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The present invention relates to a knitting machine 
drive, and more particularly to a circular knitting machine 
provided with an infinitely variable drive. 

Circular knitting machines operate at a predetermined 
high working speed, which corresponds to a maximum 
rotary speed of the needle cylinder, and in interlock ma 
chines also to a maximum speed of the dial. However, 
it is sometimes necessary to reduce the rotary speed of the 
needles in the cylinder, or of the needle cylinder and dial, 
to such a low speed that the operation of the needles is 
slowed down to such an extent that it can be observed by 
the person operating the machine. 

If the machine is comparatively small, a drive wheel or 
gear is manually turned, and if the machine has a large 
diameter for example an interlock machine, a transmis 
Sion provided with hand wheels acts on the turnable ele 
ments of the machine so that the same can be slowly 
turned. The person observing the operation of the needles 
at low speed must, at the same time, turn the hand wheel, 
which requires great force, and moreover, the operating 
person is compelled to stand in the proximity of the hand 
wheel, while observation of needles at another point of 
the diameter of the machine may be necessary. Even if 
Several hand wheels are provided, it is not possible to 
mount a sufficient number of hand wheels and associated 
transmissions around the periphery of the machine to 
permit the observer to see all needles during the slow 
motion operation. Due to the fact that the operating 
person must apply great force to turn the machine, he 
cannot concentrate on the observation of the needle opera 
tion. Another disadvantage of the known manual opera 
tions of knitting machines resides in that the knitting ma 
chine can be turned substantially at one low speed. It is 
not possible to vary the speed of the needle operation dur 
ing observation while the machine is manually turned. 

It is one object of the invention to overcome the dis 
advantages of known constructions for operating ma 
chines, particularly knitting machines, at a very low speed, 
and to provide means for operating a machine by a motor 
at a very low speed, so that no manual operation is re 
quired during observation of machine operations. 
Another object of the invention is to provide means for 

driving a machine, particularly a circular knitting ma 
chine, in opposite directions at an infinitely variable speed, 
which can be adjusted between a normal high operating 
speed, and a very low speed at which machine operations, 
and particularly needle operations can be observed in 
slow motion. 
Another object of the invention is to provide means for 

driving a knitting machine at an infinitely variable speed 
including a very low speed, and to provide means for ad 
justing the rotary speed of the machine at several points 
around the circumferential periphery of the machine so 
that the operator controlling the speed of the machine can 
observe any Selected part of the machine from suitable 
points at the periphery of the machine. 

Another object of the machine is to provide means for 
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2 
normally preventing an adjustment of the drive to a speed 
exceeding a desired working speed of the machine. 
With these objects in view, the present invention relates 

to an infinitely variable drive for a machine, particularly 
a circular knitting machine. One embodiment of the in 
vention comprises a drive motor, an infinitely variable 
transmission including an output shaft for driving the 
machine, and a movable control element for varying the 
Speed of the output shaft; a reversible control motor for 
operating the control element of the variable transmission; 
and manually operable switching means, preferably pro 
vided on the housing of the machine in circumferentially 
Spaced position, and electrically connected with the con 
trol motor for starting and reversing the same. By oper 
ating the Switching means, which preferably include pairs 
of Switches for driving the control motor in one or the 
other direction of rotation, the operator can reduce and 
increase the speed of the machine, and particularly can 
cause rotation of the needle cylinder and operations of 
the needles at such a low speed that the function of the 
needles can be clearly observed. 

If the control motor is disconnected and stopped by 
operation of the switching means in any position, the vari 
able transmission will drive the knitting machine at a 
corresponding speed which may be the normal high work 
ing speed or a very low observation speed. 
The Switching means do not require additional space, 

since the connectors and cables can be easily mounted 
within the housing of the machine so that only the manual 
ly operated Switches have to be mounted on peripheral 
portions of the housing. The circumferential spacing of 
the manually operated switches would be selected to per 
mit the operator to observe the machine operation from 
as many points around the perimeter of the machine as is 
necessary. In this manner, the speed of the machine can 
be varied, or maintained at a desired low level at any 
observation point around the circumference of the ma 
chine. 

