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UNITED STATES PATENT OFFICE 
2,587,816 

AUXLARY SPEED CONTROL MECHANISM 
FOR, KNITTING MACHINES 

Paul W. Bristow, Laconia, N. i., assignor to Scott 
& Williams, Incorporated, Laconia, N. H., a 
corporation of Massachusetts 
Application March 23, 1950, Serial No. 151,465 

(CI. 66-56) 8 Claims. 
1. 

This invention relates to an auxiliary Speed 
control mechanism for knitting machines de 
signed to save moves of a main pattern drum of 
the machine while at the same time providing for 
neceSSary Speed changes. 
In knitting machines intended for the produc 

tion of elaborate types of hosiery there is the 
necessity for making the most out of the avail 
able steps of the main pattern drum. In order 
to Speed up production it is desirable to operate 
the knitting machine at high speeds whenever 
Such speeds are permissible for straight away 
knitting. Accordingly, the machines are pro 
vided with speed control cams which will shift 
the drive from low speed to high speed and vice 
Versa, in the production of a stocking, ASSunning 
that the machine is operating at high speed and 
that it is required to operate at low speed for 
the changes necessary to effect some Subsequent 
knitting operation, it is necessary that the ina 
chine should be slowed down before the changes 
are made; in other words, it is not generally per 
missible to effect the slowing down of the ma 
chine simultaneously with the making of the 
changes. If the speed control cams are secured 
to and moved with the pattern drum it is evident 
that the last requirement makes necessary the 
use of two steps of the drum in order to effect the 
change, the first step being necessary to provide 
the slowing down of the machine and the second 
for the actual effecting of the requiring change, 
If, for example, in the knitting of a complete 
Stocking four slow downs from high Speed are 
required there are correspondingly used four steps 
Of the main pattern drum which might otherwise 
be used. In accordance with the present inven 
tion these steps of the main drum which would 
ordinarily be used for the purpose of slowing 
down the machine are saved with the result that 
they may be used, if desired, for other purposes. 
The result is that without increasing the steps 
Of the main drum more elaborate knitting may 
be produced, - 

In Order to make clear the particular advan 
tages of the invention there may be here and here 
after considered the application of the invention 
to a machine of Superposed cylinder type capable 
of knitting broad rib stockings and involving the 
Wrapping. Of panels of needles between broad ribs 
to Secure clocks or other pattern formations. A 
typical Sequence of knitting in such a machine 
for the formation of an elaborate stocking with 
the attainment of high speeds of knitting to in 
crease production. Whenever Such high speeds are 
permissible may be described as follows: 

Starting with the looping rounds after comple 
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tion of a toe, these looping rounds may be pro 
duced during high speed operation of the ma 
chine. Following their completion the machine 
must be slowed down for the transfer of needles 
for the production of the first welt. The slow 
speed operation will then continue during the 
knitting of the first welt, during the formation 
of the press-off draw thread, and during the 
knitting of the regular Welt. The last knitting 
of the regular Welt is then followed by the for 
nation of a 1 x 1 rib top which may be knitted 
at high speed. However, the machine must again 
be slowed down prior to the transfer of needles 
to produce broad rib knitting. After this transfer 
is effected the machine may again resume high 
Speed operation for the knitting of broad rib 
faloric at the top of the leg preceding wrapping, 
for example for the formation of a clock. Before 
Wrapping is started the machine must again paSS 
to low speed operation which is continued through 
the wrapping, the half-round transfer of needles 
before the heel and the for nation of the heel. 
If clocks are provided there is then a continua 
tion of Wrapping in the foot and the low Speed 
operation is continued through Such Wrapping. 
When the wrapping is completed, however, high 
speed operation may again be resumed for com 
pletion of the foot and low speed operation re 
sumed prior to the transfer which occurs before 
the formation of the advanced toe. Low speed 
operation is then continued through the forma 
tion of the toe and until the beginning of the 
looping rounds. 

It will be noted that in the foregoing there are 
four necessary transitions from high speed to low 
speed operation and these transitions must be 
completed prior to the operations which follow 
including, for example, transfers of needles be 
tween the cylinders and beginning of Wrapping. 
Since in the formation of Such an elaborate 

Stocking a large number of moves of the main 
drum are required it is advantageous to conserve 
these moves as far as possible. In accordance 
with the present invention an auxiliary speed 
control mechanism is provided associated with 
the main drum but of such nature that it per 
forms the operations of slowing down the ma 
chine prior to the moves of the drum to positions 
requiring the slow Operation. These results are 
accomplished without corresponding moves of the 
main drum. 
The broad object, of the invention will become 

apparent from the foregoing and consists of the 
attainment of the advantageous results indicated. 
The securing of this broad object as well as other 
objects particularly relating to details of con 
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struction and operation will become apparent 
from the following description read in conjunc 
tion with the accompanying drawings, in which: 

Figure 1 is a perspective view with certain 
parts broken away showing the application of the 
invention to a conventional knitting machine 
which for consistency of description may be coin 
sidered to be of the superposed cylinder type 
involving wrapping as mentioned above; 

Figure 2 is a vertical section taken through the 
part illustrated in Figure 1, this section being on 
the vertical plane indicated by the traces shown 
at 2-2 in Figures 3 and 4; 

Figure 3 is a vertical section taken on the plane 
the trace of which is indicated at 3-3 in Fig 
tre 2, 

Figure 4 is a section taken on the plane indi 
cated at 6-4 in Figure 2; . 

