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Claims. (CI.66-157) 

1. 2 
This invention relates to improvements in knit- present machines equipped with conventional 

ting machines and more particularly to improver electric stop motions without modifying or alter 
le control of the d ingor interfering with the present machine ac 

... . . . . .'s : . . . " . The principal feature of the invention consists ting machines are generally provided with a in providing a cam device shown in the form of 
double-feed attachment so that two courses of anotched disc mounted on the vertical shaft of 
fabric can be knitted each revolution of thema-.. the racking mechanism of the double feed.attach chine in place of the single course knit by a ment along with the control cam for the knitting 
machine without double feed. () cams, yarn feeders and trappers of the extra feed, The double feed is accomplished by introduc- ing a switch connected in the machine stop. 

control circuit to be operated by the ing a second yarn at a second feed point at the - - - - - F - . . . . 
rear 9f the machine, and the machine may be d disc upon the racking mechanism.com 
made to knit two courses of similar or different ng its normal racking, providing a cam on 
colored yarns throughout the whole of the sock is the main drum related to the double feed and of stocking being knitted with the exception of associating therewith a second switch also con 
the heel and toe where knitting at the second nected in the machine stop motion control ci 
feed point must be suspended. cuit and in series with the aforesaid switch 
Camming at the second feed is designed to whereby with the double feed control mechanism 

manipulate needles only where the needle cylin-20 and machine in synchronism the second switch 
ders rotate, but during the knitting of the heel is operated by the main drum coincidental with and toe the cylinders reciprocate and unless pro- the operation of the first switch by the notched 
vision is made for suspending knitting at the disc upon completion of the movement of the 
second feed point damage to the machine will double feed racking mechanism to maintain said occur, resulting in both the expensive repairing 9 s stop motion control circuit de-energized to pre 
of the damage and the consequent loss of pro- vent stopping of the machine. . . . . . . . 
duction until the damage is repaired. - - - With reference to the accompanying, drawings, 
Accordingly on existing machines, means for Figure 1 is an elevational view of a double feed 

suspending knitting at the second feed point are attachment mounted on a knitting machine and 
included in the double feed attachment and are 39 provided with an electric stop motion in accord 
controlled from cams on the main or control ance with nyinvention. - - 
drum of the machine. . . - - - - - - - - - - - - - - - --- r. Figure 2 is a fragmentary plan sectional view 
From experience it has been found that the illustrating the manner in which the double feed 

double feed control mechanism is liable to be mechanism is racked as controlled by the main come out of time or synchronism with the re- as control drum of the machine. 
mainder of the machine and upon such occur- " Figure 3 is a circuit diagram of the normal 
rence knitting at the second feed point is not electric stop motion control circuit of a knitting 
suspended and commenced at the proper time, machine in which my double feed attachment with the result that feeding at the second point stop motion has been incorporated. 
during-knitting of the heel or toe where the 40 Figures 4, 5 and 6 are diagrammatic illustra 
needle cylinders are reciprocating may occur and tions showing successive movements of the 
damage to the machine and loss of production notehed disc on the spindle of the double feed 
as explained above is apt to result. attachment as the double feed is put through a It is the object of this invention to provide normal racking. 
a stop motion associated with the double feed 45 Figures 7,8 and 9 are diagrammatic illustra 
attachment to accurately determine whether or tions showing the successive positions of the 
not the double feed mechanism and the machine main control drum corresponding to the positions 
are in synchronism and to stop the machine upon of the double feed notched disc with the control 
the double feed mechanism becoming out of time drum and double feed attachment in time or with the knitting action to overcome the pre- 50 synchronism. 
viously encountered difficulty. In reference to the drawings, only those parts 
Another important object, is to provide a stop of the knitting machine which are essential to 

motion device including an electrical control cir- the understanding of this invention are included, 
cuit which can be readily incorporated into an ex- it being understood that the functioning of the 
isting electric stop motion for stopping the ma-.55 machine is controlled through cam mechanisms '' 51 . chine upon-breakage of a yarn or other knitting arranged on the main or front control drum, as 
failures. is well understood in the art. 
A still further important object consists in The double feed attachment generally desig 

providing a stop motion control which can be nated as-2 comprises a vertical bracket 3 mounted 
easily, quickly and economically mounted on 60 on the frame 4 of the machine. Extending 
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through this bracket 3 is a vertical shaft 5 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. 

