingers 25 into
engagement with the plates 27 and close the
circuit through the wires 29 and 30, thereby
energizing the motor 15 and setting up rota-
tion of the adjusting screw 21, the direction
of travel of the motor causing the block 9 to
move to the right. This movement will con-
tinue until the block 10 stops its movement
and the block 9 continues to move a sufficient
distance to break connection between the plate
27 and finger 25. The block 10 may be made
of such a length that in the event the cable 32
should break, the spring 39 will practically
instantly move the contact 24 entirely past the
plate 27, the movement of the block 10 being
so rapid that the operation of the motor will
be very slight. The direction of travel of the
motor 15 is controlled through the medium of
switch tongues 40 and contact plates 41 and
42, the plates 41 and 42 being placed at oppo-
site sides.of the switch tongues so that the
tongues may be swung in opposite directions

for successively making contacts with the:

plates. -
The movement of the switch tongues 40 is
controlled by magnets 43 and 44 with which
co-operates a common armature 45, said
armature being connected to an insulating
block 46 to which the switch tongues 40 are
also connected, the block 46 having pivots 47
at its ends so arranged that the block will
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rock on the pivots and move the switch, .

tongues into engagement with either the
plates 41 or 42. One end of the armature
45 is associated with the magnet 43, while
the opposite end thereof is associated with
the magnet 44, consequently when a circuit
is formed through the wire 29, finger 25, con-
tact plate 27 and wire 30, the end of the arma-
ture 45 co-operating with the magnet 43 will
be energized and drawn downwardly, there-
by swinging the switch tongues 40 into en-
g}?gement with contact plates 41, while should
the circuit be formed through the wire 29,
finger 26, contact plate 28 and wire 31, the
magnet 44 will be energized and the end of
the armature co-operating therewith moved
downwardly thereby swinging the switch
tongues in the opposite direction and into en-
gagement with the plates 42, this movement
reversing the rotation of the motor 15 and
causing the adjusting screw 21 to move the
block 9 in the opposite direction from that
previously described. When both magnets
are de-energized the tongues 40 will auto-
matically move to a neutral position between
the contact plates 41 and 42.

Power may be supplied to the variable
speed transmission devices 5, 6 and 7 from any
suitable source such as a motor, line shaft,
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counter shaft or the like through the medium
of belts, chains gearing, etc. In the illus-
tration embodiment of the invention shown
in the drawings power is supplied by electric
motors 48, 49 and 50 to the respective va-
riable speed transmission devices 5, 6 and 7
through the medium of belts 51, 52 and 53.
'The power is transmitted from the variable
speed. transmission devices to units 2, 3 and
4 by means of belts 54, 55 and 56 as here
shown, but any other sultable means may be
used. The fabric or other material being
treated is indicatéd as being unwound from
a roll 57 and rewound on a roll 58.

In operation, after the drum 34 has been
operated manually for regulating the speed
of the mechanism 5, any expansion of the
fabric passing below the idlers 35 or 36 will
cause said idlers to descend and move the re-
spective block 10, to which the idler is at-
tached endwise, thereby moving the finger
96 into engagement with the plate 28, where-
upon a circuit will be formed through the
wires 29 and 31 and the magnet 44 being thus
energized, will swing the tongues 40 into en-
gagement with the plates 42, and as this cir-
cuit is closed, the motor 15 will be energized
and driven so long as the contact finger 26 is
in engagement with the contact plate 28, and
this registration will continue so long as the
idler continues to. descend. As soon, how-
ever, as the idler has reached the limit of its
downward movement, the endwise movement
of the block 10 will cease but the operation
of the motor will continue to move the block
9 lengthwise until the plate 28 is moved out
of engagement with the contact finger 26, this
operation of the motor also operating the
shaft 13 for changing the speed of the va-
riable speed mechanism, the change in speed
being such as to regulate the operation of
the particular unit to which the variable
speed mechanism is connected until another
cﬁange occurs in the fabric. Should the
fabric begin to contract or shorten, the idlers
will be elevated and the tension removed from
the cables connected to the blocks 10, where-
upon the springs 39 will move the blocks
lengthwise in the opposite direction a suffi-
cient distance to form a circuit through the
finger 25 and contact plate 27, thereby mov-
ing the switch tongues 40 into engagement
with the plates 41 and causing the motor to

- operate in reverse movement, this operation
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continuing until the block 10 has been moved
to a neutral point and the contact 27 moved
‘out of engagement with the finger 25. Tt
will thus be seen that the fluctuating move-
ment of the idlers 85 and 36 will automatical-
ly control the rate of speed of the variable
speed mechanisms 6 and 7, and it will likewise
be seen that the operation of the shaft 13 for
regulating the speed of the cones 12 will act
to break the circuit between the contact plates
27 and 28 and the.contact 24.

