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UNITED STATES PATENT OFFICE

2,442,822
-KNITTING MACHINE

Samuel -Arthur Monk, Mansfield, England, as-
signor of one-half to Mellor Bromley.and Com-
. pany Limited, Leicester, England

-Application August 1, 1945, Serial No. 608,171
In Great Britain July 6, 1944

(CL 66—382)

-11 Claims.

-1
This invention relates to knitting. machines,
and is concerned with the application of hydraulic
.mechanism : thereto ~for reciprocating certain
parts. -Breadly the invention relates to-knitting

machines of the type having a member that trav- ;

‘erses to.and fro along a line of knitting instru-
ments. - Primarily the invention relates tostraight
bar knitting machines.of the Cotton’s patent type,
.and.-is concerned. more particularly but not ex-
clusively with hydraulic mechanism for travers-
ing at.least one carrier or carrier rod thereof.

‘As viewed from. one aspect the invention pro-
vides a knitting machine of the type specified
having an hydraulic piston-and-cylinder -device
for traversing the aforesaid member, a pump for
supplying hydraulic fluid :thereto, valve mecha-
nism ‘for controlling . the-hydraulic fluid, and
means for varying said valve mechanism to.vary
the traverse of said members. ‘Where the said
member drives or is constituted: by .a carrier or
carrier rod in a Cotton’s patent or other straight
bar knitting machines having.stops-for variably
determining -the. length of draw .or traverse of
said earrier or rod, the said varying means may
operate with the stops. The pump may be driven
from the coulier or ‘draw mechanism, in- which
case it is preferably of the double-acting piston-
and-cylinder type,.or it may be-driven from the
main. cam. shaft, or from the hand wheel shaft or
from.an independent motor.

Viewed from. another.aspect, the invention pro-
vides g knitting machine of the .aforesaid type
having slurcock driving apparatus comprising a
hydraulic piston-and-cylinder device, a pump for
supplying hydraulic - fluid - thereto, and valve
mechanism for controlling the flow .of fluid be-
tween the pump and the device. The invention
further includes a Cotton’s patent or other
straight bar knitting-machines, having at least
one double-acting hydraulic-piston-and-cylinder
device for driving a catrrier-or carrier rod, valve
mechanism controlling  the - hydraulic cireuit
thereof to vary the length of draw, a.double act-
ing hydraulic piston-and-cylinder device for driv-
ing a slurcock, .and means supplying hydraulic
fluid to said devices. The invention still further
ineludes a knitting machine of the type specified,
comprising  a. plurality -of hydraulic: piston-~and-
cylinder devices-each for traversing at least one
member aforesaid (particularly a carrier or rod),
5. pump for supplying -hydraulic -fluid therefo,
a -distributor for connecting said, pump to .any
selected. one -of said :devices-and traverse-vary-
Jng valve means for-controlling the flow hetween
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the pump and the .selected device to vary the
traverse.of the.member driven by that device.

The foregoing and other features of the inven-
tion set out in the. appended-claims are incorpo-
rated in-the construction-that will now -be de-
seribed as .examples .of the.application. thereof
o0 .a; Cotton’s patent. machine with reference to
the accompanying drawings in.which:

Figure 1 is-.a perspective view showing the
relevant parts of a Cotton’s ;patent machine in-
corporating -one -construction : according to the
invention; .

: Figure:2 is a detail .of a hydraulic valve, on a
Jarger. scale;

Figure.3 is-a plan view of cams controlling the
hydraulic circuit and

“Figures.4.and-5.-are.cross sections illustrating
switching mechanism. :

“Pigure. 6 is .a. perspective view illustrating- a
further construction, and

Figures.7, 8 and .9 illustrate the. action of -a
valve therein;

-Figure 10.is:a cross. section through a further
machine aecording to this invention, illustrating
the .application .of the jnvention 4o .driving any
selected one.of: a pluralily of carriers;

Figure 11 .is.a front. elevation, and

Figure: 12 is a-plan -of :a. portion thereof;

Figure 13 is..a diagrammatic. perspective view
of the relevant portions of the mechanism;

‘Figure 14 shows valve mechanism in elevation,
and

Figure 15 is a-plan thereof;

Figures 16 .and 17 are _cress-sections showing
details -.of said mechanism,

Figures 18, 19 and 20.are respectively an. ele-
vation, a plan,.and section of certain details that
may be incorporated.

