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1

This invention concerns knitting machines and
particularly Cotton’s patent and other straight
bar knitting machines.. An object of the inven-
tion is the provision of improved apparatus for
positively driving one member to and fro from
another member of a knitting machine and a
specific abject is the provision in a straight bar
knitting machine, of positive apparatus for driv-
ing a carrier to and fro with a variable traverse.
A further object of the invention is the provision,
in & straight bar knitting machine, of positive
carrier-driving apparatus which eliminates the
usual friction box drive,

The invention provides, in a knitting machine,
apparatus for driving a driven member to and
fro between limit stops, comprising a driver mov-
able te and fro, releasable coupling. mechanism
for establishing a positive driving: connection be-
tween the driver and the driven member, and
coupling release means carried by the driven
member and operable by approach to either limit
stop to render the coupling mechanism tem-
porarily ineffective to transmit the drive in the
avproach direction (i, e. that direction in which
the driven member or the coupling release means
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is approaching the limit stop under considera-- .

tion) but capable of re-engagement upon re-
versal of travel of the driver to transmit the drive
in the reverse direction until again operated by
apprgach to the other limit stop. It will be ap-
preciated that in the application of the inven-
tion to a straight bar knitting machine the driver
may be a part of the Coulier or draw mechanism
(such for example as the slurcock tie bar or some
member which is reciprocated therewith) and the
driven member may be a carrier or carrier rod,
the limit stops being the usual carrier stops or
their equivalent. In a construction wherein the
spacing between these limit stops is adjustabie
the invention permits a driver having constant
amplitude of traverse to drive positively a driven
member with a variable amplitude of traverse and
it will therefore be appreciated that the apparatus
is well adapted to replace the usual friction box
drive for the carriers of a straight bar knitting
machine.

In general, however, it is desirable in a straight
bar knitting machine to provide a plurality of
carriers which may be driven selectively, being
brought into and out of use as required. There-
fore according to an important subsidiary feature
of the invention the apparatus comprises a
plurality. of driven members to be driven selec-
tively by the driver, a coupling mechanism for

each driven member, and means for selecting !

said coupling mechanisms for operation,
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According to a further important subsidiary
feature of the invention the coupling mechanism
comprises a latching means driven to and fro
by the driver, a.keeper on the driven member for
engagement by the latching means and movable
between driving and release attitudes, and locking
means on the driven member for locking the
keeper in the driving attitude whieh locking
means. is releasable by the release means. In
order to provide for the selective driving of any
one of a plurality of carriers, carrier rods, or
other driven members there is a plurality of said
latching means one for each driven member, and
mechanism for moving them selectively between
operative and inoperative attitudes.

A further important subsidiary feature of the
invention” the latching means comprises a pair
of alternative latches, spaced apart in the direc-
tion of travel, for engagement with the associated
keeper and means for rendering one latch op-
erative in travel in one direction and the other
in travel in the other direction. ‘This permits
the driven member under consideration to have
a2 lead or lag in relation to some other part of
the machine such for example as another driven
member. It will therefore be appreciated that
apparatus of the construction just defined is ap-
plicable to the plating carrier of a Cotton’s patent
or other straight bar knitting machine.

According to a further important subsidiary
feature at least two latching means are simuil-
taneously operable to drive the associated driven
member, and the spacing between the latches of
one latching means differs from that between
the latches of the other latching means, whereby
the associated driven members may be given dif-
ferent leads.

The foregoing and other features of the in-
vention set out in the appended claims are in-
corporated in the construction which will now be
described, as an example of the application of
the invention to the carrier driving apparatus
of a Cotton’s patent or other straight bar knitting

" machine, with reference to the accompanying
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drawings which are to some extent diagrammatic
and in which:

Figure 1 is an elevation, partly in section, of
the apparatus;

Figure 2 is a sectional view showing the various
carrier rods and their coupling mechanisms;

Figure 3 is a plan showing certain details;

Figure 4 is a detail view showing the manner
in.which a carrier rod is locked to a carrier stop;

Figure 5 is a view, similar.to Fig. 4, showing..
the rod locked in the “home’ position.

