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... This invention: relates to knitting machines, and more 
particularly to an arrangement for stopping a knitting 

: machine at a predetermined: position of the knitting 
; : cycle. 

iAn... object of the present invention is to provide an 
arrangement for stopping a knitting machine at a prede 
termined position of the knitting cycle with great ac 
curacy. 
Another object the invention is to equip, an arrange 

ment for stopping a knitting machine at a predetermined 
position of the knitting cycle with auxiliary means per 
mitting the stopping of the knitting machine at any de 
sired position of the knitting cycle during the performance 
of an inching or jogging operation. 
Another object of the invention is to provide a knitting 

machine with an automatic release of the brake' after 
the machine has been stopped, so that the main shaft 
of the machine can be manually rotated, if so desired. 
A further object of the present invention is to provide 

an electrical control system for controlling; electrical 
means of a knitting machine so as to obtain a stopping 
of the machine at a predetermined position of the knitting 
cycle. 

Another object of the invention is to improve on the 
art of warp knitting machines as now customarily made. 

Other objects and structural details of the invention 
will be apparent from the following, description when 
read injunction with the accompanying drawings, forming 
part of this specification, wherein: 

Fig. 1 is a fragmentary sectional view of a warp knitting 
machine, illustrating an electromagnetic clutch-brake unit 
and a timing switch, attached to, the end of the main 
camshaft, 

Fig. 2 illustrates the relative position of the needles, 
: ; sinker and guides of the warp knitting machine at a 
predetermined position of the knitting cycle, when the 
needles are approximately in their lowermost position, 

... Fig. 3 is a vertical sectional view of the timing switch, 
Fig. 4 is an end view, partly in section, of the timing 

switch shown in Fig. 3, said end view, being seen in the 
direction of the arrows 4 of Fig. 3, the end cover, how 
ever, being removed, 

Fig. 5; illustrates a wiring diagram of an electrical 
system for controlling the clutch, and brake of the Warp 
knitting machine, and 

Fig. 6 illustrates a different embodiment of a wiring 
diagram of an electrical system for the control of the 
clutch and brake of the warp knitting machine. 

Referring now to Fig. 1, 10 indicates a main cam 
shaft of a warp knitting machine, bearing a Series of 
cams, only two cams 2 and 14 being shown. ... Cam 
12 cooperates with a roller 16 carried by a cam follower 
18, which, in a manner, known perse, is connected 
through a linkage with a needlebar. 20 (see Fig.2) 
carrying the needies. 22. 

. As shown in Fig. 1, the main camshaft 19 is journalled 
in a bearing 24 arranged in the frame: 26 of the Warp 
knitting machine. The right-hand end (as viewed in 

10 

20 

shown). 

2 
Fig. 1) of the main shaft:10 projects from the frame 26. 
A clutch-brakes unit: generally, indicated by 28, is 

mounted on the projecting end of the main shaft 10. 
: A bushing. 30 of this clutch-brake unit 28, is: rigidly 
connected with the main shaft 10 by means of a key 32. 
A body. 34 arranged on this bushing 30 is rigidly con 
nected with the latter by means of a screw 36. A ring 
38 secured to the body 34 by a series of screws 40 (only 
one being shown) carries the magnet 42 of the clutch 
portion of the unit 28. A ring. 44 carrying the armature 
46 of the clutch portion of the unit 28 is rigidly con 
nected with the hub 48 of a pulley 50 by a series of 
screws 52 (only one being shown). The pulley 48, is 
rotatably arranged on the main shaft 10 through the 
medium of a ball-bearing generally indicated by 54. 
The pulley 50 is operatively connected through a series 
of belts 56 with a pulley 58 (see Fig. 5) carried by the 
shaft 6 of the main motor 62. 
As shown in Fig. 1; a ring 64 carrying the armature 

