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1 2
This invention relates to improvements in knit- present machines equipped with .conventional
tmg machmes and more partlcularly to 1mprove- elect c stop motmns thhout modlfymg or alter-
ments in the control of the double-feed attach- ,W’erfermg with the present machme ac-
ment’ commonly used on _knitting machir s of .
the superposed cyhnder ype. The present k ﬂt—_ B ““fhe principal feature of the Invention consists
tmg machlnes are generally provlded w1th a " in providing a cam dev1ce shown 1n the form'of
d ‘\ble feed attachment S0 that two courses of a notc disc 'm unted on the ver tical shaft of

fabric can. ‘be knitted ‘each revolutmn of the ma- the Tackin: ‘mech (of the double feed attach-
hme in. place of the smgle cour; se knit by 8 ment along with the control cam for the kmttmg
machme w1thout double feed S 1, €3) S, yarn feeders and tr appers of the extra feed,

The double feed Is accomphshed by mtroduc-
ing a second yarn at a second feed pomt at the ontrol clrcu1t to be operated by .the
rear of the machine, and the ‘machine. may - be notched disc upon the rackmg [mechanism com-
made to nit two courses of sxmllar or dm‘erent" ple ng 1ts‘ normal racklng, Pro g a cam on

cqloured yarns throughout the. whole of theysock: 15, the main drum related tb the double feed and
Ing therew1th a second smtch also con-

g a sw1tch connected in the machme stop.

or stockmg bemg knitted with the excep on of'- S8 {
the heel and toe where kmttlng at the econd- nectnd in the machme stop motlon control c1r-

feed pomt must he suspended ’ cuit’ and in" series with the "aforesaid switeh

iming at the second feed is designed to.  whereby with the doublé feed control mecha ism
mampulate needles only where the needle cyhn-_ 20- & achme in svn h onism the second sw1t'h
ders rotate, but during the knitting of the ‘heel s operated by the mamfdrum c01n01dental with
and toe the cyhnders._lecmrocate and unless pro— the operation of the ﬁrst sw1tch by the notched

vision is made for suspending knitting at the disc upon completlon of the movement of the
second feed pomt damage to the machme w1_1l double feed rackmg mechamsm to mamtaln said
occur, resultlng in both the expensive repa 'ing 98 stop tion cont101 c1rcu1t de~ energ1Zed to pre-

of the damage and the consequent Toss of pro- vent 5t \pmg of the machme

duction until the damage is repaired. “With' reference to the accompanymg drawings,
Accordingly on existing machines, means for Flgure 1'15' an elevatmnal view of a, double feed

suspending kn1tt1ng at the second feed pomt are’ att 1 ounted on a knlttlng machme and

included in the. double feed .attachment and are 30- provided w th 'an electric stop motjon in accord-

controlled from cams on the main or control“ ) ance with” my mventlon

drum of. the machme Plgure 2'is°a fragmentary plan sectional view
From experlence it has been found that the. 1llustrat1ng the manner in wh1ch ‘the double feed

double feed control mechamsm is llable to- be- méchanism is racked as controlled by the mam

come out of time or synchronism ‘with the Tew an control drum of the, mgachine.

mamder of the machine and-upon such occur- N Flgule 37is " eircuit dlagram of the normal

rence kmttlng ab- the second feed pomt 1s not electrlc stop motion control c1rcu1t of a kmttmg

suspended and: commenced at the proper t1me machme in whlch my double feed attachment