3

Having thus fully described my said in-
vention, what ¥ claim as new and desire to
secure by Letters Patent, is: o

1. The combination with an adjusting

shaft of a variable speed transmission mech-

‘anism and an electrically driven motor for

operating said shaft, of a pair of slidably
mounted co-operating blocks, a pair of con-
tact plates on one of said blocks, a contact
mounted on the other block and having fin-
gers for engagement with said plates, auto-
matic means for moving the contact carrying
block endwise, and means controlled by the
operation of said shaft for moving the plate
carrying block lengthwise in opposite direc-
tions.

2. The combination with a speed changing
means for variable speed mechanism, and
means for operating said speed changing
means, of a pair of slidably mounted blocks,
contact plates in separated relation on one of
said blocks, a contact on the opposite block
having fingers for engagement with the plates
of the other block, means controlled by the
operation of said speed changing means for
moving the plate containing block length-
wise, and means for automatically moving
the contact carrying block lengthwise for en-
gaging the fingers of the contact thereon with
one or the other of said plates. :

3. The combination with a variable speed
transmission mechanism, of means for chang-
ing the position of parts of said transmission
mechanism, and means for utilizing the move-
ment of the parts of the transmission mech-
anism for stopping operation of the position
changing means, substantially as set forth.
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4. Gearing comprising a lever, a speed- -

varying element operated thereby, means for
operating the lever including an electric
switch, and means for automatically break-
ing the circuit at said switch after a prede-
termined movement of the lever, substantial-
ly as set forth.

5. Gearing comprising a lever, a speed-
varying element operated thereby, means for
operating the lever including an electric
switch having relatively movable parts,
means controlled by material in a driven
machine for moving one of said parts of the
switch to close a circuit for causing operation
of the lever, and means in connection with
the lever-operating means for moving an-
other of said parts of the switch to break the
circuit, substantially as set forth.

6. In combination, a driven machine, and
gearing for driving the same including pow-
er-operated shiftable speed varying means,
a circuit-closer for setting the shiftable means
in motion when the circuit is closed, means
under control of the material in the machine
for closing the circuit, and means for break-
ing the circuit after a predetermined move-
ment of the shiftable means, substantially as
set forth.
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7. In combination, a driven machine, and
gearing for driving the same including pow-

er-operated shiftable speed varying means, a
circuit-closer for setting the shiftable means
in motion when closed said circuit-closer hav-
ing relatively movable parts, means for mov-
ing one of said parts to an extent controlled
by the condition of the material being oper-
ated on, and means controlled by the move-
ment of said shiftable means for re-establish-
ing the relation of said movable parts of the
circuit-closer to break the circuit, substantial-
ly as set forth.

8. In a machine operating on web material,
driving gearing, speed-varying means there-
for including a shifting element, means for
moving the shiftable element including a cir-
cuit-closer having a plurality of movable
parts, means for moving one of said parts a
distance proportional to variations in the ten-
sion of the material thereby closing the cir-
cuit, and connections from the shiffable ele-
ment for causing another element of the cir-
cuit-closer to follow the first and thus break
the circuit after a movement corresponding
to such variations of tension, substantially

" as set forth.

9. A machine for operating on continuous
strip material comprising a shiftable speed-
varying element, means to move the same in-
cluding a circuit-closer having two relatively
slidable parts, means for imparting move-
ment to one such part in proportion to varia-
tions of tension in the material being oper-
ated on, and means operating in synchronism
with said shiftable element for giving an-
other part a follow-up movement whereby the
circuit is broken after a travel of the latter
part proportioned to said variations of ten-
sion, substantially as set forth.