In the construction, illustrated in Figure 1-the
coulier mechanism 1 (connected to the. slurcock
tie bar er like. reciprocating part 2) reciprocates
horizontally the piston.3 of a-double-~acting pis-
ton-and-cylinder pump 4 having the piston. rod
5 projecting -at each end of the stationary cylin-
der-6 through a-gland. ‘This pump: & is connected
by pipes to each end of the gylinder. 7-of a.second
double-acting. piston-and-cylinder device 8 (re-
ferred to.as- the carrier unit): the piston. rod 8
of which projects herizontally-at each end of the
cylinder T through.a gland, .and is-connected to
the main carrier -drive 10 and thence to ‘the
selected carrier-rodHi.

Two. valves .are. provided, respectively control-
ling the hydraulic flow to-and from the ends of
the.second. cylinder.7 and the by-pass of oil or
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other hydraulic fluid between the opposite ends
of the pump cylinder 6, so that the coulier mech-
anism | reciprocates the pump piston 3 with a
constant amplitude, the second piston 12 and
carrier rod {1 are traversed. The two valves
are of similar construction but for convenience
are given the references I3 and i4. As shown
in Fig, 2, each consists of a body I5 having three
ports 16, {7, 18, and enclosing a semi-rotary valve
member 19 cut with a three legged passage 20
whereby as the member 19 is rocked from one to
the other of its two alternative positions one
or other of the ports 16, {1 is closed and the
other placed in communication with port 18.
This figure is to be considered as showing valve
{3 in the by-pass position and valve 14 in the
coupling-driving position. Pipe 2{ leads from
the left hand end of the pump cylinder 6 to
port 18 of the left hand valve 13 and pipe 22 from
port 16 of the latter to the right hand end of
the second cylinder 7 while pipe 23 leads from
the left hand end of the latter to port 17 of valve
14 and pipe 24 from port I8 of the latter to the
right-hand end of pump cylinder 6. Pipe 25
leads between port 15 of valve 14 and the left
hand end of the pump cylinder 6 and pipe 26
between port (T of valve 13 and the right hand
end of the pump cylinder. The valves 13 and
14 are respectively operated, each through g
lgver 27 or 29 and truck 28 or 30, by two spaced
cam devices 31, 32 on the tie bar or other part
2 reciprocated with the pump piston 3.

The operation of the arrangement will now be
described, assuming that both pistons 3 and 12
are at mid-stroke moving from right to left, and
the valve levers 27, 29 are off the cams, 31, 32
(i. e. valve 13 has been rotated clock-wise from
the position shown in Fig. 2 to open port 16 and to
close port 11, and valve {4 is in the position
shown). The pump, piston 3 cannot force oil
through pipe 25 because port 16 of valve 14 is
closed but oil can pass through pipe 21 to valve
3. Oil cannot pass through pipe 26 because
port 17 of valve I3 is closed, but it can pass
through port 15 of the latter and pipe 22 to the
right hand end of the second cylinder 7 so that
the piston 2 of the carrier unit is driven to the
left. The oil displaced from the left hand end
of the carrier unit flows by pipe 23 to port 17
of valve 14; port 6 of the latter is closed and
port 18 is open so that the oil enters the right
hand end of the pump cylinder 6 through pipe 24.

Cam 32 eventually raises the lever 29 of valve
{4 and gradually closes port 17 (and gradually
opens port 16) so that the displaced oil from the
carrier unit can no longer pass through valve 14
so that the piston 12 of the carrier unit is
gradually brought to a standstill. As the pump
piston 3 is still moving to the left, the oil dis-
placed by it is by-passed through pipe 25 and
port 16 of valve 14 and thence by port I8 and
pipe 24 to the right hand end of the pump cyl-
inder 6.

