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SPEED CHANGE AND CONTROL MECHANISM -
Ernest:A. Feustel, Hasbrouck Heights, N. J.
Application-June 24,1947, Serial-No.-756,630 -

6 Claimis;
1

The present invention relates to: certain new:
and useful speed-chénge and speed-control mech=
anism for full fashioned kiitting machines, for™
changing the running speed of thé machine from”
high-speed to low-speed, and back to high-speed,” &
according to tHé particular part of theé hdse beihg
knitted.

In the knitting of full fashioned hosiety, cer-
tain parts. of the hose can be effectively knitted
at a comparatively high speed as, for instance, 10
the welt portion and the straight portions of the
leg, while othér parts’ of thé hose are most effec-
tively knitted &t comparatively Tower speeds.

Likewise, . thé character of the yari alse gov-’
erns the most advantageous speed at whieh any ‘18
particilar part of the .hose may be knitted.”.
Thus, for instance, a very thin or fine yarn, for"
instance 10 denier silk. cannot be knitted as rap-’
idly as a 30 denier silk. -

Likewise, in operating the welt tuirier on: a 20‘

full fashioned knitting machine, the speed must™
be reduced consideiably, as for instancée to 15
courses. a minute, whereas, -in knittifig the welt~
portion and straight portion it is possible to run’”

the full fashionied knitfing machine at the speed 7258~

of 75 courses & minute (more-or-less depending -
on' the fineness of thé yarnin the machiie): -

Likewise; the heel, sole’and toe portions of the
stockings ean beeffectively knittéd at perhaps60'
courses per minuteor less. - 30

An “object of the present inventton -is auto--
matically to' change the speed of thHe knitting max -
chine- (courses per-minute) for the various'parts™
of the hose; according to the most efficient spéed -

which that-eperation: or portioh-of ‘the hdose will''gs

permit. | Thus,-it ‘may be--deirable’to’ run the
machine:at three or four different speeds'during::
the making of a hose, as for:instance:15; 45; 0
and 75.courses per minute::.

A further object. of: the present inventicii is to: 49
effect these” speed. changesi:automatically ‘when::
the machine enters. various operating:stages:for.-
parts of the hose; with an electri¢c: mdtor of eon- .-
stant speed, so that there-will.be no-loss-of power- -
at the low speeds, but, on.the contrary, the actual.i43
torque. or. turning. power will: be increased at the:-
low. speeds so.as to.insure smooth .and. ﬂawless
operation of the knitting machine:.at. all speeds

With the above and other objects'in view, the
present invention consists of a novel combination - 59
of speed-ratio.changing mechanism:intermediate:

a constant speed .electric motor.and. the. drive :
shaft of .the knitting. machine, and a. reversible:
electric ‘motor operating said rfatio changer, and. -

an electrical control” operatively’ interposed be-~ 55

(Ol 714=:230.17)

2“1

tween the pattern chain of the knitting machine
and ‘the ratio control motor, whereby .lugs, or
buttons, set on the pattern. cham at suitably se-
lected intervals (corresponding to the beginning
and end of the various operations of the machine
or the begmmng or end of the various parts of
the hose) will cause theé ratio changing control |
motor to increase or reduce the. speed ratio to
any desired extent..

The present invertion consists of other novel.’
features of constriction which will appear more
fulIy from the followmg descuptmn and accom--

For the pulpose ‘of illustrating the 1nvent10n,

‘thére "is. sHéwil in’ the accompanying drawings.

ori¢’ Tormt théreof which is at present preferred,
althHough. it is to be understood that the various
instrumentalities of which thie invention consists
cax “be  variously arrariged ‘and organized and
that the invention “is'not limited to the precise -
arrargements and organizdtions. of the .instrii--
mentalities as” herein shown and ‘deseribed. )
In the accompaiiying drawings in which like -

_ réference’ chardceters indicate like parts,-

Figure 1 ‘represents a “front: elevational view
of “one* ‘embodiniernt of the speed coritrol’ mech-
anism of the present invéntior, with the relevant”
parts of the knlttmg machihe shown in fragmeén-
tary view; better to illustrate the relationship of ~
thHe mechanism of the present invention to the
knitting machine,"

Figure "2 represents” a “vertical cross-seetional
view through thHe ratio-changinig méchanism, in
a plane passing through the axeés of the two main
shaft§therein.:

Figlite '3 repxeSents a 'sectioh ‘on line 3—3 of !
Figure 2 dnd line 3--3 6f Figure 1.