66 of the brake portion of the unit 28, is rigidly con 
nected with the body. 34 by means of a series of screws 
68 (only one being shown). 
A magnet 70 of the brake portion of the unit 28 is 

mounted on a ring 72 attached to another ring 74 by 
means of a series of screws 76 (only one of them being 

The ring 74, in turn, is attached to the frame 
26 of the machine by means of screws. 76 (only one 

30 

35 

being shown). 
Current may be supplied to the clutch magnet 42 by 

means of wires 88 (only one wire, being shown), con 
nected with contact rings of a collector ring 82 which, 
in turn, are in contact with brushes emanating from a 

... wiring terminal, 84. 
The brake, magnet 70 may be supplied with current 

by means of wires (not shown) emanating from a ter 
minal box 86. 
When both, the clutch magnet 42 and the brake mag 

net 76, are deemergized, the main camshaft. 10, is free 
for rotation by hand. 
... When the clutch magnet 42 is energized and the brake 
magnet 7 is deemergized, the clutch aramature 46 is 
attracted and positively engaged with the clutch magnet 
42, so that the rotating pulley. 50 driven by the main 
motor 62 causes a rotation of the main cam shaft 16 
through the medium of the energized clutch magnet, the 
body 34 and the bushing 30. The magnet 42 is termed 
hereinafter the first electrical control means associated 
with the clutch; it will be seen that the magnet 42 when 
de-energized disengages the driven member or armature 

60 

65 . 

46 of the clutch and therefore the power drive formed by 
the main motor. 62 from the main shaft G. 
When the brake magnet 79 termed hereinafter the 

second electrical control means is energized and the 
clutch magnet 42 is deenergized, the brake armature 66 
is attracted to the stationary brake magnet 70, whereby 
the main cam shaft () is stopped through the mediuin 
of the body 34 and the bushing 39. 
As shown in Figs. 1, 3 and 4 a bracket 88 secured 

to the frame 26 by screws 90 carries a ring 92 of in 
sulating material Surrounding a timing Switch assembly, 
generally indicated by 94. The ring 92 is secured to the 
bracket 88 by means of screws 93. A cover 96 and a 
cover 98 are attached by screws to this ring 92 on each 
side thereof. 
A ring 10 of insulating material is placed on the 

end of the main camshaft 30. The timing switch as 
sembly 94 comprises, a disc 32 of insulating material 
having a recess 164 engaged with the end surface of the 
shaft 10 and said ring it. The disc 102 of insulating 

70. material is provided at one of its sides with an angular groove 106 receiving a ring i98 of conductive material. 
Furthermore, the disc 02 of insulating material 
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vided at its opposite side with a groove 10 receiving 
a ring-sector i2 of conductive material. As best shown 
in Fig. 4, a portion 14 of the disc 102 of insulating ma 
terial remains between the ends 16 of the ring-sector 

2. If desired, however, the groove is could be in 
the shape of an angular groove and a separate piece of 
insulating material could be inserted into this groove 
between the ends 16 of the ring-sector A2 and could 
be held in place by a screw or the like. The ring 108 
and the ring-sector 2 are connected with each other 
and to the disc 102 by means of Screws 33 of conditic 
tive material passing through bores of the disc 02. 
Furthermore, the disc 92 has a center bore 2. 
A Setting element 22 having a hexagonal configura 

tion is rigidly connected with a disc 2 by means of a 
screw 24. This setting element 22 is provided with a 
center bore i26 registering with the center bore 20 of 
the disc 92. 
The threaded end of a tightening bolt 28 passing 

through the bores 2G and 26 of the disc i82 and set 
ting body 22 is screwed into a threaded bore 13) of 
the main cam shaft C extending in the direction of the 
longitudinal axis of the latter. A pair of washers 32, 
34 is placed between the head of the tightening bolt 

128 and the setting body 22. 
A brush or contact element 36 inserted into a radial 

bore 138 of the ring 92 of insulating material is in con 
tacting engagement with the circumference of the ring 
it.8 of conductive material. A second brush or con 
tacting element 4 inserted into a bore 42 of the ring 
92 of insulating material is in contacting engagement 
with the circumference of the ring-sector 32 of con 
ductive material and with the circumference of the por 
tion 4 of insulating material respectively. 