with-the result -that feeding at the second pomt stop motion has been 1ncorporated
during “knitting of ‘the heel or toe where the 4p -Figures 4, 5 and 6 are diagrammatic illustra-
needle cylinders are reciprocating may occur and  tion§ showmg suceesswe movements ‘of the
damage- to -the machine and loss of productlon notehed dise” on the ‘spindle of the double feed
as-explained ahove is apt-to result. attachment as the double" feed is put through a
It is ‘the obJect of -this invention to provide normal rackmg o
a_stop motion associated with the double feed 45 -Figures 7, § and 9 are diagrammatic illustra-
attachment to accurately detelmme whether or. - tlons ‘showing the success1ve posltxons of the
not the double feed mechanism and the machine main control drum corr espondmg to the’ posmons
are 1n synOhronlsm and to stop-the’ machme upon of. the double feed notched disé with the control
the double feed mechanism becommg out of time’ drum and double feed attachment m tlme or
with - the kmttmg aotlon io overcome the ‘pre- 30 synchronism,
viously encountered dlfﬁculty In reference to the drawings, only those parts
Anothe1 1mportqnt objec} is to provide a stop - of the-knitting machme whlch are essent1al to
motlon dewce ineluding an electmcal control eir- the understandlng of this invéention are ‘inciuded,
cu1t whlch céan‘be. readily incor polated into an ex- it. bemg understood ‘that" ‘the” functlomng of the
1st1ng electnc st0p motion for stoppmu -the max= 85 machme is controlled through cam mechamsms
e upon breakage of a yam or Other kmttlng arranged on the main or front control drum 1 as
failares.” * is'well understood in the art.
A still further 1mportant object consists in “Thé doublé feed attachment generally desig-
prov1d1ng a stop motlon control wh1ch can e nated as-2 comprlses a vert1ca1 bracket 3 mc unted
easxly, qulckly and €c0 1y i o on “the Adrame 4 of the machme Extendmg
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through this bracket 3 is a vertical shaft § on the
upper end of which are secured the double feed
operating cams 6 which operate respectively the

draw thread trapper, the double feed trapper, the

double feed feeder, the plain and rib feed bolts
and the draw thread feeder mechanisms, details
of which are not shown.

Secured to the lower end of the vertical shaft .

5 is the horizontally disposed rack wheel T carry-
ing the peripheral pins 8 with which the racking

pawl 9 co-operates and provided with the periph-

eral notches 18 with which the prop lever I1 co-

4

withdrawal from the racking cam 22 until the prop
1ever i1 clears the arm 25 and therefore racking
will continue to rotate the rack wheel and vertical
shaft § until the next notch 18 appears to permit
the foot 28 of the prop lever to move inwardly

‘off the periphery of the rack wheel.

Thus it will be seen that racking is initiated
by the main or front control drum I but once

" initiated racking continues as controlled by the

10

operates to control the racking of the rack wheel, :

as hereinafter explained.

. Mounted on the front control drum { are cams
12 (only one being shown) which are arranged to
operate the double feed attachment at the points
in the article to be knitted where it is necessary
to bring the double feed into operation or to sus-
pend the double feed action.

When the front drum is racked through the
normal operation of the machine to the point
where the double feed miechanism is to be actu-
ated, e. g., going into the knitting of the heel
or toe of the sock, cam 12 engages the spring-
loaded push rod {3 to move same horizontally
against the restraining action of the spring 14.
This push rod in turn rocks the shaft 5 through
the lever 16 and the spring 171 which is compressed
between the lever 16 and the abutment {8 on the
push rod 3 as the push rod is forced rearwardly.

Mounted on the shaft {5 is an arm 19 carrying
at its upper end s journal boss 20 in which slid-
ably operates a racking push rod 21 which is
swung upon rocking of the shaft 15 into co-opera-
tive relation with the racking cams 22 mounted
on the bevel gear 23 of the machine.

The racking cam 22 (being actually two dia-
metrically opposed cams) is formed with its cam
surface on its forward peripheral face. The rack-
ing push rod 21 enters the path of this cam sur-
face through one of the openings 24 so that the
timing between the movements of the racking
push rod 21 and the machine will be synchronized.

The spring {7, which has been compressed dur-
ing the movement of the racking cam 22 to.permit
entry of the racking push rod, serves to force the
push rod into position as an opening 24 comes
opposite thereto.

Also mounted on the shaft 15 is an arm 25 which
is normally forward of the rearward end of the
prop lever {1 but which, when swung rearwardly
as the shaft 15 is rocked to move the racking push
rod 21 into the path of a racking ¢am, clears the
prop lever 11 to permit the latter when swung
on its support 26 to block the return movement
of the arm 25 and shaft 15 to withdraw the rack-
ing push rod 21 from the racking cam 22.