In the preferred embodiment of the invention, the con 
trol motor operates an actuating member by which two 
limit Switches are actuated to cause stopping of the con 
trol motor so that the control element of the variable 
transmission also stops resulting in rotation of the knit 
ting machine at a certain terminal speed. The two limit 
Switches determine the speed limits of the machine corre 
Sponding to the desired high working speed and to a very 
low observation speed. Preferably adjusting means are 
provided for adjusting the position of the limit switch 
which controls the maximum speed of the knitting ma 
chine so that the working speed can be selected. 

It is advantageous to lock the limit switch arrangement 
in a selected position corresponding to the maximum 
Working speed so that unauthorized persons cannot in 
crease the working speed of the machine beyond the speed 
limit set by the supervisor. 
The limit switches also prevent damage to the trans 

mission since the control element by which the speed of 
the output shaft of the transmission is determined, can 
not be moved by the control motor beyond its normal 
end positions corresponding to the limits of adjustment 
of the variable transmission. 

Several switch units are provided around the circum 
ference of the machine housing, each switch unit in 
cluding first and second manually operable switches which 
cause, respectively, increase or decrease of the speed of 
the knitting machine when actuated, and stopping of the 
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control motor and continued operation of the machine at 
a constant speed, when released by the operator. 
The novel features which are considered as charac 

teristic of the invention are set forth in particular in the 
appended claims. The invention itself, however, both as 
to its construction and its method of operation, together 
with additional objects and advantages thereof, will be 
best understood from the following description of Specific 
embodiments when read in connection with the accom 
panying drawings, in which: 

FIG. 1 is an elevation, partially in section, illustrating 
one embodiment of the invention; 

FIG. 2 is a diagram illustrating the electric circuit of 
one embodiment of the invention; 
FIG. 3 is an elevation, partially in axial section, illus 

trating an infinitely variable transmission used in the 
drive arrangement of the present invention; and 

FIG. 4 is an axial sectional view of a circular knitting 
machine provided with the apparatus of the invention. 

Referring now to the the drawing, and infinitely vari 
able transmission 2, having an output shaft 4, and a drive 
motor driving the input shaft a, see FIG. 3, of the 
variable transmission 2, are mounted by means of a flange 
on the stationary housing 3 of the machine. Output 
shaft 4 is connected with the main shaft of the machine 
and drives, for example, the needle cylinder of a circular 
knitting machine, and also the dial of an interlock ma 
chine. As best seen in FIG. 4, a needle cylinder ring 
101 is secured to the housing 3 by screws 102. Ring 101 
turnably supports the lower end of the needle cylinder 
103 which has axially extending channels for guiding 
cylinder needles 104 which are reciprocated by cams 105 
of the stationary cam cylinder 106. Cam cylinder 106 
is secured by screws 107 to a stationary ring 08 secured 
by screws 109 to housing 3 which includes supporting legs, 
not shown. 
A dial 10 supports dial needles 11 for radial move 

ment. Dial cams 112 on a dial cam plate 113 cooperate 
with the dial needles 111. Dial 110 is rotated in syn 
chronism with needle cylinder 103. 
The lower part of needle cylinder 193 has a gear ring 

meshing with a gear 114. Gear 1:4 is secured by a key 
15 to the vertical shaft 16 which is mounted in a bear 

ing 3c of housing 3. The lower end of shaft 116 is se 
cured by a key 117 to a bevel gear 118 which meshes with 
a bevel gear 19 secured by a key 120 to a horizontal 
shaft 12 which is turnable in a bearing 122, but non 
movable in axial direction due to a ring 23 fixed on shaft 
121. Bearing 122 is secured by screws 124 to the hous 
ing 3. 