92 is connected with the brush 36 by soldiering, for ex 
ample, and the end of a wire i4S also passing through 
this bore 45 is connected with the brush 40, by solder. 
ing for example. 
As will be readily understood, as long as the brush 

149 is in contact with the ring-sector 2 of conduc 
tive material, current may flow from the wire i44 through 
the brush 36, the ring 108, the screws g8, the ring 
sector A2 and the brush 40 to the wire E43. If, how 
ever, the brush 4 is in contacting engagement with the 
circumference of the portion 4 of insulating material, 
the flow of current is interrupted. 

In a manner to be described hereinafter the wires 44 
and 48 are arranged in a circuit for causing a deener 
gization of the clutch magnet 42 and an energization of 
the brake magnet 70 at the moment when the circuit is 
interrupted upon a contact of the brush 40 with the 
interrupting element 4 of insulating material. As said 
before, this deemergization of the clutch magnet and 
energization of the brake magnet results in a stopping 
of the main can shaft. The position of the main cam 
shaft in turn is in direct relation to the knitting cycle, 
so that by a proper setting of the disc 102 relative to the 
main cam shaft is the operation of the machine can 
be stopped at a predetermined position of the knitting 
cycle, for exampie, but not limited thereto, when the 
needles 22 (see Fig. 2) are in approximately their lower 
most position, wherein they are moved away from the 
guides 50, so that the latter are readily accessible for 
threading. 

In order to set the disc 102 in its proper relation to 
the main cam shaft 0, which depends on the speed at 
which the operation of the machine shall be stopped, the 
tightening bolt 128 is somewhat loosened, whereupon 
the setting body 22 together with the disc 02 secured 
thereto may be rotated relative to the main shaft 10, 
until the proper relative position between the disc 92. 
and the main shaft 10 is obtained. Thereafter, this 
position may be secured by tightening the tightening 
bolt 28. 

The end 
of a wire 44 passing through a bore 46 of the ring 

5 

3) 

45 
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4. 
The electric control system for the clutch-brake unit 

28 is shown in Fig. 5. 
Two lines of a polyphase circuit is2 including the 

main motor 62 and a main switch 54 are connected 
by lines 156 with the primary coil of a transformer 158. 
The polyphase circuit 52 is interconnected to a network 
160 which is fed by an electric source (not shown). 
The secondary coil of the transformer i58 is con 

nected by lines 62, 64 with terminals 66 and 168 re 
spectively of a rectifier 170. An actuating circuit 172 
having in series a clutch control switch 74, an adjust 
able resistor 176 and the clutch magnet 42 is connected 
with the terminals 178 and 83 respectively of the recti. 
fier 70. 
A circuit branch i82 having in series a brake con 

trol switch 34, a brake release switch i86, an adjust 
able resistor i88 and the brake magnet 70 is connected 
in parallel with the clutch control switch 74 and clutch 
magnet 42. 
The clutch control switch 74, the brake control 

Switch 84 and a holding switch 90 are rigidly connected 
With the armature of a main relay 192. The brake re 
lease switch 186 is rigidly connected with the armature 
of a time delay relay 194. The main relay 92, the time 
delay relay 94, having a short circuit ring 95, and a 
Second time delay relay i96 are arranged in a controlling 
circuit i98 having in series a spring-loaded start switch 
28 and a Spring-loaded stop switch 202 having a first 
terminal 262 and a second terminal 202'. This con 
irolling circuit is8 is connected with the secondary coil 
of the transformer 158 through the lines i62 and 164 
respectively. 
The holding switch i98 is arranged in a holding cir 

cuit 264 connected in parallel with the start switch 200. 
A circuit branch 206, 144, 48, 208 comprising in 