With the racking push rod in position to be
engaged by a racking cam it will be forced out-
wardly in its boss 28 to engage the end of the
racking pawl lever 27 which operates the racking
pawl engaging the pins 8 of the racking wheel
to advance the wheel in steps to rotate the vertical
shaft 5. :

. Normally when the racking wheel 7 is at rest
the end of the prop lever il which carries the
foot 28 engages in one of the peripheral notches
10 of the rack wheel, but upon the wheel being
racked its foot rides out onto the periphery of
the rack wheel to swing its opposite end into the
path of the arm 25 which has been cleared there-
from upon rocking of the shaft 15 to position the
racking push rod 21 in the path of a-cam 22.
“Thus the racking push rod 21 will be held from
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prop lever Ii and spacing of the peripheral
notches 10 on the rack wheel.

Once racking has been initiated a proper rack-
ing operation must be relied upon to maintain the
double feed attachment in time or synchronism
with the machine. It has been found in practice
however that due to improper lubrication or im-
proper action in any phase of the mechanical
movement effecting racking of the rack wheel 1
the double feed mechanism may become out of
time with the remainder of the machine and the
cams 8§ will not operate to introduce or withdraw
the knitting cams at the second feed point at the
correct instant, resulting in the damage described
above. This fact is particularly true where the
extra feed is taken out of action at the heel or
the toe at which points the movement of the rack
wheel 7 is very rapid and du€ to the speed of
racking the wheel may overthrow and move be-
yond its normal position, preventing in some cases
the prop lever {1 from falling into the notch {0
prepared therefor.

My control device to actuate the stop motion -
of the machine upon such loss of timing between
the double feed attachment and the machine
comprises the cam device in the form of a notched
disc 28 lJocated on the vertical shaft 5 of the
doluble feed attachment and arranged to operate
the switch 30, and a cam 31 mounted on the front
control drum | and arranged to operate the
switch 32, the switches being included in the stop
motion control circuit of the machine shown in
Figure 3.

The notched disc 29 on the shaft 5 normally
holds the switch 36 in the closed position, as
shown in diagrammatic form in Figure 4, which
illugtrates the relationship of the disc and the
switeh at the instant racking is initiated to with-
draw the extra feed and take it out of action at
either the heel or the toe. .

Formed in the periphery of the disc 29 is a
notch 3% which, when brought opposite the spring
contact arm 34 of the switch 30, allows the arm
34 to move away from its co-operating contact
35 to open the switch 0 upon moving into the
notch.

Tn taking the extra feed out of action at the
heel for instance two very sharp rapid racks
occur. Figure 5 shows the relationship of the
notched dise 29 and the switch 30 following one
rack. It will be seen that the switch 30 is still
maintained in the closed position. Upon the
second rack the dise 28 will be further rotated
corresponding to the movement of the rack wheel
1 and vertical shaft 5 operated thereby, and the
spring contact arm 34 registers with and moves
into the notch 33 to open the switch 30.

_ On the other hand, it will be seen from Figure 7
that the switch 32 is normally open, Figure 7

. illustrating the relationship between the cam 3¢

70

15

on the control drum | and the switch 32 at the
instant racking is being initiated corresponding
to the illustration of Figure 4.

. Upon the initial rack, Figure 8, which cor-
responds to Figure 5, shows the second switch 32
so related to the front control drum cam 31 that
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its:contacts 36 and $T-arestillimaintained-in the-
open:position... Upon:the:second rack: it. wilk:be~
seen that .the:cam3:.32- has:moved  to: clése the:-
contaets: 36rand’ 37; and-as:the:timing sequence
of ‘Figure:§. corresponds. to the timing sequence
of:Figure6:it will ‘be seen:that this-switch-32-is>
closed.an:instant after ‘the switch: 30 is opened,.
with:the machine:contrel drum:l’and.double feed-

attachment:2«in synchronism. .