10. The combination of a pair of expan-

- sible pulleys, a belt extending thereover, a
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pair of levers for adjusting the pulleys in op-
posite senses, a screw to adjust the levers si-
multaneously, an electric motor operating the
screw, a switch in the motor circuit having
two movable parts, means controlled by vari-

‘ations of condition in the material being

operated on for moving one part in either of
two opposite directions, and gearing connect-
ed to said screw for giving the other part of
the circuit-closer a follow-up movement
wherehy the circuit is broken after a travel
proportioned to such variation in condition,
substantially as set forth.

11. The combination of . speed varying
mechanism, adjusting means therefor, an

electric motor, gearing connecting the motor "

to the adjusting means, automatic means for
closing the motor circuit, and means con-
trolled by the adjusting means for break-
ing the motor circuit, substantially as sef
forth.

12. The combination of speed varying
mechanism, adjusting means therefor, an
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electric motor, gearing connecting the motor
to the adjusting means, automatic means for

‘closing the motor circuit, electrical means for

determining the direction of rotation of the
motor, and means controlled by the adjust-
ing means for breaking the motor circuit, sub-
tantially as set forth. . . 4

13. The combination of driving mechanism,
means for varying the speed of the same, a
shiftable element, an electric motor for shift-
ing the same, means under control of the ma-
terial being operated on for starting the mo-
tor, and means operated by the shiftable ele-
ment for stopping the same, substantially as
set forth. '

14. In combination, two machines arranged
to operate-on the same material in series, a
variable-speed mechanism through which one

70
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of said two machines is driven, power-oper- -

ated means for operating said variable speed
mechanism to vary the relative speeds of said
two machines, and means for controlling said
power-operated means jointly by the accomu-
lation of material between the two machines
and by the position of said power-operated
means.

15. In combination, two machines arranged
to operate on the same material in series, a
variable-speed mechanism through which one
of said two machines is driven, power-oper-
ated means for operating said variable-speed
mechanism to vary the relative speeds of said
two machines, control means for controlling
the supply of power to said power-operated
means, and means for governing said control

means by the accumulation of material be-

tween the two machines.

16. In combination, two machines arranged
to operate on the same material in series, a
variable-speed mechanism through which one
of said two machines is driven, power-oper-
ated means for operating said variable-speed
mechanism to vary the relative speeds-of said
two machines, control means for controlling
the supply of power to said power-operated
means, and means for governing said control
means jointly by the accumulation of mate-
rial between the two machines and by the posi-
tion of said power-operated means.

17. In combination, two machines arranged
to operate on the same material in series, a
variable-speed mechanism through which one
of said two machines is driven, power-oper-
ated means for operating said variable-speed
mechanism to vary the relative speeds of said
two machines, control means for controlling
the supply of power to said power-operated
means, said control means comprising two
movable members, and means for moving one
of said movable members in accordance with
the accumulation of material between the two
machines and for moving the other of said
two members by the movements of said power-
operated means.

18. Incombination, two machines arranged
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to operate on the same material in series, a
variable-speed mechanism through which one
of said two machines is driven, power-oper-
ated means for operating said variable-speed
mechanism to vary the relative speeds of said
two machines, control means for controlling
the supply of power to said power-operated
means, said control means comprising two
relatively movable members, and means for
producing a relative movement of said two
members by the accumulation of material be-
tween the two machines and for producing
the reverse relative movement of said two
members by the movement of said power-op-
erated means which is produced in response
to the first-named relative movement.

19. In combination, two machines operat-
ing on the same strip of material in series,
sald strip being arranged in a bight between
the two machines, a control member arranged
to be carried in said bight and to be movable
by the lengthening and shortening of the
bight, a variable-speed mechanism through

- which one of said two machines is driven, and
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means for controlling said variable-speed
mechanism jointly by the vertical movements
of said control members and by the condition
of said variable-speed mechanism.

20.. The mechanism set forth in claim 14, in

-which the mateiial operated on by the ma-

chines travels in a strip from one of the ma-
chines to the other in combination with means

“for forming a bight in the intermediate sec-

tion of the strip between the two machines, a
control member hung in said bight and mov-
able transversely of its axis by the lengthen-
ing and shortening of the bight, and means op-
erated by said movements of said control
member for producing the control in response
to the accumulation of material between the
two machines.