4. 
withdrawal from the racking can 22 until the prop 
lever clears the arm 25 and therefore racking 
will continue to rotate the rack wheel and vertical 
shaft 5 until the next notch to appears to permit 
the foot 28 of the prop lever to move in Wardly 
off the periphery of the rack wheel. 

Secured to the lower end of the vertical shaft, 
5 is the horizontally disposed rack wheel 7 carry 
ing the peripheral pins 8 with which the racking 
pawl 9 co-operates and provided with the periph 
eral notches i G with which the prop lever if co 

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

0. 

operates to control the racking of the rack wheel, 
as hereinafter explained: 
Mounted on the front control drum are cams 

f2 (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 mechanism is to be actu 
ated, e. g., going into the knitting of the heel 
or toe of the sock, cam 2 engages the spring 
loaded push rod 3 to move same horizontally 
against the restraining action of the spring 4. 
This push rod in turn rocks the shaft 5 through 
the lever 6 and the spring 7 which is compressed 
between the lever 6 and the abutment f8 on the 
push rod 3 as the push rod is forced rearwardly. 
Mounted on the shaft 5 is an arm 9 carrying 

at its upper end a journal boss 20 in which slid 
ably operates a racking push rod 2 which is 
swung upon rocking of the shaft 5 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 2 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 2 and the machine will be synchronized. 
The Spring , 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 5 is an arm 25 which 
is normally forward of the rearward end of the 
prop lever i? but which, when swung rearwardly 
as the shaft 5 is rocked to move the racking push 
rod 2 into the path of a racking cam, clears the 
prop lever f to permit the latter when swung 
on its support 26 to block the return movement 
of the arm 25 and shaft 5 to withdraw the rack 
ing push rod 2 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 20 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 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 5 to position the 
racking push rod 2? in the path of a cam 22. 
Thus the racking push rod 2 will be held from 
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prop lever and spacing of the peripheral 
notches 0 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 in 
proper action in any phase of the mechanical 
movement effecting racking of the rack wheel T 
the double feed mechanism may become out of 
time with the remainder of the machine and the 
cams 6 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 due to the speed of 
racking the wheel may overthrow and move be 
yond its normal position, preventing in some cases 
the prop lever 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 29 located on the vertical shaft 5 of the 
double feed attachment and arranged to operate 
the switch 30, and a cam 3 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 30 in the closed position, as 
shown in diagrammatic form in Figure 4, Which 
illustrates the relationship of the disc and the 
Switch 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 33 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 30 upon moving into the 
notch. 

In 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 disc 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 disc 29 will be further rotated 
corresponding to the movement of the rack wheel 
7 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 

75 

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 3 that 
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its contacts 36 and 3 are still: maintained in the 
open: position. Upon the Second rack it. Will be 
seen that the cam: 32 has moved...to close the 
contacts; 36; and 3, and as: the timing Sequence 
of Figure :9 corresponds to the timing 'Sequence 
of Figure6 it will be seen that this Switch 32 iss 
closed an instantiafter the Switch. 30, is opened, 
with the machine control drum and double feed. 
attachment.2 in Synchronism., 
Should theirack, wheel 7 overthrow, or should 

it not be-racked far enough through Sticking of 
one of the racking pawl. operators, described 
above; it...will be seen that the notch 33 of the 
disc. 29. Will not register with the end of the 
spring contact arm 34 at the completion of the. 
racking operation and the switch 30. Will be 
maintained closed at the time...that the contacts. 
36 and 3 of the second Switch 32 are closed by 
the cam 3i. 
With reference to Figure 3, it will be seen that. 

the-switches 3 and 32. are connected in Series: 
between the live: conductor 38 of the electric. 
stop motion control circuit of the machinegelier 
ally, designated as: 39 and ground. This connec 
tion places the switches in series in a normally. 
open circuit with an electro-magnetic Operator 
4 : which when energized by the closing of 
switches. 33 and 32 operates a device (not shown) 
which mechanically stops the knitting machine. 
Aiso included in series', with this unit in the 

stop. motion machine circuit are the usual top 
tension. dropper .switch. 42, dropper switches. 43. 
and needle detector switches 44, all of which forms 
circuits paralleling the series switches 3G and 32. 