“Shouldrthe:rack:wheel 7:oversthrow:or should"

it*not-be:racked :far enough through ‘sticking of

one of the racking pawl: operators: described:

above; . itiwillsbe:.seen that . the:notch: 33. of the

dise..29: will not  register with-the. end: of the:
spring: contact arm ‘34 ‘at the:completion .of the:
racking: operation and: the:switch 80 will" be:
maintained. closed.at the:time that the contacts

36%and:37:0f ‘the second:switeh 32 are closed [by
theicam .31

With reference: to . ®igure:3,it will be seen that.
thesswitehres 387 and:32: are’ connected” in- series:
between:: the: live: conductor 38 of - the- electric.

stop:motion control circuit of the machine zener-
ally. designated :as: 88 -and ground.. This connec-

tion:places the switches:in series‘in a- normally -

open. circuit with an.electro-magnetic operator
41i whichh when' energized: by - the closing  of
switches 38.and:32 operates'a device (not shown)
which mechanically stops:the knitting machine.

Also included in seriescwith - this<unit in-the
stop:motion machine: circuit are -the usual top

tension:.dropper-switch .42, dropper switches 43
end:needle detector:switches44, all of which form .

circuits: paralleling the seriés:switclies 36 and 22:
It will "be:seen. that:as long:as: at least:one

of the:switchies 30:and 32: remains open there will”

be 1o currentflow:through the circuit branch in=
cluding: the:switchies to energizethe-coil of 44

to stop the machine. These.switches 38 and 32"

will' always maintain: the stop: motion . control

circuit- 39 ‘dé-energized 'with' one of ‘the switches’"
conticts being:open at-all times with ‘the double:
feed’ attachnmient and the-machine-in synchro=-

nism; as :cléarly .shown in Figures 4 t6°9, How-
ever, should the double feed mechanism lose step
with the‘machine; either through failure to rack

or:through “the: racks- overthrowing; the switch-
30 will be ‘closed when the:cam 31 on the main-
control drum-i afizcts the closing of the switch 32,

With the'concurrent closing of these two switehes -
thie: coil operator: 41 will:be energized ‘and the -

mechanism operated to-stop tiie machine.

It will be'seen that the inclusion of ‘these twor
switchies 38-and 327into the eléctric stop motion
controlcircuit 39 of the machine will not interfere

in:any way with-the: operation of this -circuit
through 'the action of ‘the top tension dropper -

switeh 142, dropper switches 43°or needle detector
switches 44, which operate in the usual manner,

aswell "'known-in the:art, to stop the machine.- 60:

Whilethe-diagrammatic-illustrations ‘of Fig«

ures’4-to 9 show the disc 29 'provided with-the -
singlé notch~33 and the-front control drum{*
providectwiths the:singlé cam projection 3t; it ‘will’

be appreciated that ‘several notches may be-in=
cluded in the surface of the disc 29 and several
camprojections-on the drum [ to control the
synchronism of the machine gt the various points
where it is desired or required to introduce or

withdraw the double féed attachment, Figures 4.

t0 9 being by way of illustration ‘only:
The medification of present machines equipped

with conventional electric stop motions to include -

my. safety control feature is extremely- simple:
Thernotched: dise 29 is. simply: mounted :om:the
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. ’ 6
vertical shaft 5’ and- the cam: 31 mourited: on &+
convenient segment: of- the: control drum: 1" and:
adjusted relative to-their respective switehes: 30~
and 32 to'gain their relationships illustrated in

: Figures 4 to 9. Once these:cams and’switches

have been relatively located they are securely:
locked in position’ and: the.switches included -in-
the stop motion -control circuit of: the machine: .
The'": provision" of " the: notched: disc,  cams” and*

:switches will stop the machine: upon. any: im=

proper racking operation.