Series the timing Switch 94 and a restraining switch 210 
carried by the armature of the time delay relay 196 hav 
ing a short circuit ring i97 is connected in parallel with 
the stop Switch 202. The time delay relay 94 is de 
signed for an immediate closing of the brake release 
Switch 186 upon energization and for an opening of this 
brake release switch is6 only after a time interval of, 
for example, one second upon deenergization. 
The time delay relay 96 is designed for closing the 

interruptor Switch 20 after a time interval of, 
for example, two seconds upon energization and for an 
immediate opening of the interruptor switch 2:0 upon 
deenergization. 
When the knitting machine is at a standstill, the vari 

ous Switches are in the position shown in Fig. 5, i. e. 
the main Switch 154 is open, the start switch 260 is held 
in open position by its spring, the stop switch is held in 
a closed position by its spring, and the relays 192, 194, 
i96 are deemergized, so that the brake release switch 
186, the clutch control switch 174, the holding switch 
is and the restraining switch 256 are open while the 
brake control switch 134 is closed. 
Upon closing of the main Switch i54, the main motor 

62 is energized, so that the pulley 56 of the clutch brake 
unit 28 is rotated through the medium of the belts 56. 
The main shaft it of the knitting machine, however, is 
not yet rotated, as the clutch control switch 174 is still 
open, thus holding the clutch magnet 42 in deemergized 
condition. 
Upon closing the start switch 28% against the action 

of its Spring, the controlling circuit 93 is closed, whereby 
the relays 192, 194 and 96 are energized. The energiza 
tion of the main relay 192 causes an immediate closing 
of the holding Switch 96 and the clutch control switch 
i.74 and an immediate opening of the brake control 
Switch i84. The energization of the relay 194 causes an 
immediate closing of the brake release switch 186. The 
energization of the time delay relay 156, however, causes 
a closing of the restraining Switch 218 only after a pre 
determined time interval, for example after two seconds. 



5 
Owing to the closing of the holding switch 190, the 

controlling circuit 198 remains closed and the -energiza 
tion of the relays 992, 194 and 196 continues upon a re 
lease of the spring-loaded start switch 200. 
The closing of the clutch control switch 174 causes a 

closing of the actuating circuit 172, whereby the clutch 
magnet 42 is energized, so that its armature 46 (see Fig. 
1) is attracted and, consequently, the main camshaft 10 
is rotated by the rotating pulley 50. 

ASSline now, that the knitting machine, is running for 
a period of time, more than the time (of, for example, 
two seconds) set for closing the restraining switch 29 
by the time delay relay 196. 
Now, when the stop switch 282 is opened against the 

action of its spring, while the timing switch. 94 is in 
a position as shown in the drawings wherein current 
may flow from the wire 144 to the wire 48, the control 
ling circuit including the relays 592, 294, 196 is still 
closed, as current may flow from the rectifier terminal 166 
through the circuit branch 206,544, 48,208 and hold 
ing circuit .204. Therefore, the clutch magnet 42 re 
mains energized and the brake magnet 73 remains deen 
ergized, so that the main cam shaft still rotates, although 
the stop switch 202 has been opened for presetting the 
clutch magnet 42 and brake magnet 70 in condition for 
actuation. 