The pump piston 3 and tie bar 2 reach the left
hand end of the stroke with cam 32 still under
the lever 29 of valve (4.

The tie bar 2 and the pump piston 3 then start
to move to the right. OIil cannot pass through
pipes 26 and 22 to the right hand end of the
carrier unit because port 17 of valve 13 is closed
but is by-passed (by way of pipe 24, valve 14 and
pipe 28) to the left hand end of the pump cylin-
der. As cam 32 moves from under the lever 28
of valve 14, port #6 is gradually closed and port
IT gradually opened so that the by-pass (pipes
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24 and 25) is gradually closed and oil flows in
gradually increasing volume from valve 14 from
pipe 23 to the left hand end of the carrier unit
to drive the piston 12 thereof to the right.

Oil from the right hand end of the carrier unit
flows along pipe 22 to valve (3, port 1T of which
is closed and ports 16 and 18 open, so that the
oil flows along pipe 2! to the left hand end of
the pump cylinder 6. Both pistons 3 and 12 are
now at mid stroke, and for the remalning half
of the cycle the reverse of the above takes place
with cam 3! operating valve 3.

In order to vary the stroke of the carrier unit
the two valves 13, 14 are adjustable towards and
away from one another by a screw or screws
racked with the carrier stop screw or serews. In
the construction illustrated, the valves (3, 14
are carried by the stop boxes 33, 34 adjustable
by a right and left hand screw 35 racked in
known manner by racking mechanism indicated
generally at 36.

As is known, in Cotton’s patent and other
straight bar knitting machines wherein sinkers
are progressively advanced by a slurcock, the car-
rier is given a lead over the slurcock. That is to
say, the carrier commences a movement at an
earlier point in the travel of the slurcock than
that, in the previous slurcock travel, it came to
rest. A mechanism for producing this lead is
shown in Figs. 3—5 in the cam device 32 for value
14, it being understood that a similar mecha-
nism is also provided in the cam device 31 for
valve 13, '

The cam device 32 has two offset cams or ramps
32q, 32b spaced apart by an amount L which pro-
vides the lead, the truck 30 travelling up selvedge
cam 32¢ at the end of one draw and down set-
ting-in cam 32t at the beginning of the next
draw. In order fo change the truck over from
one cam to the other, the truck is slidable axially
with respect to the valve lever 29 and is provided
with a follower 37 for producing this movement.
After the truck 38 has ascended selvedge cam
32q the continued movement to the left (Fig. 3)
of the device 32 brings a side ram 32d against
the follower 3T to displace the truck into line
with setting-in cam 382b ready to descend the
latter in the next draw. If in the cam device 31
the selvedge cam thereof is aligned with the said
setting-in cam 32k and the setting-in cam there-
of is aligned with the said selvedge cam 32a the
truck may remain in the same position and will
engage the selvedge cam of device 31 being then
switched over into the track of the setting in cam
of device 31 by a switch ramp which is inclined
in the reverse direction to switch ramp 32d. If
however, the two setting in cams and the two
selvedge cams are aligned, it is necessary to switch
the truck 32, at an immediate stage in each draw,
out of the track of the setting in cam that it has
Jjust descended and into the track of the selvedge
cam that will shortly ascend. The intermediate
switch device for producing this movement is
shown at the left hand end of Fig. 3 and in Fig.
5. It consists of a cam 38 having its flanks dis-
posed to engage follower 37T and to shift the truck
30 from the track of the setting in cams into the
track of the selvedge cams.