Housing 3 has a flange 3a to which a part 125 of the 
casing of transmission 2 is secured. Shaft 4, to which 
bevel gear 127 is secured by key 26, is mounted in a 
bearing of part 125. Bevel gear 127 meshes with bevel 
gear 128 on shaft 12, so that the needle cylinder, and 
thereby the dial, are driven from output shaft 4. A con 
trol element, shown to be the shaft 5 with a bevel gear 
6 controls the ratio of the infinitely variable transmission 
2, bevel gear 6 meshing with a bevel gear 9 on the output 
shaft 8a of a reversible electric control motor 8 which is 
mounted on the housing of transmission 2 by means of a 
bracket 7. 
Any variable transmission may be used in the drive 

arrangement of the invention, and FIG. 3 illustrates an 
infinitely variable transmission 2 which is available in 
the trade. The drive shaft 1a of transmission 2 carries 
a frusto-conical friction wheel 34, which is in frictional 
engagement with a plurality of planetary frusto-conical 
friction wheels 33 which are rotatable about the respec 
tive axes thereof, and also mounted on a spider structure 
for revolving about the axis of shaft a. An outer fric 
tion ring 32 has a cylindrical inner Surface whose axis 
coincides with the axis of shaft a and of output shaft 4. 
A friction wheel 4a on shaft 4 is in frictional engagement 
with the cylindrical inner surface of the outer friction 
ring 32. Friction ring 32 has an inner annular projection 
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4. 
32a in frictional engagement with conical friction Sur 
faces. 33a of the planetary friction wheels 33. When ring 
32 is shifted in axial direction, the ratio of the trans 
mission is infinitely and gradually varied so that the rotary 
speed of the output shaft 4 is varied between a minimum 
and a maximum. 
The adjustment of friction ring 32 is accomplished 

by turning movement of the control element 5, 6. Shaft 
5 carries a gear 36 cooperating with a gear portion on a 
cylindrical member 37, which is not movable in axial 
direction thereof, but is turnable about the axis of shaft 
1a and has inner threads meshing with an outer thread 
32d on a cylindrical member 32b which is surrounded by 
member 37 and is non-turnably mounted. A ball bearing 
32c coaxial with shaft a connects member 32b with ring 
32 for movement in axial direction but permits rotation of 
ring 32 in member 32b so that axial movement of ring 
32, and adjustment of the transmission are effected when 
control motor 8 rotates shaft 5 through meshing bevel 
gears 9 and 6. In all axially shifted positions of friction 
ring 32, friction wheel 4a with output shaft 4 are driven 
at different speeds depending on the position of the an 
nular projection 32a on the friction cone 33a. 
When control motor 8 rotates in one direction, the 

speed of output shaft 4, and of the knitting machine is 
increased from a minimum to a maximum. When con 
trol motor 8 rotates in the opposite direction, the trans 
mission is adjusted by control element 5, 6 to reduce the 
speed of output shaft 4 from a maximum to a minimum. 
The electrical circuit of the apparatus will now be de 

scribed with reference to FIG. 2. Output shaft 8a and 
bevel gear 9 of control motor 8 are not only connected 
to control element 5, 6 of the variable transmission but 
also to the shaft 10 of a turnable actuating member 11. 
It will be understood that actuating member 11 is turnable 
through an angle substantially corresponding to the angle 
through which control element 5, 6 turns during adjust 
ment of the transmission 2 from maximum ratio to mini 
mum ratio. It is assumed that control motor 8 effects 
a reduction of the speed when turning in clockwise direc 
tion, as viewed in FIG. 2, and an increase of the speed 
when turning in counter-clockwise direction. Shaft 10 
carries a bevel gear, not shown, meshing with bevel gear 
9 so as to be rotated in synchronism with control ele 
inent 5. 

Limit switches 12 and 13 are disposed in the circular 
path of actuating member 11 and actuated by the same 
in two end positions. Limit switches 12 and 13 are con 
nected by a cable 14 to one terminal of a battery 16, or 
corresponding source of a low voltage whose other ter 
minal is connected to ground or mass. A cable 15 in 
cluding a plurality of conductors including conductors 
24, 25 which are connected to the limit switches, and other 
conductors 24a, 25a, is mounted on the housing of the 
knitting machine extending around the periphery thereof. 
Cable 5 is preferably located in an annular covered or 
otherwise closed cavity extending around the housing of 
the machine. 
At places spaced around the circumference of the knit 

ting machine, switch units 100, 100a and so forth, for 
example, 12 units are provided and connected to cable 
15. The positions of the switch units are selected so that 
an operator can observe any part of the machine while 
standing in the proximity of one of the switch units. 

Each switch unit 100, 100a includes a first manually 
Operated Switch 21, 2a, a second manually operated 
SWitch 22, 22a, a first signal lamp 26, 26a connected to 
conductor 25 and to mass or ground M, and a second 
signal lamp 27, 27a connected to conductor 24 and to 
mass M. 