However, as soon as the disc 102 of the timing switch 
94 reaches a position wherein its interrupting element 114 
of insulating material comes into engagement with the 
brush 46, the controlling circuit is interrupted by this 
timing switch with the result that the relays 192, 194 
and 196 are deemergized. The deenergization of the 
main relay 92 causes an immediate opening of the clutch 
control switch 74, whereby the clutch magnet 42 is 
deemergized; furthermore, the deenergization of the main : 
relay 192 causes an immediate closing of the brake con 
trol switch 84, whereby the brake magnet 79 is ener 
gized; at the time of this closing of the brake control 
switch 184 the brake release switch 186 is still closed, 
as the deemergization of the time delay relay 194 causes 
an opening of this brake release, switch 186 only after a 
predetermined time interval of, for example, one sec 
ond. Thus, the main camshaft it is disconnected from 
the main motor 62 and is immediately stopped by the 
electromagnetic brake 79, 66. It will be readily under 
stood, that the timing, switch. 94, thus controls the initia 
tion of the clutch magnet 42 and brake magnet 70, both 
preset by the opening of the stop switch 202 in condi 
tion for actuation. Thus, the disengagement of the clutch 
coupling members of the clutch occurs at a predetermined 
angular position of the main camshaft 10, and the lat 
ter is stopped by the electromagnet brake at a prede 
termined position of the knitting cycle when, for exam 
ple, the needles 22 are in the position shown in Fig. 2. 

it is understood, that, depending on the set relative 
position between the timing switch 94 and the main cam 
shaft 30 the latter may be stopped at any desired posi 
tion of the knitting cycle which must not necessarily be 
the position shown in Fig. 2. Furthermore, if for knit 
ting a certain type of fabric with a certain quality of 
yarns the knitting machine shall run at a higher or lower 
speed than during a previous operation, the relative posi 
tion between the timing switch and the main cam shaft 
16 may be readily reset by the mechanism described 
above, so that the main shaft () is stopped by the brake 
in the same position as during the previous operation. 

The arrangement for stopping the main cam shaft 
operates with great accuracy, as the masses of the perma 
rently rotating motor 62 and pulley 50 do not have to 
be retarded by the brake. 
Of course, above described deemergization of the main 

'elay 192 causes also an opening of the holding Switch 
9. 
Of course, if at the time of opening the stop switch 

232 the timing switch 94 is in such a position that the 

5 
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5 
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interruptor portion 114 of insulating material-is-in-en 
gagement with the brush. 40, the clutch magnet 42-is-im 
mediately deenergized and the brake magnet 70 is lim 
mediately energized upon opening of the stop switch, as 
now the controlling circuit is also interrupted by the tim 
ing switch94. 
As soon as upon the deenergization of the time delay 

relay 94 after a predetermined period sufficient for stop 
ping the main camshaft, the brake release switch 186 
is opened, the brake magnet 70 is again deemergized with 
the result that now the main camshaft may be rotated 
by hand, if so desired. 
The variable resistors. 76 and 88 serve to adjust the 

actuation of the clutch magnet 42 and brake. magnet 70 
respectively. 
Assume now, that an inching or jogging operation of 

the machine shall be carried out. In such an event the 
stop switch 202 is opened shortly after the closing and 
release of the start switch 200 and the procedure of clos 
ing the start switch 200 releasing same and opening 
the stop switch 262 may be repeated several times until 
the knitting implements are in a desired relative posi 
tion. The opening of the stop switch 202 after the clos 
ingn and release of the start switch 200 takes place within 

5 a short time, less than for example two seconds, the time 
required for closing the restraining switch, 210 by the time 
delay relay 96 upon an energization of the latter by the 
closing of the controlling circuit 98. 

Thus, when the stop switch 202 is opened, the cir 
cuit branch 206, 44, 48, 208 is interrupted by the re 
straining switch 210, irrespective of the condition of the 
timing switch. In other words, the open restraining switch 
2.6 restrains the timing switch from becoming effective 
and the opening of the stop Switch 262 causes immedi 
ately an interruption of the controlling circuit i98 with 
the result of an immediate deemergization of the relays 
92, 94 and 96, so that the clutch magnet 42 is immedi 

ately deenergized and the brake magnet 70 is immediately 
energized for stopping the machine. 
According to the embodiment of a control system 

shown in Fig. 6, the arrangement of the various electrical 
devices in the actuating circuit 272, in the circuit branch 
82, in the controlling circuit. 98) and in the circuit 

branch .236, 44, 48,288, which is the same as de 
scribed above in connection with the system shown in 
Fig. 5. Furthermore, the various circuits are connected 
with each other in the same manner as described in con 
nection with the system shown in Fig. 5. However, con 
trary to the arrangement shown in Fig. 5, the controlling 
circuit 99 is also connected with the terminals 178 and 
80 of the rectifier, so that id. C. is supplied to the relays 