The general construction of the knitfing ma-
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chine follows conventional lines and requires no
description or illustration, it being only necessary
to direct attention to the fact that the machine
is provided, as is usual, with a plurality of carrier
rods having the general reference number |
mounted in suitable guides 2 for endwise recipro-
cation and a slur bar 3 and slurcock iie bhar 4
which is reciprocated with constant amplitude by
Coulier. or draw mechanism of any convenient
construction; the rods | include at least one and
preferably a plurality of splicing carrier rods
hereinafter referred to.

The apparatus provides for any selected one or
more of the carrier rods { to be driven with a
varying amplitude from the slurcock tie bar 4,
the amplitude of traverse of the rods being deter-
mined by carrier stops 5R, 5L which are adjust-
able in known manner (for example by a screw or
screws § in conformity with the movement of
fashioning points). )

- For each rod f, there is a releasable coupling
mechanism for driving it from the tie bar. The
mechanisms are indicated generally at 7. They
each consist of driving latches 8R, 8L on a block
9 and a keeper i0 on the appropriate rod I; the
block 9 is driven along guide bars i1, 12 by a
connection i3 from the tie bar. The keeper 18
is pivoted to its carrier rod | at 14 and is pro-
vided with a recess 18 in which latch 8R is en-
gaged during movement to the right and latch 8L
during movement to the left. 'The spacing be-
tween these latches is such ‘as to give the appro-
priate lead of the carrier over the slurcock; for
this reason the spacing between the latches 8'R

and 8’'L provided for splicing or plating carrier :

rods differs from that between the latches for
main carrier rods as is clearly apparent from
Fig. 3. This figure also shows that some of the
carrier rods have both kinds of latches, so that
‘their carriers may be employed either as main
carriers or as plating carriers. As the operative
latch travels with the block 9 and the tie bar 4
It tends to swing the keeper 10 about its pivot 14
and to disengage from the keeper, but locking
mechanism is provided on the carrier rod which,
until released prevents pivotal movement of the
keeper so that the carrier rod is itself recipro-
cated. 'The locking mechanism consists of two
pivoted detents 15, {6 on the rod i, one prevent-
ing the keeper i8 from swinging in one direction
and the other preventing it from swinging in the
other direction which detents are urged to oper-
ative position by spring means (1.
mechanisim is provided which, as the earrier rod
approaches either of the stops 5R, 5L, operates
to release the appropriate detent so that the
driving force exerted by the operative latch &R
or 8L swings the keeper {0 and causes the latch
to disengage therefrom at the time when the
carrier is brought to a standstill by this stop; the
latches thereupon travel on to the end of their
traverse but on the return traverse the other
latch engages the recess 18 in the keeper 19 and
swings the latter in the opposite direction until
its mevement is terminated by the other detent
whereupon the said other latch drives the carrier
rod I in the opposite direction until, on approach
to the other stop, the last mentioned detent is
released in the manner previously described.
The release mechanism for the detents com-
prises noses 19, 26 on the respective detents i5, 186,
and stop members 21, 22 for each pair of detents,
S0 placed on the carrier stops as to be capable of
being engaged by the noses. For example when
in travel to the right, nose 19 strikes stop mem-
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ber 21 the detent (5 is swung to free keeper 0
so that latch 8R-may rotate the latter and free
itself (Fig. 4). Rotation of the keeper 10 brings
a wing 23R on it to a position in which it holds
detent {95 in the attitude shown in Figs. 4 and 5
and brings an opposite wing 23L. to a position
in whieh it is placed to be struck by the other
latch 8L in ftravel to the left (assuming thaf
latch 8L has by then been raised tc operative
position).

Not only does the engagement of nose 19 or 28
with the respective stop member 2/ or 22 bring
the associated carrier rod { to a standstill (while
the slurcock and the block 9 run on to the end of
their traverse). buf also produces the engagement
of an anti-rebound catch. It will be observed
that a second member 24 or 25 is associated with
each member Z{ or 22, the width of the gap be-
tween each pair of members being adjustable by
screw means 28 or 27, and upon nose {8 or 20
striking member 2{ or 22 it swings up into the
gap (see Fig. 4) and locks the rod { to the carrier
stop §R or 5L as the case may be.