The splicing and heeling carriers may each
have a complete hydraulic drive system of their
own as just described. For normal splicing, the
valves are fitted one on each main rack screw
and one on the splicing rack screw, but for plated
splicing plating cams on the tie bars are used
thereby giving a later movement to the carrier
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with :constant lead at-full spéed:s Forithe:heel-
ing-carrier; a-slow draw may be producédby hav::
ifig o large dimetér piston-and cyHnders

In a further construction, a rotaiy-or- 11ke plimp’
is‘employed; such ‘as‘is indidatéd at 6" in Fig: 6,
supplying- oil' to-a--carrieér unit through aéiJust-
ablé’ valves -as beforer déseribed: Foi eample’
there:may be:one:such arraffgenieniy rfor’the main’
carrier dmve, ahother f6r: tha splicing: carrier
drive; and-a:third’ for ‘the heel ‘and toe’ ca,x’rler‘
drive: In such arrangement ot in‘the ar
ment illustrated in Fig. 1-instéadfof dfiv
slireocks 26 from a-conventiohal coulier méchas-
nismi they may be driven: by a-hydratlic- double»-
aeting:-piston and cylindér:dévice 8’su it :
oil’by a-rofary-or:like plifiap-65 tﬁrough ‘pipé 43
and valve 39 which admits'oil-by pives 44, 45° alter+:
natively to -either-end and: Jsmmltaneously openu
the other end by Wway of pipe 46%to'a ta Ak o1 sump-
40 from which the pump 6’ draws’its:supply’
throiigh pibe 47, Since!the slapéocks: dd notire-

quire: a-variable: draw; the valvé 349°i$ controlled:
‘mam

by a‘cam 41 rotating-at half the:speed of thie
cam shaft 43, a position: bemgkprowded
endrof the draw wheréin® the said-device 84is hy-
passed and the puinp 6’ deliversdireettothe sump'
40 The’ vilve: 38~ incorporates: a’ ser -rotary‘
cotk meinber 48: Fig: 7 shows*ats‘p i1 when
the ‘piston: 12°0f devicé'8 land thé:shircoek” ch nre’
being “dfiven:to the left.- Fig. 8'shows the posi-:
tion when thé'devicé:8 is by<passed, the: slureodk:
2uis statiohary, andthe: PUBED-§’ delivers straight-
to"the sump 80, Fiz. 9 shows the: pésition when
the piston 12 and shuréock 2 aré being ditvery 8!
the right.

The rotary  punip’ of pinips: 6% may~bé con=
nectéd to the hand wheel'shaft 49'of the‘machine:

In Figs. 1017 there!is:showha mére’ elaborévte
arrangement providing-for: the ‘seléetion of Tany:
one of a:number: of- carrlers

Thé tie bar or like:part 2 ‘re¢iprotated: ‘by‘the:
coulier mechanism’is cohnected to™a idoubie ‘aet~
ing piston 2:working in‘aifi%e@ hydrdulié c:y?hnder:
6 :constituting the pinpd: 4 aforeSardd- The’oppm
site: ends ‘of ‘this purip’ cylinder 6'ar '
by-way-of a traversa: warying: valve 5l aft S5
trlbutor 5t to the ends of“a plurahty of statro =

prlsmg cylmders 1 each COhtaA :
ing:pistoii 12 cohnected toa carrier rédd I 'mov+
able ‘between " adjustable end stobs:as beforévde-
sefibed:. Thus;' the: pumpi 4" ‘heingc6hnédted - to
any selected carrier-driving’ eylifid sthe puinps
piston ‘moves to and fro-thé pi T thit car-
rier<driving cylindef moves with’it bt theitrdvel
of : the’ last  mentioned: pistoh: is varied: 37 the
traverse varying .valve:5d’ . IAHANSE VhErelt
affer described, said-valve operating t6-estal
a-connection betweer opposite ends of the‘pl
cylinder 6, which by ~passes the ABtEbutés s and
thée selected carfier d¥iving pistoik'

The: distributor: 51 comprises a vdlve: block«52°
having two ‘manifolds: 537 547 (sééo partlcu]arly
Figs: 16°and"17) ‘connectéd respectxvely by “pipes*