Figure-4 Tepresents’ a ‘vertical cxoss-sectmnal '
view online 44 of Figure 1."

Figure 5 Treprésents a vertical eross-sectichal
view on“lineg 5--5 of Figure 4 with Dparts of the -
cotitact=bearing: disc broken away, to expose to
view the worm and gedr by meésns of which the -
two cortict segments’ are rotated, in either di-
rettioh; by the setting of the ratio-chianger.

Figure ‘6 represents a section on line 6§ of
Figure 4.

Figure 7-a represents’a more or less schematic
view showing ‘the: relationship Jof the. segments.
and the brush ‘of thé control mechanism in the
normal position ‘wherein the. brush is disposed
adjacent ‘the. gap intermediate the segments.
whereby the control motor is stationary.

Flgme -b represents a. schematic view show-
ing*the bx‘ush rotated ‘clockwise relative to the -
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segments whereby one of the circuits to the con-
trol motor is closed and the control motor is
caused to rotate in one direction.

Figure 7-c represents a schematic view show-
ing the segments rotated clockwise from the po-
sition of PFigure 7-b to bring the gap bhack into
line with the brush so as to stop the control
motor.

Figure 7-d represents a schematic view show-
ing the next phase of operation wherein the brush
is rotated counterclockwise from the position of
Figure 7-c¢ back fto the position of 7-a, whereby

15

it is in contact with the other segment so as to -

close the other circuit to the control motor and
to cause said control motor to rotate in the op-
posite direction. . )

Figure 7-e represents a schematic view showing
the segments rotated counterclockwise from the
position shown in Figure 7-d back fo the position
shown in Figure 7-¢ wherein the gap is once again
in line with the brush so as to again stop the con-
trol motor thereby to cause the shaft 24 to resume
its original speed.

"The ratio-changer, designated generally by the
numeral 18, may be of any suitable construction,
which permits the gradual change of the speed
ratio between the driving shaft and the driven
shaft in small and imperceptible increments.
One form of such ratio-changer is that shown in
Figures 1, 2 and 3 which is of the general type
disclosed in U. 8. Patents 1,949,975 and 2,089,711
and commercial forms of which atre known as the
Reeves Vari-Speed. Moto-Drive, made. by the
Reeves Puliey Company of Columbus, Indiana. .

While in the embodiment of the present inven-
tion shown in the drawings, the ratio-changer
shown is that exemplified by the Reeves construc-
tion, it is to be understood, of course, that any
similar ratio changing mechanism may be used as
an element in my present invention.

Likewise, becatise the ratio-changer shown in

Figures 2 and 3, is one of the conventional forms,
many of its details of construction have not béen
shown in Figure 2; this figure and drawings being
more-or-less schematic merely to illustrate the
mechanism and its relationship to the whole of
the combination which is my present invention.

Thus, the driving shaft 1!, which may be the
shaft of the motor. 12, or an extension thereof or

coupled thereto, carries a conical dise 13.fixedly !