21. The mechanism set forth in claim 15,
in which the material operated on by the ma-
chines travels in a strip from one of the ma-
chines to the other in combination with means
for forming a bight in the intermediate see-
tion of the strip between the two machines, a
control member hung in said bight and mov-
able transversely of its axis by the lengthen-
ing and shortening of the bight, and means
operated by said movements of said control
member for producing the control in response
to the accurnulation of material between the
two machines.

29. The mechanism sét forth in claim 16,
in which the material operated on by the ma-
chines travels in a strip from one of the ma-
chines to the other in combination with means
for forming a bight in the intermediate sec-
tion of the strip between the two machines, a
control member hung in said bight and mov-
able transversely of its axis by the lengthen-
ing and shortening of the bight, and means
operated by said movements of said control
member for producing the control in response

5

to the accumulation of material between the
two machines. :

© 23. The mechanism set forth in claim 17, in
which the material operated on by the ma-
chines travels in a strip from one of the ma-

" chines to the other in combination with

means for forming a bight in the intermedi-
ate section of the strip between the two ma-
chines, a control member hung in said bight
and movable transversely of its axis by the
lengthening and shortening of the bight, and
means operated by said movements of said
control member for producing the control in
response to the accumulation of material be-
tween the two machines.

24. The mechanism set forth in claim 18, in
which the material operated on by the ma-
chines travels in a strip from one of the ma-
chines to the other in combination with means
for forming a bight in the intermediate sec-
tion of the strip between the two machines, a
control member hung in said bight and mov-
able transversely of its axis by the lengthening
and shortening of the bight, and means oper-
ated by said movements of said control mem-
ber for producing the control in response to
the accumulation of material between the two
machines.

25. In combination, two machines operat-
ing on the same strip of material in series,
said strip being arranged in a bight between
the two machines, a control member arranged
to be carried in said bight and to be movable
by the lengthening and shortening of the
bight, a variable-speed mechanism through
which one of said two machines is driven,
means for controlling said variable-speed
mechanism by the movements of said control
member, the material operated on by the ma-
chines traveling in a strip from one of the ma-
chines to the other, in combination with means
for forming a bight in the intermediate sec-
tion of the strip between the two machines; a
control member hung in said bight and mov-
able transversely of its axis by the lengthening
and shortening of the bight, and means oper-
ated by said movements of said control mem-
ber for producing the control in response to
the accumulation of material between the two
machines.

26. In combination, two machines operat-
ing on the same strip of material in series, said
strip being arranged in a bight between the
two machines, a control member arranged to
be carried in said bight and to be movable by

-the lengthening and shortening of the bight,

a variable-speed mechanism through which
one of said two machines is driven, means for
controlling said variable-speed mechanism
jointly by the vertical movements of said con-
trol members and by the condition of said
variable-speed mechanism, the material oper-
ated on by the machine traveling in a strip
from one of the machines to the other, in com-
bination with means for forming a bight in
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the intermediate section of the strip between
the two machines, a control member hung in
said bight and movable transversely of its
axis by the lengthening and shortening of the
bight, and means operated by said movements
of said control member for producing the con-
trol in response to the accumulation of mate-
rial between the two machines.

27. In combination, two machines, ar-
ranged to operate on the same material in
series, a variable-speed mechanism through
which one of said two machines is driven,
power-operated means for operating said
variable-speed mechanism to vary the relative
speeds of said two machines, control means
for controlling the supply of power to said

- power-operated means, said control means
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comprising two movable members, and mcuns
for moving one of said movable members in
one direction or the other according as the
accumulation of material between the two ma-
chines increases or decreases, respectively,
and for subsequently moving the other mem-
ber in the same direction to restore the nor-
mal relation between said two members by
the operation of said power-operated means.

28. In combination, two machines ar-
ranged to operate on the same material in
series, a variable-speed mechanism through
which one of said two machines is driven,
power-operated means for operating said

variable-speed mechanism to vary the relative

speeds of said two machines, control means
for controlling the supply of power to said
power-operated means, said_control means
comprising two movable members, and means
for moving one of said movable members in
one direction or the other according as the
accumulation of material between the two
machines increases or decreases, respectively,
and for subsequently moving the other mem-
ber in the same direction to restore the nor-
mal relation between said two members.

29. In combination, a power-operated de-
vice, control means therefor, said control
means comprising two movable members,
and means for moving one of said movable
members in one direction or the other in ac-
cordance with variations in a determining
quantity and for subsequently moving the
other member in the same direction to restore
%)he normal relation between said two mem-

ers.