While' my: device is. extremely simple: and® is
further enhanced in:that it .can be conveniently-
and -easily. incorporated.in bresent machines; its-
importance will.nevertheless be fully appreciated’
particularly by the hosiery manufacturer in the
substantial saving of material and’time in: the:
elimination: of damage and loss of: production’
presently occurring” upon improper- operation-of:
the double feéed attachment;

While -I"have particularly. described my con--
trol ‘device as including- the cam 3! in its ‘pre--
ferred position on the main control drum, it will
be. appreciated that it may be ‘mounted-in ‘any"

5. manner- t6 be moved: or driven in synchronism™®

with the knitting ‘action of:-the machine without"
departing from the scope:of -my invention. The"
only’ stipulation which  must essentially: be -ful-

filled is:that it must function’to close its nor--
mally open switch 32 ‘an -instant after the’ nor-.
mally closed. switch 39 i$ openied ‘upora:normal’
rackingof the:double feed mechanism:

While my device has been described as being:
applied toa knitting machine presently equipped
with:an electric stop motion; it'should be under- -
stood that, variouselectric stop motions are com- -
mercially available:for use on:machines not so-
equipped and upon-application:of one of ‘these;
my device:could ‘e’ installed to-function as de- -

-seribed.  If'should also be- understood that by

combining 'my device with g, suitablé transformer -
and an electro: magnet to trip the machine ‘stop -
mechanism, it would operate independeéntly- of °
any other stop motion;

What T claim as'my invention is: -

1, In a knitting” machine equipped’ for doéuble -
feed, the combination with the main control-
drum, the double feed mechanism including rack-
ing wheel and ‘cam operating’ vertical shaft oper=

:ated thereby, and mechanism for effecting the

rackingof said :double feed mechanism inte and'
out of  feeding 'relation upon' actuation’ of said’
control drum; of ‘a’ notched disc mounted on said"
cam  operating -shaft; a stop “motion electrical’
control cifcuit, .a switch' included- in said control”
circuit and’ arranged-adjacent said ‘notched dise-
to be:operated thereby: upon completion of ‘nor=

mal racking-of ‘said’ double ~feed "mechanism; a°
cam located on said main drum and a-.second’

switeh ineludedinsaid- stop motion- electrical :

control circuit and -arranged adjacent said cam-
to be actuated thereby coincident 'with the com-

pletion . of "the normal racking- of said: double.
feed mechanism, said switches being connected.in':
series- to -maintain -said stop motion electrical
control- circuit: de-energized - while said - racking:
mechahism-and control drum remain:in synchro-
nism :and:to energize-said:-electrical contro] cirs-
cuit ‘upon said racking. mechanism and: control:

.drum moving out ‘of synchronism-during. racking:

to stop:said machine.:

2: In. a-knitting. machine .equipped for-double=
feed, the-combination with:the main control drum, .
the: double:feed .mechanism. including. a ‘racking:

-wheel and.acam :'operating;v,shaf:t -secured-thereto
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for effecting the introduction and withdrawal of
a second yarn for commencing and ending double
feed, mechanism actuated by said control drum
for operating said double feed mechanism, and a
stop motion electrical control circuit to stop said
machine upon energization, of cam means mournt-
ed on said shaft to be racked with said racking
wheel, a switch included in said control circuit
and arranged adjacent said shaft to be operated
by said cam. means at the end of g normal rack
of said racking wheel to actuate said double feed
mechanism; a second cam mounted on said main
drum, & second switch mounted adjacent said
main drum to be actuated by said second cam
means upon the movement of said main drum to
a, position corresponding to the position which
said rack wheel has been moved at the end of its
rack when in correct synchronized relationship
with said main drum, said switches being con-
nected in series with one switech normally open
and the other normally closed to maintain said
control circuit de-energized and coincidentally
closing and opening respectively with said main
drum and racking whee]l moved in correct syn-
chronized relation but adapted to both assume
a closed position upon said drum and racking
wheel losing synchronism.

3. A device as claimed in claim 2 in wh1ch said
switch operated by said cam means mounted on
the shaft of said double feed mechanism is nor-
mally closed and said second switch operated by
the cam means on said main drum is normally
open.