mounted on said shaft and rotatable therewith
and a conical disc 14 keyed to said shaft but mov-
able axially therealong, which together constitute
an sxially separable V-pulley of variably effective
diameter.
is carried by any suitable elongated sleeve-like
hub 15, keyed to the drive shaft i1, and to it is
slidably keyed the hub 16 of the axially-movable
or shiftable conical plate {4. The hub 18, in turn,
is. engaged by a nonrevoluble ring {7, which .is
rotatably connected thereto.by any suitable ball
type thrust bearing race (indicated, bubt not
shown in detail, at 18), and to the ring {7 the
thrust member {9 is pivotally secured, which in
turn is connected, through an extension arm 20-¢,
to the yoke 28 which ,1is screw threaded on the
external-threaded tubular shaft 21, to the outer
end of which the sprocket wheel 22 is keyed, so
that the turning of the sprocket wheel 22 in one

direction will advance the yoke 28 and hence will

advance the axially-movable conical disc 14 to-
ward the axially-stationary conical disc 13, while
the rotation or turning of the sprocket wheel 22
in the opposite direction will cause the yoke 20
and disc {4 to. be moved away from the axially-

The axially-stationary conical disc §3 :

65

4
stationary conical disc i §; thereby to increase and
decrease, respectively, the effective diameter of
the driving v-pulley formed by the discs 13 and
i4, thereby correspondingly to increase and de-
crease the speed of the driven countershaft 23
and hence of the handwheel shaft 24 of the full
fashioned knitting machine, to which it is con-
nected by multiple V-belts 25 and Vv-pulleys 26
and 27. The countershaft 28, in turn, carries
one conical disc 28 fixed.thereto by suitable key-
ing and set screws, and another conical disc 28
keyed tc the hub 38 of the disc 28, but slidable

.thereon axially. A helical compression spring 31

seated against a collar 33 mounted on the end
of the hub 30 bears against the hub portion 32
of the disc 29, and serves to urge the axially-
movable or shiftable disc 29 towards the axially
fixed disc 28 at all times, so that the discs 28 and
29 will be brought as close to each other as the
circumferential dimension of the V-belt 24 will
allow for any spacing (and hence for any eiiective
diameter) of the conical discs {3 and 14 on the
driving shaft; so that as the effective diameter
of the driving V-pulley formed by the discs (3

5 and {4 is increased (by these discs being brought

closer together) the effective diameter of the
v-puliey formed by the discs 28 and 29 is de-
creased by the spreading apart of these discs and
vice versa. , '

A sprocket and gear shaft §5 (suitably jour-
naled in a bearing, not shown, within the housing
38) has a sprocket wheel 31 keyed thereto in oper-
ative alignment with the sprocket wheel 22 and
a sprocket chain 38 extends over the two sprocket
wheels 22 and 37. A worm gear 39 is likewise
keyed o the shaft 85, A worm 40, carried by and
keyed to the shaft 41 of the control motor 42,
meshes with the worm gear 389, so that the opera-
tion of the control motor 42 in one direction will
increase the speed-ratio between driving shaft (1
and driven shaft 23, while the operation of the
control motor 42 in the opposiie direction will
decrease such speed ratio; the ultimate speed
ratic achieved being dependent upon the length
of time during which the control motor 42 is per-
mitted to operate for effecting the change.

A flexible shaft or. cable 43, carried within a
suitable flexible conduit or housing 44 is keyed or
coupled to the shaft 35, as, for instance, by suit-
able coupling at 4%, and the end thereof is held
by suitable bracket 45, or any other suitable
means. The flexible shaft 43, and. its flexible
housing or conduit 44, extend from the shaft 35
to the front of the machine or to such location
on the full fashioned knitting machine as may
serve as a suitable location for the electrical con-
tactor shown in external view on the right hand
side of Figure 1 anid shown in more detail in Pig~.
ures 4 and 5; the flexible shaft 43 being coupled
to a worm 47, suitably journaled in any suitable
bearing 48 carried by the housing 49 of said elec-
trica] contactor. The outer flexible conduit hous-
ing 44 is coupled to an extension of the bearing
48. A brush-carrying shaft 58 is suitably jour-

“naled in the housing 49 on an axis generally at a

70

right angle to the axis of the worm 47, and has
affixed to its outer end the arm §1 carrying a pin
or other eccentric member 52, and having secured
to its inner end the insulating disc §3, to which
the metallic collector, ring 54 is secured on one
side, and to which the metallic leaf spring type
brush finger 55 is secured on the other side, by
metallic rivels or screws 56 which extend through
it and through the collector. ring 54, so as to
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establish:. permanent.: electrical - connection , be-.