Control motor 8 has three leads 8' which are, respec 
tively, connected to three contacts 18a of a relay 18 and 
to three contacts 19a of a relay 19, the relay contacts 
16a and 19a being connected to a source of power voltage 
17 in Such a manner that upon closing of relay contacts 
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8a control motor 8 will turn in counter-clockwise direc 
tion so that the rotary speed of output shaft 4 of the trans 
mission 2 is increased, while closing of contacts 19a will 
effect turning of control motor 8 in clockwise direction 
and a reduction of the rotary speed of output shaft 4. 
Relays 18c and 19.c are connected to ground M and also 
operate normally closed relay contacts 18b and 19b 
which are, respectively, connected with windings 9c 
and 8c. All switches 22, 25a and so forth are connected 
to each other by conductor 24a and to relay contact 19b 
by conductor 20. All switches 22 are connected to each 
other by a conductor 25a, and to relay contact 18b by a 
conductor 23. Relay contacts 8b and 19b are, respec 
tively, connected in series with windings 19.c and 18c of 
relays 8 and 9. All switches 21 are also connected by 
conductor 24 to limit switch 2 and all switches 22 are 
also connected by conductor 25 to limit switch 13. 
Switches 21, 2ia and 22, 22a etc. are normally open, 
and can be closed by a manual operation, but are biased 
by springs, not shown, to return to the normal open posi 
tion upon release by the operator. 
The arrangement is operated as follows: The operator 

may stand at any selected place around the periphery of 
the knitting machine in the region of one of the switch 
ing units 100, 169a of which, for example, twelve may be 
provided. The position is selected by the operator so that 
he has a good view at a particular part of the machine 
which he wishes to observe during operation at a very 
low speed. The operator depresses manually the button 
of the respective switch 22, 22a of the respective selected 
unit, so that the relay winding 19a is energized causing 
turning of control motor 8 in clockwise direction and 
adjustment of the variable transmission 2 so that the 
rotary speed of output shaft 4 and of the needle cylinder 
of the machine is reduced. The current flows from bat 
tery 6 through conductor 14, limit switch 13, conductor 
25, switch 22, conductor 23, and the normally closed 
relay contact 18b to relay winding 19.c and energizes the 
same so that relay contacts 19a close and cause rotation 
of control motor 8 in clockwise direction. When actuator 
15 engages and opens limit switch 13, the cricuit is inter 
rupted, relay 19 de-energized and relay contacts 19a 
opened so that control motor 8 stops in a position in 
which the variable transmission 2 has been adjusted by 
control elements 5, 6 in such a manner that output shaft 
4 drives the needle cylinder at an extremely low speed 
at which observation of the needle operations by the 
operator is easily possible. The operator may also ob 
serve the operations of needles during the gradual reduc 
tion of the rotary speed of the needle cylinder. 

In the event that the operator releases the button of 
the respective switch 22 while actuator member 1 and 
controi elements 5, 6 of transmission 2 are in an inter 
mediate position, control motor 8 stops in an intermediate 
position, and the needle cylinder of the knitting machine 
is driven at an intermediate speed. When the operator 
again depresses the button of switch 22, the speed is fur 
ther reduced from the intermediate speed to a lower speed 
so that observation of the operations at different speeds 
is possible. 
When it is desired to increase the speed of the machine 

again, Switch 2i is actuated, and relay 8 is energized. 
The current flows from battery 6, through conductor 14, 
limit switch 12, conductor 24, switch 21, conductor 29, 
the normally ciosed relay contact 19b to the relay wind 
ing 18c so that contacts 18a close and connect control 
motor 8 in such a manner to the power voltage 7 that 
control motor 8 rotates in the opposite counter-clockwise 
direction whereby control elements 5, 6 of transmission 
2 is adjusted to increase the speed of output shaft 4 and 
of the knitting machine. When switch 2 is released, 
control motor 8 stops in an intermediate position, since 
the relay winding 18c is disconnected from battery 16. 
If switch 21 is held depressed until actuating member 1 
engages and opens limit switch 12, relay 18 is de-ener 
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6 
gized, opens contacts 8a, and control motor 8 is stopped 
in a position in which control element 5, 6 has adjusted 
transmission 2 to drive output shaft 4 and the knitting 
machine at a high speed corresponding to the normal 
working speed of the knitting machine. In this manner 
the speed of the machine can be adjusted from an ex 
tremely low speed to the normal working speed. 