It is customary in Cotton’s patent knitting
machines to keep inoperative carriers in a
“home” position beyond the end of that division
of needles with which they are associated. The
carriers are only brought in from this home posi-
tion when they are required for use. While in
use the carriers travel between limits determined‘
by the stops and when any carrier is no longer
required it is permitted to pass, beyond the limit
set by one of these stops, out to the home posi-
tion. Tt is further customary so to arransge mat-
ters that the home position for the carriers of
alternate carrier rods is at one end of the division
of needles and the home position of the carriers
of the intermediate rods’is at the other end of
the ¢ivision. The present invention provides
for carrier rods to be brought into and out of g
homing position. For this purpose the stop
member 2{ for each rod | is capable of being
raised to an inoperative position which permits
the nose 19 to travel outward past it, but the
other stop member 22 of that rod is incapable
of being raised to an inoperative position. Fur-
thermore one of the adjustable stops 5R has a
movable stop member 2{ for each alternate rod
and a fixed stop member 22 for each intervening
rod, while the other stop 5L has a movable stop
member 21 for each said intervening rod and a
fixed stop member 22 for each said alternate rod.
This permits alternate rods to be homed to the
right and the intervening rods to be homed to
the left, the appropriate stop member %i being
raised as required. When it is desired to “home”
a carrier rod the stop member 21 for that rod is
raised and the nose 19 on that rod travels past
member 21 until it strikes against a fixed home
stop 28R or 28L as the case may be. Upon the
nose {8 striking this home stop the detent 5 is
swung to the release posifion as shown in Fig. 5.
Moreover a hook part 29 on this detent {5 hooks
round the home stop so that the carrier rod is
held in the home position. Since each rod homes
in one direction it is unnacessary to provide the
hook part on both the detents 15 and 16, and for
this reason the alternate rods { which home to
the right are provided with a detent {5 at the
right hand side of the locking mechanism and
the intervening rods which home to the left
are provided with a detent {5 at the left hand
side. :

The mechanism described and illustrated in-
volves the operative latch 8R or 8L being brought.
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to ‘@ neutral position at
of. the slur-cock tie bar 4. At the end of that
traverse the fresh selection is made from among
the latches so that the carrier rod that has just
finished its travel, or another -carrier rod, is
traversed in the reverse direction by one of the
alternative latches. Each pair of alternative
latches 8R, 8L is shifted by a cam bar 30 mount-
ed for horizontal movement within the block 9.
Each of these cam bars is shaped. as shown in
Fig.1 so that when it is shifted to the right with-
in the block 9 latch 8L is liffed and when it is
shifted to the left latch 8R is elevated. These
movements are imparted to the cam bar by quad-
rants 3{R and 211 pivoted on the block 9 and
engaging racks 32R and 32L on the cam har.
The quadrants are provided with tail members
32R. and. 33L. respectively and towards the end
of each traverse of the slurcock tie bar 4 all the
tail members 33R. or %3L engage neutralising
cams 36R. or 34L: respectively so that all the cam
bars 20 not already in neutral position are shift-
ed to a position in which the associated latches
SR and 8I. are in their neutra] position. There-
after continued travel of the block 9 brings the
tail mambers 22R or 331 into position for engage-
ment  with selectors 35R .or 35L there being a
pair of selectors, 35R, 35L for each pair of quad-
rants. The selectors are movably mounted in
beds 36R, 36L and when any selector is selec-

the end of the traverse
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tively projected towards the centre of the ma-

chine it is thereby positioned to be struck by the
associated quadrant t2il'23R or 33L with the ra-
sult that the appropriate quadrant is swung in
a direction such that the cam-bar 30 is moved
beyond the neutral position and the appropriate
latch 8R or 8L is elevated. The latch that is thus
selected and elevated drives the assseiaisd carrisr
rod | in the next traverse (in the reverse direc-
tion).