tween; collector. ring 54 .and brush:fingexr 55.
A hub: 57 is journaled upon. the shaft 50 or. is

otherwise ;journaled -in-co-axial relation thereto

and has keyed thereto.the worm.gear 58 in mesh

with the worm_ 41, to which. is secured. the insu-.
lating, disc or plate 59 by means of screw posts.
The insulating dise.$9,.in turn,.
carries :the two arcuate. metallic.contactor seg-.
- 10
circle 5o as to leave diametrically opposed inter-.

890,;or the like) .
ments;: 64 and. 82,; each;.Jess than; one half :the

vening.gaps 62 between the ends of the segments
61 and :62.

Three flat-spring brush; fingers 64, 85:and 66:
suitably- mounted upon any suitable .insulating -
block 87 :and connected with three :wires, 68; 69
angd 79, respectively,. of .the reversing .cireuit -of -

the control motor .42, extend 40, and brushingly
contact the collector ring 54 . and collector rings
7} and 72, respectively; the collector rings 7t and

12 being carried on the opposite face of insulat- .
ing-dise.59;: one of the collector rings being con-.

nected. with:one of the:segments and the other
collector -ring- being. electrically- connected with

the other: of- the segments carried.on the opposite.

55.0f the supply line 68 rides on.the Segment 61,
it sends. the current through.the field of the con-.

trol.motor 42, in.one direction, while if the brush

55 yides. th° otner segment 62 it sends the current o
tmough the fleld. of -the - control motor 42.in-the .

opposite direction, thereby causing the mot;or,,tq
Tun in.one. direction in-one ease and in-the oppo-~
site dlrect’on in the other case.

The overriding of the brush 55 of either seg-

pos1t1omng of the ﬁnger or br ush 55 by tne exter-
nal arm 51 through the shaft 50 as well.as by the
settlng of the segment ~carrying disc 59, by the
worm 47 and worm gear 58.

The arm 51 is operatively connected with the

buttons or knobs 13 of pattern chain 74 or of any
equivalent thereof, such as pattern. wheel, each
of ‘which may carry.a number of adjustably
placed buttom or knobs, spaced in accordance

with the various parts of the hose. The pattern.

cham 14, "shown_here merely schematically, rides
over the drlvmg wheel 15, and_ _extends over
toothed wheels or pulleys 16, 11 and any cham
idler 18,-to take up the slack:

The pulleys 16,-7F and 18 may be carried by the
rai}l-or.-other-frame. member 19 of the knitting
machine.

similar frame member to the knitfing ma,chm
through -any-suitable -bracket.-

The - operative - interconnection between the
arm-51 and-the buttons 13 on the pattern chain

or wheel;:is. preferably effected through suitable

magnifying. mechanism,- whereby the compara-

tively small:rise, or dxsplacement afforded by the
passage of a.button (past any- suitable follower)
may -be-magnified by -suitable leverage, so that
the brush-55 may-be deflected a suitable distance

the neutral zone 63) to a suitable extent to _‘65

so as to override one of the sectors §1 or 62 (from

effect the extent of speed change desired. One

embodiment of such-interconnection is shown in. .

Figure 1, wherein a ball crank lever or L-shaped
lever 81 is pivoted at 82, and has a follower pro-
jection 83 in the path. of the buttons 13, and
which normally rides on the chain, and is then
elevated slightly by the passage of a butfon there-

beneath; The rising . of the follower 83, in turn,

deﬁects the vertlcal arm 84 to the dash-dot posi-..78

The - control -housing -or box 49 ‘may
likewise -be -keyed -or supported upon the rail or

ot

15.