4. In a knitting machine equipped for double
feed, the combination with the main -control
drum, the double feed mechanism having a rack-
ing wheel to effect upon being racked the intro-
duction and withdrawal of yarn at the second
feed point for commencing and ending- double
feed, a mechanism controlled by the main drum
for racking said double feed mechanism in syn-
chronism with said main drum to suspend double
feed at the heel and toe, of means for stopping
the machine upon said main drum and double
feed racking wheel losing synchronism during the
racking of said racking wheel to suspend knitting
at the heel and toe, said means comprising a
notched disc driven by said racking wheel, a nor-
mally closed switch arranged adjacent said
notched disc to be opened thereby upon said
racking wheel completing a normal racking
movement to withdraw said double feed mech-
anism, a cam driven by said main drum, a sec-
ond normally open switch arranged to be closed
by said cam an instant after opening of the first
switch with said racking wheel and main drum in
synchronism, and a stop motion control circuit
having said switches in series included therein
to be energized thereby upon said racking wheel
and main drum losing synchronism to effect the
closure of said switches at the same time.

b, Tn:a knitting machine equipped for double
feed, the combination with the main control
drum, the double feed mechanism having a rack-
ing wheel to effect upon being racked the intro-
duction and withdrawal of yarn at the second
feed point for commencing and ending double
feed, a mechanism controlled by the main drum
for racking said double feed racking wheel in
synchronism with. said main drum to suspend

double feed at the heel and toe, of means for

.stopping ‘the machine upon said main drum and
racking wheel losing synchronism during rack-
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ing of said racking wheel, said means comprising

a. normally de-energized control circuit to stop 76 1,980,103

8

the machine - upon energization, a normally’
closed switch and a normally open switch con-
nected in series in said control circuit and ar-

ranged to energize same upon being closed, a
notched disc driven by said racking wheel to open
said normally closed switch upon completion of
normal movement of said racking wheel, and a
cam driven by said main drum to close said nor-

mally open switch an instant after said normal-

1y closed switch is open with said racking wheel
and main drum in synchronism to maintain said
control circuit de-energized.

6. In s knitting machine equipped for double
feed, the combination with the main control
drum, the double feed mechanism having a rack-
ing wheel to effect upon being racked the intro-
duction and withdrawal of yarn at the second
feed point for commencing and ending double
feed, a mechanism controlled by the main drum
for racking said double feed racking wheel in
synchronism with said main drum fo suspend
double feed at the heel and toe, of means for
stopping the machine upon said main drum and
racking wheel losing synchronism during rack-
ing of said racking wheel, said means compris-
ing a normally de-energized control circuit to
stop the machine upon energization, a normally
closed switch and a normally open switch con-
nected in series in said control circuit and ar-
ranged to energize same upon both being closed,
means actuated by said double feed mechanism
to open said normally closed switch upon com-
pletion of a normal rack and arranged to main-
tain said normally closed switch closed upon im-

proper racking of said double feed mechanism,

and means actuated by the machine to close said
normally open switch an instant after said nor-
mally closed switch is opened upon normal rack-
ing of said double feed mechanism.

7. In a knitting machine equipped for double
feed, the combination with the main control
drum, the double feed mechanism having a rack-
ing wheel to effect upon being racked the intro-
duction and withdrawal of yarn at the second
feed point for commencing and ending double
feed, a mechanism controlled by the main drum
for racking said double feed racking wheel in
synchronism with said main drum to suspend
double feed at the heel and toe, of means for
stopping the machine upon said main drum and
racking wheel losing synchonism during racking
of said racking wheel, said means comprising a
normally de-energized control circuit to stop the
machine upon energization, a normally closed
switch and a normally open switch connected in
series in said control circuit and arranged to en-
ergize same upon both being closed, cam means
driven by said racking wheel to open said nor-
mally closed switch upon completion of normal
movement of said racking wheel, and cam
means driven in synchronism with the knitting
action of said machine to close said normally
open switch an instant after said normally
closed switch is opened with said racking wheel
completing a normal racking movement.
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