Limit switch 12, whose position along the circular path 
of movement of actuating member is determines the 
highest speed of the machine, is movable along this cir 
cular path, so that its position can be adjusted. Con 
sequently, the machine will be automatically stopped at 
the desired high working speed, although the variable 
transmission 2 would permit further adjustment result 
ing in an even higher speed of the knitting machine, 
which higher speed, however, is not desired for normal 
operations. The adjusting means by which the position 
of limit switch 12 can be adjusted and secured in an 
adjusted position, is enclosed in a cover provided with 
locking means for preventing access by unauthorized per 
sons to the adjusting means of limit switch 12. In this 
manner, adjusting of the knitting machine to an extreme 
ly high speed exceeding the normal high working speed 
can be prevented by a supervisor. While the output of 
the machine may be increased by such an excessive speed, 
it is in the interest of Safety of operations to run the ma 
chine at a selected high working speed, which should not 
be exceeded. 

While switch 22, 22a is closed, signal lamp 26, 26a. 
is illuminated by current flowing through conductor 25. 
While switch 2 is actuated, signal lamp 27 is illuminated 
by current flowing through conductor 24. The signal 
lamps are extinguished when the respective correlated 
limit Switches 2 and 13 open, so that illuminated sig 
nal lamps 26 and 27, which may have different colors, 
respectively indicate a decrease or increase or the rotary 
speed of the knitting machine during a period of adjust 
ment of control element 5, 6 and variable transmission 2. 

It will be understood that each of the elements de 
scribed above, or two or more together, may also find 
a useful application in other types of adjustable drives 
of machines differing from the types described above. 
While the invention has been illustrated and described 

as embodied in a motor-driven infinitely variable trans 
mission for reducing the speed of a circular knitting ma 
chine to an extremely low speed permitting observation 
of knitting operations, it is not intended to be limited 
to the details shown, since various modifications and 
Structural changes may be made without departing in any 
Way from the spirit of the present invention. 

Without further analysis, the foregoing will so fully 
reveal the gist of the present invention that others can, 
by applying current knowledge readily adapt it for var 
ious applications without omitting features that, from the 
standpoint of prior art, fairly constitute essential char 
acteristics of the generic or specific aspects of this inven 
tion and, therefore, such adaptations should and are in 
tended to be comprehended within the meaning and range 
of equivalence of the following claims. 
What is claimed as new and desired to be secured by 

Letters Patent is: 
1. Control apparatus for a machine of the type de 

Scribed, comprising, in combination, a drive motor; an 
infinitely variable transmission including an output shaft 
for driving the machine and a movable control element 
for varying the speed of said output shaft; a reversible 
control motor connected to said control element for oper 
ating the same; and manually operable switching means 
electrically connected with said control motor for start 
ing, stopping, and reversing the same so that the speed 
of Said machine is selectively increased or reduced, and 
can be set to any selected speed by stopping said control 
motor. 

2. Control apparatus for a knitting machine having a 
housing, comprising, in combination, a drive motor; a 
variable transmission including an output shaft for driv 
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ing the machine and a movable control element for vary 
ing the speed of said output shaft; a reversible control 
motor connected to said control element for operating 
the same; and manually operable switching means in 
cluding a plurality of switch units mounted on said hous 
ing spaced about the periphery thereof to permit observa 
tion of different parts of the machine, each unit being 
electrically connected with said control motor for start 
ing, stopping, and reversing the same so that the speed 
of said machine is selectively increased or reduced, and 
can be set to any selected speed by stopping said control 
motor. 