20

6

tion. of Fig.-1.. To-.a:bracket 86, fixed to-any
suitable frame member 87 of the knitting ma-
chine, 3 pendant swing arm- 88 is pivotally se.
cured at 89. The lower end of the swing arm is
slotted as at-8%a, and the slot 89a extends over
and embraces the eccentric pin 52 cavried by the.
arm 51, so that the displacement of the arm in
the direction of the arrow 99 serves to deilect the
arm 51 in the same direction and serves to.deflect :
the brush finger 55 in the direction of the arrow.
91, thereby -to cause the brush:finger §% o over-
ride one of the two segments 61. or 62.

A rod 82 pivotally connected at 83 .to the upper .
end.of the arm $4 is slidably mounted in a slight-
1y oversize opening any suitable guide or bracket .
83, and carries an adjustable set collar 24, the:
position of which vpon the rod. 82 may be ad-
Jjusted by the setl screw. 85, The collar, in turn,.
carries a pin 8% in alignment with the arm 8%.
so that as the rod 32 is moved generally in the
direction of. the arrow..84, the arm. 88 will. ha.
swung in the dirsciion of the arrow §% and the,
contact hrush 58 will be deflected in the dirsction:
of the arrow 8i; the exbent of the deflection of -

-the arm 88 and of the brush contact 55 bein ng.

dependent -upon. the setting cf the collar . 84.
Thus, the closer the pin 38 is set to the edge of
the arm &8, the more the arm 88 will be deflected
when a button 13 passes beneath the follower €3.

A stop member 87 is adjustably fixed to the

T ld % of the contacior housing 49, by means of

35
ment -6 or.segment .2 is. effected by beth the .

40

-45

55.

80

70

serews 89, and the out-turned flange 100 thereot

serves es a stop, against . which the arm 88 is
brought hack to rest by a helical tension spring

{81, which is the position of return of the arms .
&8 and 51 and of the contact-brush 35.:

In the preferred embodiment, the return posi-..
tion of the arm 3%, shown in solid lines in Fig-.
ure 1, is that of the low speed of the machine,
while the deflected position of the arm 88, shown
in dash-~dot lines. in Figurse 1, is that of the high
speed.of the machine; the degree of such defles-.
tion being determinative of how. high the high
speed. will be, because the greater the deflection
of the arm . EE and hence of the arin 51 and con-
tacf brush. 85, the longer it will take for the:

gment 64 or &2 to. be revolved out of contact
With ‘brushi 5% and hence the longer will be. thcv
interval during which: the .control motor 43 is
kept running to effect the greater speed,cna.nge.-r

As will be seen. from- the drawings, as  the
krush. 55 rides cn to one.of the two. segmends
Gt or 62, the control motor is set.into operation
in one direction or the.other; 80 as to shift the
movakle. eonical disc. {4 and. thus change the
speed ratio. Al the sametime, however, the rota-. .
tion thus imparted to the shait §5 is transferred
to . tie worm 85 and segment-carrying disce .5g,.
50 as to revolve the segments out of contact with
ithe. brush 5%, and when the segment has been
revolved oub of contact with the brush 5% then
the .control mebor 4% stops;-until the. brush  is
defiected again, either back to its return position
against-the stop. 140. or forward to its deflectad.
position; riding.cnto -one segment i cne. case..
and riding onto the other segment in the other .
case,. ‘The. sequche ol operations is illustrated.
in Figures T-¢ to T-e.

The speed-setting, of thie full fashioned knitbing .

.machine. for. any given -sbage of operations on

for the kmttms_ of o partiewtar vortion of the.
stocking. mgy he vsried to any desived number
ol ecourses per minute either by the seléing of
the eollar 913 -0r by .the rise; of. the butfon,. '23 Gl .