In order to cause a carrier rod to travel in from
the home position g selector 35R or 35L appropri-
ate to that rod is moved inwards to its opera-
tive position. This movement causes it to engage
the tail of the associated quadrant 3IR or 3IL
and to elevate the required latch 8R or 8L so
that as the block 9 moves in its next traverse the
raised latch engages the detent 18 of the required
carrierbar, swings that detent to vermif the cateh
t5 to disengage from the home stop 28R or 28L
and thereupon drives the carrier rod along the
line of needles.

The selectors 35R, 35L are operated by verti-

cally movable bars 3TR, 37L connected with the

selectors by pins 38 and slots 39, the said bars
3TR and 37 being connected in pairs by levers
48R, 40L and tie rods.4{. These tie rods &1 serve
to raise and lower the stop members 21 for they
extend through slots 42 cvt aecross the faces of
these stop members as shown in Fig. 2. It will
be appreciated that alternate rods 41 operate
those stop members 24 that are provided on ths
right hand stop 5R and the intervening rods 414
operate these stop members 21 that are provided
on the left hand stop 5I. This is readily ap-
parent from Fig. 3. ’
It will be observed that the slots 42 are sub-
stantially wider than the tie rods 41 and these
tie rods have two degrees of movement.  Con-
sidering the lower position shown in fuli-lines in
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Fig. I the first portion of the upward movemens -

of a rod 41 does not influence a stop member 21
but it causes the associated selectors 35R and
381, to be retracted to an inoperative position.
The next stage of movement raises the stop mem-

5
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ber 21 without further effect on the selectors be-
cause as will be ohserved the lower part of each
slot' 39 extends vertically. Conversely the first
stage of downward movement of a rod 4i per-
mits the stop member 21 to descend to operative
position but does not affect the selectors. The
next stage of downward movement causes the
selectors to move inwards.

These movements of the bars 41 are produced
by a patterning drum. 23 of conventional form
acting on feelers 44 connected by links 45 one
to. each. lever 48R. The drum 43 is. provided
with conventional racking mechanism indicated
generally at £6 and with a ring of studs for each
feeler 44. These studs comprise low studs which
produce the first stage of downward movement
of rods 41 and high studs which produce the sec-
ond stage.

It is desirable that the knitting machine shall
be-so constructed and arranged that each of three
carriers can be employed in alternation, each for
one- draw, in the production of “ringless’” hose
and the like by the three carrier system. While
knitting on the three carrier system it is not de-
sirable that when each carrier has made its dray
it shall pass out to the home position until next
required. Thus at the end of each draw it is
merely necessary to make a fresh selection from
among the seleetors 38R, 35L: and thig selection
is: under the control of an asuxiliary patterning
drum 471 (with conventional racking mechanism
49)- which acts on extensions 48 of those three
feelers 44 which in Fig. 8 are groupad by the
bracket 44a, these feelers being connected to the
rising and falling bars 4la associated with the
three carrier rods that are employed in the three
carrier system. At the start of “ringless” work,
low studs on the main drum 423 lower stops 21 and
the auxiliary drum. 41 thereafter makes the ap-
propriate selections from ameng the three sets
of selectors 36R, 38L without shifting the stops.

In conclusion, it. is pointed out that the ap-
paratus described herein not only provides for
the carriers to be driven positively, with a variable
amplitude, hut also provides that irrespective of
the amplitude of traverse the lead of the carrier
over the slur cock, and the lead of the main car-
rier over the plating carrier, is constant,.

Iclaim:

1. In s knitting machine, apparatus for driving
a driven membear to and fro between limit stops,
comprising a driver movable to and fre, releas--
able coupling mechanism for establishing a posi-
tive driving connection between the driver .and
the driven member, and coupling relesse means
carried by the driven member and operable by
approach to either limit stop to render the cou~
pling mechanism temporarily ineffective to trans-
mit the drive in the approach direction but capa~-
ble of re-engagement upon reversal of travel of
the driver to transmit the drive in the reverse
direction until again operated by approach to the
other limit stop.