192, 94 and 296, whereby the consistency of action of 
these relays is improved. 
The operation of the system shown in Fig. 6 corre 

sponds entirely to the operation of the system shown in 
Fig. 5 and does not require a detailed description thereof. 
We have described preferred embodiments of our in 

vention, but it is understood that this disclosure is for 
the purpose of illustration and that various omissions or 
changes in shape, proportion and arrangement of parts, 
as well as the substitution of equivalent elements for 
those, herein shown and described may be made without 
departing from the spirit and scope of the invention as 
set forth in the appended claims. 
For example, the arrangement and system for stopping 

the machine is not restricted to the application of a warp 
knitting machine, it might also be applied to a different 
type of knitting machine. - 

Furthermore, instead of using a clutch-brake unit of 
the electromagnetic type as shown in the drawings, dif 
ferent types of clutches and/or brakes capable of opera 
tion by electrical means could be used. 

Moreover, the tinning switch 94 must not necessarily 
be arranged on the main cann shaft of the knitting ima 
chine; the timing switch could also be driven by a dif 
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ferent element of the machine, the operation of which, of 
course, must be in a definite relation to the knitting 
cycle. 

Furthermore, instead of a rectifier 70 different types 
of electrical means for converting A. C. into D. C. could 
be used. In the event of supplying all circuits of the 
electrical control system with D. C., as illustrated by 
Fig. 6, a converter could be entirely omitted and the 
circuits could be supplied with current from a D. C. 
network, 
What we claim is: 
1. In a knitting machine, the combination with a power 

drive, a rotatable main shaft, a clutch electrically actuable 
for releasably interconnecting said power drive and said 
main shaft, and an electrically actuable releasable brake 
on said shaft, of electrical control means comprising: a 
controlling circuit and an actuating circuit interconnected 
to an electric source, said actuating circuit comprising a 
first branch having in series connection actuating means 
for said clutch and a clutch control switch normally closed 
during operation of said machine, and a second branch 
afranged in parallel with said first branch and having 
in Series brake actuating means and a brake control switch 
normally open during operation of said machine, said 
controlling circuit comprising a first circuit portion having 
in series a start switch for closing said first circuit portion 
and a stop switch for opening the same and being biased 
towards closure position, and relay means for said brake 
control switch and for said clutch control switch of said 
actuating circuit, and a second circuit portion in parallel 
with that part of said first circuit portion which includes 
said stop switch, said second circuit portion including a 
timing switch being operable for periodically interrupting 
said second circuit portion and being in driven connection 
from said main shaft, 

2. In a knitting machine as claimed in claim i, said 
electric source being a source of alternating current, a 
rectifier connected to said electric source, and at least 
one of said circuits being connected to said rectifier for 
receiving therefrom direct current. 

3. In a knitting machine as claimed in claim 1, said 
electric source being a source of alternating current, a 
rectifier connected to said electric source, said actuating 
circuit being connected to said rectifier for receiving there 
from direct current, and said controlling circuit being 
connected to said electric source for receiving alternating 
current therefrom, 