:\both 1.
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" When miore than two speeds are.desired in
the knitting of a complete stocking, several lines
of buttons 13 may be provided to engage adjacent
and similar followers 838 carried by similar arms
8i, which, in turn, actuate similar parallel rods
92, each carrying a similar collar 84 and a pin
86 to deflect the arm 88. By seiting the collars
94 on the adjacent similar rods 92 at different
distances from the arm 88, the raising of the
adjacent similar followers 83 by buttons of adja~
cent lines will deflect the arm 88 fo different
distances, so that for the different parts of the
stocking the speed of the machine will be differ-
ent, according to the amount of the deflection.
However, the running of the knitting machine
at three or more different speeds may also be
effected by a single line of buttons operating
upon g, single follower 83 and a single rod 82, by
having the successive buttons in the same line
of different height so that, through the one arm
84 and rod 82, and through the one collar 84 and
pin 96, the swing arm 38 may be deflected to
varying degrees for the various operational stages
of the machine or for the various parts of the
hose.

The rapidity with which a speed-change is
effected (from low to any given high or from
any high to the original low) may be changed
by changing the ratio between sprocket wheels
22 and 37. In the particular illustration shown
the ratio between driving sprocket 37 and driven
sprockat 2% is gne to two. If the more rapid
speed-change is desired, the driving sprocket
wheel 37 is increased in size and the driven
sprocket wheel 28 is decreased in size correspond-
ingly, while if a less rapid speed-change is ge-
sired the sprocket wheel 37 is decreased in size
and the sprocket wheel 22 is further increased
in size.

In gny event, however, the speed change is a
gradual one, and unlike shifting of belts from
step pulley to step pulley and different from the
shifting of gears where the speed-change is in-
stantaneous or virtually so. Therefore, by the
present invention, not only may the knitting ma-
chine be operated at any number of different
selected speeds while knitting the different parts
of the stocking but the change irom one speed
to the other may ne effected smoothly and with~
out loss of torque.

The present invention may be embodied in
other specific forms without departing from the
spirib or essential atiributes thereof, and it is
therefore desired that the present embediments
be considersd in all respects as illustrative and
net restrictive, reference being had to the ap-
pended claims rather than to the foregoing de-
scription to indicate the scope of the invention.

Having described my invention, I claim the
foilowing as new and desire to protect by Letters
Patent:

1. In a speed change and control mechanism
for a knitting machine required to be driven at
a number of different operational stages wherein
a gradually variable ratio-changer including a
puliey-half splined for axial movement along a
shaft is operatively interposed between a prime
mover and a driven shaft driving the machine
and wherein an electrical contactor having rotat-
able contact elements governs the operation of
a control motor which moves the pulley-half
along the first named shaft, the combination with
said mechanism of a movable pattern chain hav-
ing thereon projections which are adjustable in
accordance with the speed-change pattern de-

o

10

15

20

25

30

35

40

50

55

60

65

70

8

sired, a follower comprising a rod adapted fo
reciprocate in response to movement of said pat-
tern chain, and a pendant swing arm having one
end pivoted to a fixed support and its other end
portion connected to a rotatable contact element
of the electrical contactor to rotate the same,
said reciprocable rod being operatively connected
to said pendant swing arm adjacent the pivoted
end thereof so as to amplify movements of said
rotatable contact element responsive to move-
ments of the follower.

2.-In a speed change and control mechanism
for a knitting machine required to be driven at
g number of different speeds through a number
of different operational stages wherein a grad-
ually variable ratio-changer including a pulley-
half” splined for axial movement along a shaft
is operatively interposed between a prime mover
and a driven shaft driving the machine and
wherein an electrical contactor governs the oper-
ation of a control motor which moves the pulley-
half along the first named- shaft, the combina-
tion with said mechanism of a pattern device
comprising a chain having thereon projections
which are adjustable in accordance with the
speed-change pattern desired, means for moving
said  chain, a follower movable in response to
movement of said chain, and movement-ampli-
fying mechanism operatively interposed between
the follower and said electrical contactor includ-
ing a pendant swing arm connected to said elec-
trical contactor. B

3. In a speed change and confrol mechanism
for a knitting machine required to be driven at
a number of different speeds through a number
of different operational stages wherein a grad-
ually variable ratio-changer including a pulley-
half splined for axial movement along a shaft
is operatively intérposed between a prime mover
and a driven shaft driving the machine and
wherein an electrical contactor governs the oper-
ation of a control motor which moves the pulley-
half along the first named shaft, the combina~
tion with said mechanism of a pattern chain in-
cluding a plurality of projections which are ad-
justable in accordance with the speed-change
pattern desired, a follower -engageable by and
movable in response to said projections, and
movement-amplifying . mechanism operatively
interposed between the follower and said elec-
trical contactor including a pendant swing arm
connected. to said electrical contactor.