2. For a straight bar knitting machine of the
type having a carrier, carried stops for determin-
ing its traverse, and Coulier or draw mechanism
for driving the carrier; the combination of a
driver movable to and fro with a part of the
draw mechanism, releasable coupling mechanism
for establishing a.positive driving connection be-
tween the driver and the carrier, and coupling
releasable means travelling with the carrier and
operable by approach to either carrier stop to
render the coupling raechanism temporarily in-
effective fo transmit the drive in the approach
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direction, but capable of re~engagement upon re-
versal of travel of the driver to fransmit the
drive in the reverse direction until again oper-
ated by approach to the other carrier stop.

3. For straight bar knitting machines of the
type having a yarn carried movable to and fro
with a variable amplitude of traverse, adjustable
carrier stops for varying this traverse, Coulier
or draw. mechanism for driving the carrier to
and fro and comprising a part having a constant
amplitude of traverse; the combination of releas-
able coupling mechanism for establishing a posi-
tive driving connection between the driver and
the carrier, and coupling release means travel-
ling with the carrier and operable by approach
to either carrier stop to disengage the coupling
mechanism and to render the latter automati-~
cally re-engageable upon reversal of travel of the
driver to drive the carrier in the reverse direc-
tion until agein operated by approach to the
other carrier stop.

4. Apparatus according to claim 1, comprising
a plurality of driven members to be driven se-
lectively by the driver, coupling mechanism for
each driven member, and means for selecting said
ccupling mechanisms for operation.

5. For a knitting machine, apparatus for driv-
ing a driven member to and fro with a variable
traverse between limit stops, comprising in com-
bination a driver movable to and fro with con-
stant amplitude; releasable coupling mechanism
for establishing a positive driving connection be-
tween the driver and the driven member and
comprising latching means driven to and fro by
the driver, a keeper on the driven member for
engagement by the latching means and movable
between driving and release. attitudes, and
locking means on the driven member for lock-
ing the keeper in the driving attitude which lock-
ing means is releasable by the release means, and
coupling release means carried by the driven
member and operable by apvroach to either limit
stop to render the coupling mechahism tempo-
rarily ineffective to transmit the drive in the ap-
proach direction but capable of re-engagement
upon reversal of travel of the driver to transmit
the drive in the reverse direction until again op-
erated by approach to the other limit stop.

6. Apparatus according to claim 5 comprising
a plurality of driven members to be driven se-
lectively by the driver, a plurality of the said
latching means one for each driven member, and
mechanism for moving the latching means selec-
tively between operative and inoperative atti-
tudes and for thereby selecting the required
driven member.

7. Apparatus according to claim 5 wherein the
latching means comprises a pair of alternative
Jatches, spaced apart in the direction of travel
for engagement with the associated keeper, and
means for rendering one latch operative in fravel
in one direction and the other in travel in the
other direction, ;

8. Apvparatus according to claim 5, wherein the
latching means comprises a pair of alternative
latches spaced apart in the direction of travel
for engagement with the associated keeper, and
means for rendering the leading latch operative
in each traverse of the driving member.

9. Apparatus according to claim 5, comprising
a plurality of the driven members; latching
means, a keeper, and locking means, for each
driven member, each of which latching means
comprises a pair of alternative latches spaced
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apart in the direction of travel for engagement
with the associated keeper; means for rendering
the leading latch operative in travel in each di-
rection; and means for rendering at least two of
the latching. means simultaneously operative to
drive the two driving members associated there-
with wherein the spacing between the latches of
these two latching means differs whereby the
associated driven members have different leads.

10. Apparatus according to claim 5, having the
keeper movable in the act of release to an atti-
tude in which it is placed for engagement by the
latching means in the next traverse, which
keeper is then movable by the latching means to
the driving attitude.

11. Apparatus according to claim 5, wherein
locking means comprises two detents one oper-
able in traverse in one direction and the other
in traverse in the opposite direction, and parts
associated with the detents for engagement with
the stops to chift the detents to release . the
keeper.