4. In a knitting machine the combination with a power 
drive, a rotatable main shaft, a clutch electrically actuable 
for releasably interconnecting said power drive and said 
main shaft, and an electrically actuable releasable brake 
on said shaft, of electrical control means comprising: a 
controlling circuit and an actuating circuit interconnected 
to an electric source, said actuating circuit comprising a 
first branch having in series connection actuating means 
for said clutch and a clutch control switch normally closed 
during operation of said machine, and a second branch 
arranged in parallel with said first branch and having in 
series brake actuating means and a brake control switch 
normally open during operation of said machine, said 
controlling circuit comprising a first circuit portion having 
in series a start Switch for closing said first circuit portion 
and a stop switch for opening the same and being biased 
towards closure position, and relay means for said brake 
control switch and for said catch control switch of said 
actuating circuit, and a second circuit portion in parallel 
with that part of said first circuit portion which includes 
said stop switch, said second circuit portion including a 
timing switch being operable for periodically interrupting 
said second circuit portion and being in driven connec 
tion from said main shaft, a brake release switch con 
nected in series with said brake control Switch in said 
second branch, said brake release switch being normally 
closed during operation of the machine and including a 
mechanism for delayed opening, and a relay for said 

5 

5 

2 5 

30 

5 5 

60 

8 
brake release switch being interconnected with said relay 
means in said first circuit portion. 

5. In a knitting machine the combination with a power 
drive, a rotatable main shaft, a clutch electrically actuable 
for releasably interconnecting said power drive and said 
main shaft, and an electrically actuable releasable brake 
on said shaft, of electrical control means comprising: a 
controlling circuit and an actuating circuit interconnected 
to an electric source, said actuating circuit comprising a 
first branch having in series connection actuating means 
for said clutch and a clutch control switch normally closed 
during operation of said machine, and a second branch 
arranged in parallel with said first branch and having in 
Series brake actuating means and a brake control switch 
inormally open during operation of said machine, said 
controlling circuit comprising a first circuit portion having 
in series a start Switch for closing said first circuit portion 
and a stop switch for opening the same and being biased 
towards closure position, and relay means for said brake 
control Switch and for said clutch control switch of said 
actuating circuit, and a second circuit portion in parallei 
with that part of said first circuit portion which includes 
said stop switch, said second circuit portion including a 
timing Switch being operable for periodically interrupting 
said second circuit portion and being in driven connec 
tion from said main shaft, a restraining switch connected 
in series with said timing switch in said second circuit 
portion, said restraining Switch being normally closed 
during continued operation of the machine and including 
a mechanism for delayed closing, and a relay for said 
restraining switch being connected with said relay means 
in said first circuit portion. 

6. in a knitting machine the combination with a power 
drive, a rotatable main shaft, a clutch electrically actuable 
for releasably interconnecting said power drive and said 
main shaft, and an electrically actuable releasable brake 
on said shaft, of electrical control means comprising: a 
controlling circuit and an actuating circuit interconnected 
to an electric source, said actuating circuit comprising a 
first branch having in series connection actuating means 
for said clutch and a clutch control switch normally closed 
during operation of said machine, and a second branch 
arranged in parallel with said first branch and having in 
series brake actuating means and a brake control switch 
inormally open during operation of said machine, said con 
trolling circuit comprising a first circuit portion having 
in series a start switch for closing said first circuit porticin 
and a stop switch for opening the same and being biased 
towards closure position, and relay means for said brake 
control switch and for said clutch control switch of said 
actuating circuit, and a second circuit portion in parallel 
with that part of said first circuit portion which includes 
said stop switch, said second circuit portion including a 
timing switch being operable for periodically interrupting 
said second circuit portion and being in driven connec 
tion from said main shaft, a brake release switch coin 
hected in series with said brake control switch in said 
second branch, said brake release Switch being normally 
closed during operation of the machine and including a 
mechanism for delayed opening, a first relay for said 
brake release switch being interconnected with said relay 
means in said first circuit portion, a restraining switch 
connected in series with said timing switch in said second 
circuit portion, said restraining switch being normally 
closed during continued operation of the machine and 
including a mechanism for delayed closing, and a second 
relay for said restraining switch being connected with 
said relay means in said first circuit portion. - 