It will be seen... that as long aS. at least one 
of the switches 30 and 32. remains open there will 
be no current flow through the circuit branchin 
cluding... the switches to energize the-coil of 4 
to stop the machine. These. Switches 30 and 32 
will always maintain the stop motion control 
circuit. 3) de-energized with one of the SWitches' 
contacts being open at all times with the double: 
feed: attachment and the machine in Synchro 
nism; as clearly shown in Figures 4 to 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 3 on the main 
control drunni affects the closing of the Switch 32. 
With the concurrent closing of these two switches 
the coil operator. A will be energized and the 
mechanism operated to stop the machine. 

It will be seen that the inclusion of these two 
switches 3 and 32 into the electric stop motion 
control circuit 39 of the machine will not interfere 
in any way with the operation of this circuit 
through the action of the top tension dropper 
switch 42, dropper switches 43 or needle detector 
switches 44, which operate in the usual manner, 
as well known in the art, to stop the machine. 
While the diagrammatic illustrations "Of Fig 

ures 4 to 9 show the disc 29 provided with the 
single notch 33 and the front control drum 
provided with the single 'cam projection 3, it will 
be appreciated that several notches may bein 
cluded in the surface of the disc 29 and several 
cam' projections on the drum to control the 
synchronism of the machine at the various points 
Where it is desired or required to introduce Or 
Withdraw the double feed attachment, Figures 4. 
to 9 being by Way of illustration only. 
The modification of present machines equipped 

with conventional electric stop motions to include : 
my safety, control feature is extremely simple: 
The notched, disc 29 is simply mounted. On the 
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: 6. 
vertical. shaft, 5 and the can 3 mounted on ai. 
convenient segment of the control drum. and 
adjusted relative to their respective switches; 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 in 
proper racking operation. 
While my device is extremely simple, and is 

further enhanced in that it can be conveniently. 
and easily incorporated in present 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 feed 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 
manner. to 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 full 
filled is that it must function to close its nor 
mally open switch .32 an instant after the nor 
mally closed switch 30 is opened upon -ainormal 
racking of the double feed mechanism. 
While my device has been described as being. 

applied to a knitting machine presently equipped 
with an electric stop motion, it should be under 
Stood that, various electric stop-motions are com-- 
mercially available for use on machines not so : 
equipped and upon application of one of these, 
my device: could be installed to function as de : 
scribed. It should also be understood that by : 
Combining my device with a suitable transformer 
and an electromagnet to trip the machine stop 
mechanism, it would operate independently, of 
any other stop motion. 
What I claim asny invention is: 
1. In a knitting machine equipped for double 

feed, the combination with the main control 
drum, the double feed mechanism including rack 
ing wheel and cam operating vertical shaft oper 

50 iated thereby, and mechanism for effecting the 
racking of said double feed mechanism into and 
Out of feeding relation upon actuation of said 
control drum, of a notched disc mounted on said: 
calm operating shaft, a stop motion electrical, 
control circuit, a Switch included in said control 
circuit and arranged adjacent said notched disc'. 
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 
switch included, in said 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 tracking 
mechanism and control drum remainin Synchro-, 
nism and to energize. said electrical control cir. " 
cuit upon said racking, mechanism and control 
drum moving out of synchronism during...racking. 
to stopsaid 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 a:Can operating; shaft 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 mount 
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 a normal rack 
of Said racking wheel to actuate said double feed 
mechanism, a Second cam mounted on said main 
drum, a 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 switch 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 wheel 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 which 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 can 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. 

5. 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 synchronism during rack 
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ing of said racking wheel, said means comprising 
a normally de-energized control circuit to stop 75 1980,103 

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

6. 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 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. 

ROSCOE HILL. 
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