55,56 t0 the'ends of -thé pump- cylmder ¥ way' 6

of the traverse-varying valve 50,;and’in this
52:there are s nimibér of “plinger 'vilves 57, ona’
fop each carrier difving cylinderT; edeh-of whlf’h“?
is movahlé between a lowered cut 'off position and
a raiséd operative position” (Fig: 16) ‘in which'thas
two’ manifolds 537 58 are réspectivelyiconneeteds
to'the ends of the associatéd: carrieridrivingcyl=
ifder by -pipes 58 §9; HEach plunger vatvet 57,

is‘moved-thréugh stitable: connéctions 66 rom’ s’

169 of studs-or'thelike on'a-phtterning devidesl:7 B7 rod-stafts tomove
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whmh qeracked.at appropriate intéivalsto:change:
the Sselection thet racking  may be-efécted by~
sHogging a racking tiick 82 (operating a racking:
pawl or ‘clawkei=83) into register with a raeking

. camandsthe pattérning device may be’a drumni:

Suck mechanisincis well ‘understood: in the art’
and: ré_quir“e"s' snosfurthers illustration: than-that
provided: in" Fig: 13 (Wwhéfein:the: connections-60°
for: moving: a- répresentative” plungei: 87 are’
showti). i

In addition atléast-three of the plunger valves
are urider the-control of ‘the known-3-carfier-se="
leeting device: Thislatter device; when: rendering
opérative: . selects ' three: carriers” in’ alternation
egch to° makerassingle draw and is:employed-in®
making: “ririgless” hosiery.- This device is indi*
cated: gémerally at 647in Figs: 10-and 12 and com=-
prisesscams 65-which;: when’'racked by means-68
move the plungers 57 for these three carriers.

The traverse-varyingivalve 50 s also’ incorpor-
atéd in the aforesaid:valve'block 52, It comprises:
arconduit 67 for -corhectingran inlet pipe-55 front
thésleft ‘hand end of the'pump cylinder-6 to.that:
manifold 83 -which isfarranged for connection by:

.- g+ pipes+58-to: the right-hand-ends-of the: carrier:

driving cylinders,-a- conduit-68- for -.connecting-an-
inlet-59- from the right hand end-of -the pump:
cylinder to-that manifold-54 which-is-arranged-for-
connection by.pibes 59 to-the left hand-end-of the-
carrier driving-cylinders; and -a-valve.plunger-69-
movable-between a:lower operative-position (Fig:
17) .in-which-said conduits:67; 68 -are aligned-with:
ports 70; 71 -in-the -plunger-and-an-upper-cut- -off.
position in..which- the- conduits- are- interrupted:
and-a - by- -pass- is established--between: ssaid-two-
1nlet -pipes:55, 68 by -way. of-plunger-grooves- 12,
12% and- port 10. . In- this position the hydraulic-
fluid fows: through.- the -by-pass. from one: end-of
the - dmvmg .cylinder § “to-the-other.and-is-not
transmitted to-the selected.carrier-driving cylin-
der. It therefore-follows that-the timing of the
operation of this valve -plunger- determlnes the
traverse of the seleetéd carrier rod.

It ‘may.here be mentioned that it is convénient

“to prov1de a spring- ~16aded ball or other non-re-

turn valve 13, 14 of restricted capacity permitting.
a- thiettled hydlaunc flow, . under “exceptional
pressure " conditions -from the r1ght hand inlet.
pipe 5816 “the-léft hand: mamfold ‘53 "and from

0° the "left” hand “inlet pipé 55 t6 the right hand

mignifold’ B4

Thé' hydrauhc system niay “be kept full of fluid
by a connéction 75’ leadmg from a reservoir (not
showny to the manifold” 54 by way of ‘a spring-
lodded’ non-return valve 167