7. In a knitting machine the combination with a power 
drive, a rotatable main shaft, a clutch electrically actuable 
for releasably interconnecting said power drive and said 
main shaft, and an electrically actuable releasable brake 
on said shaft, of electrical control means comprising: a 
controlling circuit and an actuating circuit interconnected 
to an electric source, said actuating circuit comprising a 
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first branch having in series connection actuating means 
for said clutch and a clutch control switch normally 
closed during operation of said machine, and a second 
branch arranged in parallel with said first branch and 
having in Series brake actuating means and a brake control 
switch normally open during operation of said machine, 
Said controlling circuit comprising a first circuit portion 
having in series a start switch for closing said first circuit 
portion and a stop switch for opening the same and being 
biased towards closure position, and relay means for said 
brake control switch and for said clutch control switch of 
Said actuating circuit, and a second circuit portion in 
parallel with that part of said first circuit portion which 
includes said stop switch, said second circuit portion in 
cluding a timing switch being operable for periodically 
interrupting said second circuit portion and being in driven 
connection from said main shaft, a brake release switch 
connected in series with said brake control switch in said 
second branch, said brake release switch being normally 
closed during operation of the machine and including a 
mechanism for delayed opening, a first relay for said 
brake release switch being interconnected with said relay 
means in said first circuit portion, a restraining switch 
connected in Series with said timing switch in said second 
circuit portion, said restraining switch being normally 
closed during continued operation of the machine and 
including a mechanism for delayed closing, and a second 
relay for said restraining switch being connected with said 
relay means in said first circuit portion, said electric 
Source being a source of alternating current, a rectifier 
connected to said electric source, said actuating circuit 
being connected to said rectifier for receiving therefrom 
direct current, and said controlling circuit being connected 
to said electric source for receiving alternating current 
therefrom. 

8. A knitting machine comprising, in combination: a 
power drive, a rotatable main shaft, a clutch arranged 
between and operatively engaged with said power drive 
and said main shaft, first electrical control means as 
sociated with said clutch for rendering same ineffective 
so as to disengage said power drive from said main shaft, 
a braking device connected with said main shaft, a sec 
ond electrical control means associated with said braking 
device for rendering same active so as to stop said main 
shaft, a rotatable timing switch driven by said main shaft, 
said timing switch including a member of insulating ma 
terial attached to said main shaft, a ring of electrically 
conductive material attached to one side of said member, 
a ring sector of electrically conductive material attached 
to the other side of said member, a portion of insulating 
material between the ends of said ring sector, means 
electrically connecting said ring and said ring sector with 
each other, a first stationary contact element in contact 
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ing engagement with said ring, and a second stationary 
contact element arranged for contacting engagement with 
said ring sector and said portion of insulating material, 
said second stationary contact element being operatively 
connectable to said first and second electrical control 
means, whereby said timing switch is opened when said 
second stationary contact element is in contact with said 
portion of insulating material, and closed when said sec 
ond stationary contact element is in contact with said 
ring sector attached to the other side of said member 
attached to said main shaft so that said timing Switch 
controls the initiation of said first and second electrical 
control means at the same predetermined angular posi 
tion of said main shaft, and a manually operable stop 
switch having a first terminal and a second terminal be 
ing connected, respectively, with said first and second 
stationary contact elements of said timing Switch, said 
stop switch presetting said first and second electrical con 
trol means in condition for an actuation by said timing 
switch when the latter is in position for actuation. 

9. A knitting machine as claimed in claim 8, the free 
end of said main shaft being provided with a threaded 
bore extending in the direction of its longitudinal axis, 
said member of insulating material being designed as a 
disc-like member engaged with the end of said main 
shaft, a setting member secured to said disc-like member, 
said setting member and said dis-like members being pro 
vided, respectively, with center apertures in coaxial align 
ment with said threaded bore of said main shaft, and a 
tightening means passing through said apertures, said 
tightening means being screwed into said threaded bore 
and being engaged with said setting member for holding 
said disc-like member in a preset position relative to said 
main shaft. 
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