30. In combination, a power-operated de-

vice, control means therefor, said control
means comprising two movable members,
and means for moving one of said movable
members in one direction or the other in ac-
cordance with variations in a determining
quantity and for subsequently moving the
other member in the: same direction to re-
store the normal relation between said two
members by the operation of said power-
operated device.

31, The combination with a variable speed
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transmission mechanism and a machine
driven thereby, said machine having a work-
controlled part, of a speed changing mecha-
nism, means actuated by said work-controlled
part for operating the speed changing mech-
anism, and means for reversing the direc-
tion of movement of said speed changing
mechanism at any point in the travel of the
work-controlled part, substantially as set
forth.

32. Means for treating fabric to successive
operations in a eontinuous manner, which
consists in the combination of a plurality of
different fabric treating machines through
which the fabric passes in succession with
separate power means for mechanically driv-
ing each of the fabric treating machines at a
normal predetermined speed suitable for said
machines, separate means intermediate of
the separate power means and the respective
fabric treating machines for varying the
speed of the latter, by reason of which the
speed of any of the fabric treating machines
may be increased or decreased, and automatic
means controlled by the looseness of the fab-
ric in passing from one fabric treating ma-
chine to the next of said machines in succes-
sion for automatically controlling the speed
varying means for the machine upon which
the fabric is received, whereby the speed of
said machine is increased or decreased as
the case may be in accordance with the
increase or decrease in the looseness of
the fabric in passing from one machine
to the machine next in succession and whose
speed is to be automatically controlled,
wherein the separate means for driving each
of the fabric treating machines through
which the fabric passes consists of a constant
speed motor.

33. Means for treating a fabric to succes-
sive operations in a continuous manner which
consists in the combination of a plurality of
different machines through which the fabric
passes in succession, separate constant speed
means for driving each of the machines, in-
terposed speed varying means between each
of the constant speed means and the respec-
tive machines driven thereby whereby the
spéeds of said machines may be independent-
ly varied without affecting the constant speed
means, manually controlled means for regu-
lating the interposed speed varying means
of one of the machines, and automatic means
controlled by the looseness of the fabric in
passing from the manually controlled ma-
chine to the next machine of the series for
adjusting the interposed speed varying means
thereof whereby the speed of said machine is
automatically increased or decreased as the
case may be in accordance wth the increase
or decrease of the looseness of the fabric in
passing from the preceding or manually con-

- trolled machine to the machine the speed- of

which is to be automatically controlled.
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34. Means for driving
speed of a machine of a “range” which con-
sists of a driving shaft and a driven shaft,
variable speed transmitting devices between
the two shafts, a constant speed motor for
operating the driving shaft at a constant
speed, power transmitting means from the
driven shaft to the machine whose speed is
to be automatically controlled, mechanical
means for increasing or decreasing the specd
of the driven shaft, a controlling electrie mo-
tor for operating the mechanical means, a
source of electric energy for operating the
control motor,

and controlling the

tion -and- reversing its direction of rotation
controlled by the extent of slack in the tex-
tile material passing to the machine of the
“range” whose speed'is to be controlled.

85. Means for treating a fabric to succes-
sive operations in a continuous manner which
consists in the combination of a plurality of
different machines through which the fabric
passes in succession, separate constant speed
means for driving each of the machines, in-
terposed speed varying means between each
of the constant speed means and the respec-
tive machines driven therehy whereby the
speeds of said machines may be independ-
ently varied without affecting the constant
speed means, manually controlled means for
regulating ‘the interposed speed varying
means of one of the machines, and automatic
means controlled by the looseness of the
fabric in passing from the manually con-
trolled machine to the next machine of the
series for adjusting’ the interposed speed
varying means thereof whereby the speed of
said machine is automatically. increased or
decreased as‘the case may be in accordance
with the increase-or decrease of the looseness
of the fabric in passing from the preceding
or manually controlled machine to the ma-
chine the speed of which is to be automati-
cally controlled, substantially as set forth.