The *valve plunger69° of the traverse varying'
valve’ 507is" operated in" the" followmg mahner.”
The* ‘tie’ ‘bar -2 carriés a ‘bracket 11 supportmg a
smail truck 1éver-18% having two trucks 18, 80.
Trick*19°co= operates -‘with'two’ cam devides 31, 32°
spaced apart 1n the- diréction of the‘length of the
draw, so-thatiat a predetermlned stage inthe”
trave? of ‘theé-tiebar 2 said truck- 79 ‘runs -onto’

_one-of safd devices and: the lever 18 is raised.” In

5 thid-movement ‘the other ‘truck ‘88 raises ‘a-hori--

zontal bar -84 which is’ supported on lévers 82'and
is'conAneeted by  link "83°t40" tne valve plunger: 687

which lattér “is -thus raised’ to’: termmate the’
tFavel-of ‘the selécted carrierirod] the first’ ‘tfuck®

; 18 theréafter travelling “on’ top-of ' the’ operative’

cahl dévice!- In the réverse’ iniovernént of ‘tha! tie-
a2 the truck”ls ‘eventually runs ‘down said ‘cany
dovicé socthatithe valvé” plunger- 85 déscendsito”
theoperafive™posi 0 (Figl 17)  and-the® cagiier:
vii the reverse’ direetion’and”
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subsequently runs up the other cam device to
raise the plunger to the cut-off position and to
bring the carrier rod to a standstill. Therefore
the location of these cam devices 31, 32 in the
length of the travel of the tie bar 2 determines
the points in the draw at which the selected
carrier rod commences and terminates its move-
ment and they are connected by means 84, 85 to
the carrier stops so as to be adjustable therewith,
the valve plunger cutting off the flow to the se-
lected carrier-driving cylinder at the moment
that the associated carrier rod strikes its stop.

It will be appreciated however, that the selected
carrier must have a lead over the slurcock 2«,
and that the carrier-driving piston must start
its travel at an earlier point in the travel of the
slurcock and tie bar from that at which it came
to a standstill. For this purpose each cam device
31, 32 comprises two cams: a selvedge cam 31a or
32a¢ up which the truck 19 runs to terminate the
carrier traverse and a setting in cam 31b or 32b
down which it runs to start the carrier traverse,
and the setting in cam is spaced outwards of the
selvedge cam to an extent depending on the re-
quired lead. In order to ensure that the truck
runs up a selvedge cam at the end of each carrier
traverse and down a setting in cam at the begin-
ning of each traverse a change over apparatus is
provided for effecting a relative lateral displace-
ment of the fruck and cam devices. - This appa-
ratus may operate by moving the cam devices or
the truck; it may derive its movement from a
suitable rotary cam stepped dise, or the like, or, if
the truck is displaceable, it may consist of guides
which deflect the truck into the appropriate path.

Two arrangements of these cams is possible.
In one, the two selvedge cams are aligned and the
two setting-in cams are aligned. This involves
a changeover at the end of each traverse and mid-
way in each traverse and a simple arrangement
of this nature is illustrated in Figs. 3-5. In the
other each selvedge cam is aligned with a setting
in cam and since the truck, having travelled down
a setting-in cam will, by continuing in the same
path eventually arrive at the aligned selvedge
cam this only involves changing-over from a sel-
vedge cam to a setting in cam at the end of each
traverse. A construction of this nature is herein-
after described with reference to PFigs. 18-20.

It is further desirable when the use of a given
carrier is discontinued for that carrier to be run
out to a rest or “home” position beyond the end of
the division of needles, and when a new carrier
is required for the new carrier to be brought in
from that extreme rest position. ‘'This involves
the provision of means whereby any selected car-
rier rod Il and its driving piston 12 may be given
an additional travel to bring the associated car-
rier into or from the rest position. For this pur-
pose two “home” cams 3ic and 32¢ are provided
for operating on the truck 719 which cams are
suitably widely spaced apart beyond the other
cams and are not adjustable with the aforesaid
selvedge and setting-in cams, means being incor-
porated in the change-over apparatus for produc-
ing such additional movement between the cams
and truck as will bring the latter out of co-oper-
ation with the selvedge and setting in cam at one
end and into co-operation with the home cam.
Thus in taking a carrier out of operation, the
truck 79 will miss the inoperative selvedge cam
and will continue to travel out until lifted by the
home cam 3ic or 32¢ to terminate the carrier
travel in the rest position, and in the rest posi-
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tion and in bringing a carrler into operation the
truck travels down the home cam at an early stage
in the draw and starts the carrier moving in from
its rest position.