3. Control apparatus for a circular knitting machine 
having a housing, comprising, in combination, a drive 
motor; a variable transmission including an output shaft 
for driving the machine and a movable control element 
for varying the speed of said output shaft; a reversible 
control motor connected to said control element for oper 
ating the same; and manually operable switching means 
including a plurality of switch units mounted on said 
housing circumferentially spaced about the periphery 
thereof, each unit including a first switch for causing 
rotation of said control motor in one direction of rota 
tion and a second switch for causing rotation of said 
control motor in the opposite direction, said Switches 
being electrically connected with said control motor for 
starting, stopping, and reversing the same so that the 
speed of said machine is selectively increased or reduced, 
and can be set to any selected speed by stopping said 
control motor. 

4. Control apparatus for a machine, comprising, in 
combination, a drive motor; an infinitely variable trans 
mission including an output shaft for driving the machine 
and a movable control element for varying the speed of 
said output shaft; a reversible control motor connected to 
said control element for operating the same; manually 
operable switch means electrically connected with said 
control motor for starting, stopping, and reversing the 
same so that the speed of said machine is selectively in 
creased or reduced, and can be set to any selected speed 
by stopping said control motor; a movable actuator mem 
ber driven by said control motor to move in opposite di 
rections; and a pair of limit switches disposed spaced along 
the path of movement of said actuating member so as to 
be actuated by the same, each of said limit switches being 
connected to said control motor for stopping the Sane, 
when actuated so that the machine operates at a maxi 
mum permissible speed or at a minimum speed permitting 
observation of moving parts of the machine. 

5. Control apparatus for a knitting machine having a 
housing, comprising, in combination, a drive motor; an 
infinitely variable transmission including an output shaft 
for driving the machine and a movable control element 
for varying the speed of said output shaft; a reversible 
control motor connected to said control element for op 
erating the same; manually operable switching means in 
cluding a plurality of switch units mounted on said hous 
ing positioned to permit observation of different parts of 
the machine, each unit being electrically connected with 
said control motor for starting, stopping, and reversing 
the same so that the speed of said machine is selectively 
increased or reduced, and can be set to any selected speed 
by stopping said control motor; a movable actuator mem 
ber driven by said control motor to move in opposite di 
rections; a pair of limit switches disposed spaced along 
the path of movement of said actuating member so as to 
be actuated by the same, each of said limit switches being 
connected to said control motor for stopping the same, 
when actuated; and adjusting means for moving one of 
said limit switches along said path and for securing the 
same in an adjusted position whereby one end position of 
said actuator member and one speed limit of said knitting 
machine are determined so that the machine operates at 
a maximum permissible speed or at a minimum speed 
permitting observation of moving parts of the machine. 
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8 
6. Control apparatus for a knitting machine having a 

housing, comprising, in combination, a drive motor; an 
infinitely variable transmission including an output shaft 
for driving the machine and a movable control element 
for varying the speed of said output shaft; a reversible 
control motor connected to said control element for op 
erating the same; manually operable Switching means in 
cluding a plurality of switch units mounted on Said hous 
ing positioned to permit observation of different parts of 
the machine, each unit being electrically connected with 
said control motor for starting, stopping, and reversing 
the same so that the speed of said machine is selectively 
increased or reduced, and can be set to any selected 
speed by stopping said control motor; a movable actuator 
member driven by said control motor to move in opposite 
directions; a pair of limit switches disposed spaced along 
the path of movement of said actuating member so as to 
be actuated by the same, each of said limit switches being 
connected to said control motor for stopping the same, 
when actuated, adjusting means for moving one of said 
limit switches along said path and for securing the same 
on an adjusted position whereby one end position of said 
actuator member and one speed limit of said knitting 
machine are determined so that the machine operates 
at a maximum permissible speed or at a minimum speed 
permitting obesrvation of moving parts of the machine; 
and locking means for locking said adjusting means in ad 
justed positions of said actuator member so that operation 
of said locking means is required for changing said speed 
limit of the machine. 

7. Control apparatus for a circular knitting machine 
having a housing, comprising, in combination, a drive 
motor; an infinitely variable transmission including an 
output shaft for driving the machine and a movable con 
trol element for varying the speed of said output shaft; a 
reversible control motor connected to said control ele 
ment for operating the same; manually operable switch 
ing means including a plurality of switch units mounted 
on said housing circumferentially spaced about the periph 
ery of the same to permit observation of different parts 
of the machine, each unit being electrically connected 
with said control motor for starting, stopping, and re 
versing the same so that the speed of said machine is se 
lectively increased or reduced, and can be set to any se 
lected speed by stopping said control motor; a movable 
actuator member driven by said control motor to move 
in opposite directions; and a pair of limit switches dis 
posed spaced along the path of movement of said actuating 
member so as to be actuated by the same, each of said 
limit switches being connected to said control motor for 
stopping the same, when actuated so that the machine 
operates at a maximum permissible speed or at a mini 
mum speed permitting observation of moving parts of the 
machine. 