86. Means for treating fabric to succes-
sive operations in a continuous manner,
which consists in the combination of a plu-
rality of different fabric treating machines
through which the fabric passes in succes-
sion with separate power means for mechani-
cally driving each of the fabric treating ma-
chines at a normal predetermined speed suit-

- able for said machines, separate means inter-

65

60

mediate of the separate power means and the

- respective fabric treating machines for vary-

ing the speed of the latter by reason of which
the speed of the fabric treating machines
may be relatively increased or decreased, and
automatic means controlled by the looseness
of the fabric in passing from one fabric
treating machine to the next of said ma-

- chines in successton for automatically ‘con-

65

trolling the speed varying means for tt-
machitie upon which the fabric is receivie

4 and ‘an- electric switch for.
.putting the control motor in and out of ac-

7

whereby the speed of said machine is in-
creased or decreased as the case may be in

-accordance with the increase or decrease in

the looseness of the fabric in passing from
one machine to the machinc next in succes-
sion and whose speed is to be automatically
controlled, substantially as set forth. -

387. Means for treating fabric to successive
operations in a continuous manner, which
consists in the combination of g plurality of
different fabric treating machines through
which the fabric passes in succession with
separate power means for mechanically driv-
ing each of the fabric treating machines at
a normal predetermined speed suitable for
said machines, separate means intermediate
of the separate power means and the respec-
tive fabric treating machines for varying
the speed of the latter by reason of which the
speed of the fabric treating machines may be
relatively increased or decreased, and auto-
matic means controlled by the looseness of the

7

80

85

fabricin passing from one fabric treating ma- .

chine to the next of said machines in succesd-"
1 90

sion for automatically controlling the spee
varying means for the machine upor: which
the fabric is received, whereby the speed of
sald machine is increased or decreased as
the case may be in accordance with the in.
crease or decrease in the looseness of the fab-
ric in passing from one machine to the ma-
chine next in succession and whose speed is
to be automatically controlled, the separate
power means for driving each of the fabric
treating machines through which the fabric
passes consisting of a constant speed motor,
substantially as set forth.

38. Means for driving and controlling the
speed of a machine of a “range” which con-
sists of a driving shaft and a driven shaft,
variable speed transmitting devices betwoen
the two shafts, a constant speed motor for
operating the driving shaft at a constant
speed, power transmitting means from the
driven shaft to the machine whose speed is
to be automatically controlled, mechanical
means for increasin
of the driven shaift, a controlling electric
motor for operating the mechanical means. a
source of electric energy for operating the
control motor, and an electric switch for
putting the control motor in and out of ac-
tion and reversing its direction of rotation
controlled by the extent of slack in the textile
material passing to the machine of the
“range” whose speed is to be controlled, sub-

-stantially as set forth.

39. The combination of a variable speed
transmission mechariism and g machine
driven thereby, a traveling work-controlled
part actuated by the work to be treated in
said machine, an electrically actuated speed
changing mechanism, means actuate by
said work-controlled part for controlling the
operation of the electrically actuated speed
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, changing mechanism, and means for revers-
ing t%e Jirection of movement of said speed
changing mechanism by the work-controlled

. part at any point. when
travel is reversed, substantially as set forth.

40.  The combination with a variable speed
power means and a machine driven thereby,
a traveling work-controlled part actuated by
the work to be treated in said machine, a
speed = changing means for said variable
power means ~actuated by said work-con-
trolled part for controlling the speed of the
power means, and Imeans for reversing the
direction of movement of the speed changing
means by the work controlled part at any
point when the direction of its travel is re-

" versed, substantially as set forth.

41, In combination, two machines operat-
ine on the same strip of material in series,
saxd strip being arranged in a: bight between
the two machines, a control member arranged

“to be carried in said bight and. to be mov-
able by the lengthening and shortening of

the direction of its.

1,687,339

the bight,
through which one of said two machines is
driven, constant speed means for operating
the variable speed mechanism, means for con-
trolling said variable-speed mechanism by
the movements of said control member, the
material operated on by the machines travel-
ing in a strip from one of the machines to
the other, in combination with means for
forming a bight in the intermediate section
of the strip between the two machines, a con-
trol member hung in said bight and movable
trausversely of its_axis by the lengthening
and shortening of the bight, and means oper-
ated by said movements of said control mem-
ber for producing the control in response to
the accumulation of material between the two
machiries, substantially as set forth, ~
In witness whereof, I have hereunto set
my hand at Indianai]))o]js, Indiana, this 3rd
day of February, A. D.
twenty-two. - :
DARCY E. LEWELLEN.
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