In order to permit a carrier to travel out to
its rest position, the appropriate carrier stops
such as that illustrated at 33’ and 34’ in PFig. 1
is raised (on the adjustahle stop head carrying it)
either manually or automatically through a stud
or the like on the aforesaid patterning device, and
when the newly selected carrier is to travel in
from ifs rest position the associated stop is low-
ered by said patterning device but, being spring
loaded, is temporarily lifted by the co-operating
stop member on the carrier rod (through the me-
dium of suitable bevel faces) and then drops down
behind said stop member.

In the example illustrated in Figs. 10-13 the
cam devices 31, 32 are movable laterally by change
over apparatus.

For this purpose they are carried by a bar 86
supported on levers 87 pivoted at 88 so that the
bar may be moved laterally. While any given car-
rier remains in operation the lateral movements
are such as to bring the selvedge and setting in
cams alternatively into the track of truck 79,
and these movements are derived from cam 89
which is driven from the main cam shaft 42 and
operated through truck lever 90, link 81, lever 92
and a slotted link 83, which at its upper end
has a slot 94 in which a pin 95 on one of the
levers 87 engages. 'This pin normally occupies the
position in the slot shown in Fig. 13 and so as the
truck lever 90 moves the link 93 (being in direct
connection with the lever 87) effects the required
change between the selvedge and setting in cams.
When however, it is desired to effect a change in
the carrier selection the bar 86 must be given an
additional rearward movement such as will bring
home cams 3l¢ and 32¢ into the track of the
truck 79. To do so the link 93 is pushed to the
right Fig. 13 so that the pin 85 is brought to the
enlarged part of the slot 94 whereupon a spring
96 effects the required movement of the bar 86.
The carrier hitherto in use thereupon travels out
to its home position and is brought to a standstill
in that position by the truck 79 ascending the
home cam 3lc or 32¢c. The carrier change is
effected by the distributor 51 and at the beginning
of the next draw the fruck travels' down the
home cam and the new carrier moves inwards
from the home position but at an intermediate
stage in the draw the bar 86 is rocked forward from
its extreme position to one of its normal positions.
To do so the slotted link 93 is pulled forward so
that the pin 95 is forced into that normal posi-
tion in which it is shown in Fig. 13. The move-
ments of the link 93 are derived from the drum or
other patterning device 61 through the connec-
tions indicated generally at 97.

In the control mechanism for selvedge, set-
ting-in and home cams shown in Figs. 18-20 the
bar 86 is stationary and the truck 79 is movable
axially on lever 78 by followers 37a and 37b and
each selvedge cam 31a and 32¢ is aligned with a
setting in cam 31b, 32b. In order to shift the
truck 19 from a selvedge cam to a setting in cam
at the end of each draw, the cam devices 31, 32
have side ramps 21¢, 32¢ which engage the fol-
lowers 37a, 3Tb. For homing, two intermediate
switch cams 38a, 38b are provided which are
movable by control such as drum 6{ from the
full line o the dotted line positions, Fig. 19, and
act on followers 37a, 31b. For example, if it is
desired to home a carrier at the end of a draw
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from left to right and to introduce a new carrier
for the next draw to the left, the intermediate
cam 38 is closed in during the draw to the right
and shifts the truck 79 into the track of home
cam 32c¢, and in the draw (of the new carrier)
to the left cam 38b shifts the truck from the track
of the home cam 32c¢ into that of the selvedge
cam 2i¢ and the intermediate cam 38a returns
to its normal position. Similar operations take
place if the home position of the carriers is at
the left hand end.