8. Control apparatus for a circular knitting machine 
having a housing, comprising, in combination, a drive 
motor; an infinitely variable transmission including an 
output shaft for driving the machine and a movable con 
trol element for varying the speed of said output shaft; a 
reversible control motor connected to said control ele 
ment for operating the same; manually operable switch 
ing means including a plurality of switch units mounted 
on said housing, circumferentially spaced about the pe 
riphery of the same to permit observation of different 
parts of the machine, each unit being electrically con 
nected with said control motor for starting, stopping, and 
reversing the same so that the speed of said machine is 
Selectively increased or reduced, and can be set to any 
Selected Speed by Stopping said control motor; a movable 
actuator member driven by said control motor to move 
in opposite directions; a pair of limit switches disposed 
Spaced along the path of movement of said actuating 
member so as to be actuated by the same, each of said 
limit switches being connected to said control motor for 
stopping the same, when actuated so that the machine op 
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erates at a maximum permissible speed or at a minimum 
speed permitting observation of moving parts of the ma 
chine; and adjusting means for moving one of said limit 
Switches along said path and for securing the same in an 
adjusted position whereby one end position of Said ac 
tuator member and one speed limit of said knitting ma 
chine are determined. 

9. Control apparatus for a knitting machine, com 
prising, in combination, a drive motor; a variable trans 
mission having an output shaft for driving the knitting 
machine and having a turntable control element for vary 
ing the rotary speed of said output shaft, said control 
element having two end positions corresponding to a 
maximum speed and to a minimum speed of said output 
shaft and of the knitting machine; a reversible control 
motor connected to said control element for turning the 
same in opposite directions, said control motor having 
leads; first and second control relays, each relay having 
a winding and a plurality of first contacts connected with 
said leads so that said control motor rotates in opposite 
directions when one or the other of said relay windings 
is energized; and at least one of switching unit including 
first and second manually operated switches connected 
with said relay windings so to energize and deemergize the 
same whereby the direction of rotation of said control 
motor is reversed by actuation of said first or second 
switches, respectively, and the speed of the machine is 
selectively increased or decreased, and whereby the ma 
chine can be set to any Selected speed by deemergizing 
the respective relays and stopping said control motor. 

it. Control apparatus for a knitting machine, compris 
ing, in combination, a drive motor; a variable transmis 
sion having an output shaft for driving the knitting ma 
chine and having a turnable control element for varying 
the rotary speed of said output shaft, said control element 
having two end positions corresponding to a maximum 
speed and to a minimum speed of said output shaft and 
of the knitting machine; a reversible control motor con 
nected to said control element for turning the same in 
opposite directions, said control motor having leads; first 
and second control relays, each relay having a winding 
and a plurality of first contacts connected with said leads 
so that said control motor rotates in opposite directions 
when one or the other of said relay windings is energized; 
a plurality of switching units positioned to permit observa 
tion of different parts of the machine, each including first 
and second manually operated switches connected with 
said relay windings so to energize and deenergize the same 
whereby the direction of rotation of said control motor 
is reversed by actuation of said first or second Switches, 
respectively, and the speed of the machine is selectively 
increased or decreased, and whereby the machine can 
be set to any selected speed by deemergizing the respec 
tive relays and stopping said control motor; a furnable 
actuator member driven by said control motor to turn 
in opposite directions; and a pair of limit SWitches dis 
posed along the path of movement of said actuator mem 
ber so as to be actuated by the same, each of said limit 
switches being connected with one of Said relay windings 
to de-energize the same in end positions of Said actuating 
member whereby said relay contacts are opened and 
said control motor stopped so that the rotary Speed of 
the machine cannot exceed selected maximum and mini 
mum speeds, the minimum speed being selected to permit 
observation of moving parts of the machine. 