4. An electric drive and speed-control for a
knitting machine - including an electric drive-
motor, a variable ratio-changer operatively con-
nected to said drive-motor, a reversible electric
control-motor operatively connected to said
ratio-changer, an electrical contactor having two
mutually rotatable members one of which car-
ries at least two spaced electrical contact seg-
ments insulated from each other and the other
of which carries at least one electrical contact ar-
ranged to ride onto and off the aforesaid seg-
ments by relative rotation of said two members,
one of said segments being electrically connected
to said control-motor to cause rotation of said
motor in one direction and the other of said seg~
ments being connected.to said control-motor to
cause its rotation in the other direction when
the electrical contact of the other member en-
gages one or the other of said segments, one of
said members being connected to said conirol-
motor through a fixed-ratio speed-reducer inter-
posed therebetween to rotate said motor-con-
nected ‘member al a speed much less than the
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speed of said control-motor, a pattern-chain hav-
ing projections thereon, a follower in operative
juxtaposition to said pattern-chain and means
intermediate said follower and the other of said
two mutually rotatable members for rotating the
latter to and fro to an angular extent substan-
tially less than 360° responsive to the presence
and absence of a projection on said pattern-chain
displacing said follower.

5. An electric drive and speed-control for a i

knitting machine including an electric drive-
motor, a variable ratio-changer operatively con-
nected to said drive-motor, a reversible electric
control-motor operatively connected to said ratio-
changer, an electrical contactor having two mu-
tually movable members one of which carries at
least two spaced electrical contact segments in-
sulated from each other and the other of which
carries at least one electrical contact arranged to
ride onto and off the aforesaid segments by rela-
tive movement of said two members, one of said
segments being electrically connected to said con-
trol-motor to cause rotation of said motor in one
direction and the other of.said segments being
connected to said control-motor to cause its rota-
tion in the other direction when the electrical con-
tact of the other member engages one or the other
of said segments, one of said members being con-
nected to said control-motor through a fixed-ratio
speed-reduced interposed therebetween to move
said motor-connected member at a speed much
less than the speed of said control-motor, a pat-
tern-chain having projections thereon, a follower
in operative juxtaposition to said pattern-chain
and means intermediate said follower and the
other of said two mutually movable members for
moving the latter to and fro responsive to the
presence and absence of a projection on said
pattern-chain displacing said follower.

6. An electric drive and speed-control for a
knitting machine including an electric drive-
motor, a variable ratio-changer operatively con-
nected to said drive-motor, a reversible electric
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conirol-motor operatively connected to said ratio-~
changer, an electrical contactor having two mu-
tually rotatable members cne of which carries at
least two spaced electrical contact segments insu-
lated from each other and the other of which car-
ries at least one electrical contact arranged to
ride onto and off the aforesaid segments by rel-
ative rotation of said two members, one of said
segments being electrically connected to said con-
trol-motor to cause rotation of said motor in one
direction and the other of said segments being
connected to said control-motor to cause its rota-
tion in the other direction when the electrical
contact of the other member engages one or the
other of said segments, one of said members be-
ing connected to said control-motor through a
flexible-cable speed-reducer interposed fherebe-
tween to rotate said motor-connected member at
a speed much less than the speed of said control-
motor, a pattern-chain having projections there-
on, a follower in operative juxtaposition to said
pattern-chain and means intermediate said fol-
lower and the other of said two mutually rotat-
able members for rotating the latter to and fro
to an angular extent substantially less than 360°
responsive to the presence and absence of a pro-
jection on said pattern-chain displacing said fol-
lower.
ERNEST A. FEUSTEL.
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