In certain cases, as for example, in splicing
and plating it is necessary to employ two carriers.
The additional carrier may be driven from the
selected carrier rod through mechanical connec-
tions designed to ensure the correct lead and
travel, or it may be driven by its own piston-and-
cylinder device. In this latter arrangement, the
said device for the additional carrier (or for each
of them) may be driven from an additional pump
cylinder, or it may be driven from the aforesaid
pump cylinder if the latter is of sufficient capacity
and suitable valve mechanism is incorperated.
Conveniently, the carrier driving devices 8 and
the valves are located close to the carriers or
carrier rods, while the pump is or pumps are
located in the lower part of the machine.

I claim:

1. A knitting machine of the type incorporating
a line of knitting instruments and a member
that traverses to and fro along it; having an
hydraulic piston-and-cylinder device for trav-
ersing the aforesaid member, a pump for sup-
plying hydraulic fluid to said device, two valves
controlling inlet to and exhaust from the cylinder
of said device at both sides of its piston and for
thereby controlling the direction and length of
stroke thereof, cam means travelling to-and-fro
for operating said valves, and means for adjust-
ing the position of said valves to adjust the length
of stroke.
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2. A machine according to claim 1, having a -

coulier or draw mechanism for driving the cam
means with a constant amplitude.

3. A knitting machine of the type incorporat-
ing a line of knitting instruments and a member
that traverses to and fro along it; comprising a
plurality of hydraulic piston-and-cylinder devices
each for traversing at least one member afore-
said, a pump for supplying hydraulic fluid to said
device, a distributor for connecting said pump
to any selected one of said devices, and traverse-
varying valve means for controlling the flow be-
tween the pump and the selected device to vary
the traverse of the member driven by that device.

4, A machine according to claim 3, having
the traverse-varying valve means located be-
tween the pump and the distributor.

5. A machine according to claim 3, wherein
the distributor consists of a plurality of valves
associated with the several piston-and-cylinder
devices, and having a patterning device for oper-
ating them selectively.

6. In a straight bar knitting machine having a
line of needles, a member movable along it with
a constant amplitude of traverse, and a carrier
movable to and fro along it with a variable ampli~
tude of travel; the combination of an hydraulic
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piston-and-cylinder device for traversing the ¢ar-
rier, a pump for supplying hydraulic fluid to said
device, means including valve mechanism con-
trolling the hydraulic fluid, for varying the car-
rier traverse, and means for giving to the carrier
a lead over said member by control of said
device.

7. A machine according to claim 3, being a
straight bar knitting machine wherein the said
member driven by each device is a carrier, said
devices are located close to the carriers, the pump
is located in the lower part of the machine, and
the valve means is interposed between said de-
vices and the pump.

8. In a straight bar knitting machine having
a line of needles and a carrier movable there-
along with a variable amplitude of traverse and
also movable to and from a home position; the
combination of a hydraulic piston-and-cylinder
device for driving the carrier, a pump for sup-
plying hydraulic fluid to said device, traverse-
varying valve means for controlling the flow be-
tween sald pump and device to vary the ampli-
tude of traverse of the carrier, and means con-
trolling said valve means for causing said device
to shift the carrier into and out of its home posi-
tion,

9. A machine according to claim 6, wherein the
said means comprises a selvedge cam for ter-
minating the carrier traverse, a setting-in cam
for initiating it, which cams are spaced apart by
an amount determining the lead and are offset,

" a valve operating cam follower for engaging said

cams, and change-over means for producing rela-
tive movement between said cams and follower to
cause the latter to engage the selvedge cam
at the termination of a traverse and the setting-in
cam at the beginning thereof.

10. A machine according to claim 6 having
homing means for bringing a carrier to and from
a home position.

11. A machine according to claim 6, having
homing means for bringing a carrier to and from
a home position, which homing means comprises
an offset home cam and the change-over means
is arranged to cause the follower to miss the
selvedge and setting-in cams and to engage the
home cam.
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