12, Apparatus according to claim 5, wherein
the locking means comprises two detents, one
operable in traverse in one direction and the
other in traverse in the opposite direction, parts
associated with the detents for engagement with
the stops to shift the detents to release the keep-
er, and a part on each detent for locking engage-
ment with the stop against which it engages.

13. For a knitting machine having ‘a driven
member-movable to and fro with a variable am-
plitude of traverse, adjustable. limit stops for
varying this amplitude, and a driver movable to
and fro with constant amplitude of traverse; the
combination of releasable coupling mechanism
for establishing a positive driving connection be-
tween the driver and the driven member which
coupling mechanism comprises a pair of alter-
native latches spaced apart in the direction of
travel for engagement with the keeper herein-

‘after specified, 2 cam member carried by the

driver and movable to and fro in relation to. it
between alternative positions to render the
latches alternatively operative, one operative in
travel in one direction and the other in travel
in the other direction, a keeper on the driving
member for engagement by the operative latch
and movable hetween the driving and release at-
titudes, locking means on the driven member for
locking the keeper in the driving attitude, cou-
pling release means carried by the driven mem-=
ber and operable hy approach to either limit stop
to release the keeper for movement by the opera-
tive latch to a coupling release attitude in which
said keeper is positioned for automatic engage-
ment by the other latch upon reversal of the
driver to transmit the drive in the reverse direc-
tion, and means for shifting the cam member at
the ends of the traverse of the driver. ’

14, Apparatus according to claim 13, wherein’
the means last mentioned comprises selecting
mechanism for moving any selected cam mem::
ber.

15. Apparatus according to claim 1, having
means for rendering one limit stop inoverative:
thereby to permit the driven member to travel
out to 2 home position, and a home stop for bring--
ing the driven member to rest in that position.

16. Apparatus according to claim 5, having
means for rendering one limit stop inopsrative
thereby to permit the driven member to travel
out to a home position, and a home stop for-
bringing it to rest in the home position; and
wherein the locking means comprises two detents
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whereof one is operable in traverse in one direc~-
tion and the other in traverse in the other direc-
tion, parts associated with the detents for en-
gagement with the limit stops to shift the detents
to release the keeper, means on each detent for
locking with the limit stop upon engagement
with the latter and, on one detent, for locking
with the home stop upon the driven member
reaching the home position.

17. For a straight bar knitting machine having
a plurality of carrier rods, positive carrier-driv-
ing mechanism for driving any selected carrier
rods with a variable amplitude of traverse, com-
prising a common driver movable to and fro with
a constant amplitude of traverse and having for
each rod a pair of alternative driving latches
spaced apart in the direction of traverse and an
operating member movable between two alterna-
tive positions to render the latches alternatively
operative and to a neutral position to render them
both inoperative; means for shifting the operat-
ing members to neutral position at each end of
the driver traverse; selectors for then selectively
shifting an operating member to render operative
the leading latch in the next traverse; a pair of
adjustable limit stops for adjustably determining
the carrier rod traverse and comprising, for each
rod, a stop element on each limit stop for stop-
ping that rod upon being struck by a detent here-

inafter mentioned, one of which elements of each 34
pair is movable to an inoperative position; mech-

anism on each carrier rod comprising a keeper
having a central driving position for driving en~

10

gagement by the operative latch and movable by
the latter to a release position at one or other
side of the driving position according to the di-
rection of traverse of the latch, and two releas-
able detents one for preventing movement of the
keeper to one release position and disposed fo
travel into engagement with and to be released by
one stop element and the other for preventing
movement of the keeper to the other release po-
sition and disposed to travel into engagement and
to be released by the other stop element of the
pair of stop elements associated with that rod; a
home stop for each rod, located outwards of the
movable stop element of that rod, for engaging"
and operating one of the detents to arrest the rod
in g home position consequent upon the movable
element being rendered inoperative; and selective
means for selectively mioving the movable stop
elements into and out of operative position.

18. Apparatus according to claim 17, having at
least three rods and mechanism for selecting
three rods for use in turn each for one course.

ARTHUR SHORTLAND.
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