11. Control apparatus for a knitting machine, con 
prising, in combination, a drive motor; a variable trans 
mission having an output shaft for driving the knitting 
machine and having a turnable control element for vary 
ing the rotary speed of said output shaft, said control 
element having two end positions corresponding to a 
maximum speed and to a minimum speed of said output 
shaft and of the knitting machine; a reversible control 
motor connected to said control element for turning the 
same in opposite directions, said control motor having 
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leads; first and second control relays, each relay having 
a winding and a plurality of first contacts connected with 
said leads so that said control motor rotates in opposite 
directions when one or the other of said relay windings 
is energized; and a plurality of switching units positioned 
to permit observation of different parts of the machine, 
each including first and second manually operated 
Switches connected with said relay windings so to energize 
and deemergize the same whereby the direction of rotation 
of Said control motor is reversed by actuation of said first 
or Second Switches, respectively, and the speed of the ma 
chine is selectively increased or decreased, and whereby 
the machine can be set to any selected speed by deener 
gizing the respective relays and stopping said control 
motor, said first and second switches being biased to as 
Sume upon release of the operator a normal position in 
which said relay windings are de-energized. 

12. An arrangement as set forth in claim 1 including 
a pair of signal lamps connected with said limit switches 
and said first and second switches and being illuminated 
when one of said relays is energized to indicate turning 
of Said control motor and adjustment of said transmission 
in opposite directions, respectively. 

13. Control apparatus for a knitting machine having 
a housing, comprising, in combination, a drive motor; a 
variable transmission having an output shaft for driving 
the knitting machine and having a turnable control ele 
ment for varying the rotary speed of said output shaft, 
Said control element having two end positions corre 
sponding to a maximum speed and to a minimum speed 
of said output shaft and of the knitting machine; a re 
versible control motor connected to said control element 
for turning the same in opposite directions, said control 
motor having leads; first and second control relays, each 
relay having a winding and a plurality of first contacts 
connected with said leads so that said control motor 
rotates in opposite directions when one or the other of 
said relay windings is energized; a plurality of switching 
units spaced about said housing to permit observation of 
different parts of the machine, each including first and sec 
ond manually operated Switches connected with said relay 
windings so to energize and deemergize the same whereby 
the direction of rotation of said control motor is reversed 
by actuation of said first or second switches, respectively, 
and the speed of the machine is selectively increased or 
decreased, and whereby the machine can be set to any 
selected speed by deemergizing the respective relays 
and stopping said control motor, said first and second 
are de-energized; a turnable actuator member driven by 
said control motor to turn in opposite directions; and a 
pair of limit switches disposed along the path of move 
ment of said actuator member so as to be actuated by the 
same, each of said limit switches being connected with 
one of said relay windings to de-energize the same in end 
positions of said actuating member whereby said relay 
contacts are opened and said control motor stopped So 
that the rotary speed of the machine cannot exceed se 
lected maximum and minimum speeds, positioned to 
permit observation of different parts of the machine. 

14. Control apparatus for a knitting machine having 
a housing, comprising, in combination, a drive motor; a 
variable transmission having an output shaft for driving 
the knitting machine and having a turnable control ele 
ment for varying the rotary speed of said output shaft, 
said control element having two end positions correspond 
ing to a maximum speed and to a minimum speed of 
said output shaft and of the knitting machine; a reversi 
ble control motor connected to said control element for 
turning the same in opposite directions, said control 
motor having leads; first and Second control relays, each 
relay having a winding and a plurality of first contacts 
connected with said leads so that said control motor ro 
tates in opposite directions when one or the other of 
said relay windings is energized; and a plurality of switch 
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ing units mounted on said housing spaced circumferen 
tially about the periphery thereof, each including first 
and second manually operated switches connected with 
said relay windings so to energize and deemergize the 
same whereby the direction of rotation of said control 
motor is reversed by actuation of said first or second 
switches, respectively, and the speed of the machine is 
selectively increased or decreased, and whereby the ma 
chine can be set to any selected speed by deemergizing 
the respective relays and stopping said control motor, 
said first and second switches being biased to assume 
upon release of the operator a normal position in which 
said relay windings are de-energized. 
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