Figure 5 is a fragmentary perspective View 
serving for the clearer illustration of certain of 
the parts shown in Figure 1; and 
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Figures 6, 7, 8 and 9 are diagrammatic figures 
showing the sequence of operations involved in 
Speed change. 
At 2 there is indicated the main cam drum of 

the machine carrying controlling cans such as 
indicated at 6. In some machines this main can 
drun actually consists of two drums, One a. 
clutch control drum and the other a So-called 
quality drum. While these drums rotate to 
gether in unison they may be made relatively 
angularly adjustable so as to provide fine adjust 
ment of the timing of the quality steps with 
respect to the clutch changes from reciproca 
tion to rotation and Vice versa. The drum 2 is 
illustrated as provided with a hollow hub 6 
pinned as indicated at ) to a shaft 8 having a 
left-hand bearing which is not illustrated in 

- Figure 2. Secured for angular adjustment to 
the drum 2 is the ratchet 2 which is provided 
With teeth defined by notches 4 engageable by 
the nose 6 of a pawl 8 pivoted to an arm 2 
Which is rocked in conventional fashion in time 
With the needle cylinders. It may be assumed, 
as is usual, that the lever 2 has a complete stroke 
for every two revolutions of the needle cylinders. 

- The pawl 8 is provided with a laterally extend 
ing pin 22 which overlies an arm 24 carried by a 
hub 26 pivoted on a fixed pin which hub also 
carries a follower 28 engageable by lugs 3 on 

, the main pattern chain 32 carried by the 
sprocket wheel. 34. To this sprocket wheel 34 
there is secured a ratchet 36 which is advanced 
in general the distance of one full link for each 
tWO revolutions of the needle cylinder by a pawl 
38 supported by a lever 40. Mounted on the hub 
portion of the ratchet 36 for free rotation relative 
to ratchet 36 and the Sprocket wheel 34 is a 
masking ratchet A2 also engageable by the pawl 
38 and provided with a relieved space in its 
circumference to permit the pawl 38 to engage 
the ratchet 35, this latchet being disengaged by 
the pawl due to the masking action of the ratchet 
42 when the chain is not to be advanced. One or 
more lateral lugs (not shown) carried by the 
chain 32 control the movements of the masking 
ratchet 42. The parts so far described are con 
Ventional and need not be more fully referred to 
since their constructions and operation are fully 
described in my prior Patent 2,436,468, dated 
February 24, 1948. As will become more evident 
hereafter, with reference to said patent, the 

- parts So far indicated operate in their usual 
fashions. 
The Sprocket Wheel 34 is journalled on the 

sleeve portion 33 of a member 44 secured in the 
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4. 
machine frame. The sleeve 43 provides a bear 
ing for a shaft 46 which at its left-hand end is 
journalled in the bore 59 of the drum 2. A 
spacer 38 surrounding the shaft 36 is interposed 
between the sprocket wheel 34 and the hub mem 
ber 52 to which there is secured by screws 54 the 
speed control rack wheel 56 which carries at its 
periphery a series of bluff members 38 which, as 

- will appear hereafter, are acted upon by the nose 
O f6 of pawl 8. The hub 52 is secured to shaft 

46 by a set screw 59. The rack wheel 56 is pro 
vided with an opening located to the right, as 
viewed in Figure 3 of a spoke 66 and into the 
space thus provided there projects an eccentric 
washer 62 secured by a screw 66 to the ratchet 2. 
As will be evident adjustment of the eccentric 
Washer serves for the fine adjustment of the 
operating relationships between the ratchet 2 
and the rack wheel 56. 
A hub 66 is keyed to the shaft 43 and secured 

against lengthWise movement relative to the 
shaft by a set screw 6. A left-hand extension 
68 of this hub as viewed in Figure 2 is surrounded 
by a brake band 69 which is arranged to engage 
a pin 70 secured to the frame to maintain it 
Stationary So that it imposes a drag on the rota 
tion of the hub 68 and shaft A.S. An outwardly 
extending lug 72 on hub 66 has threaded there 
through a screw it arranged to a but a lug 6 on 
a cam carrier 3 which is slotted at 3 for the 
passage of screws 82 threaded into the hub 66. 
This arrangement provides for fine angular ad 
justment of the carrier 8 with respect to the 
hub 66. A group of cams 84 are bolted to the 
periphery of the carrier 3 and between these 
caims there are depressions 86, 88, 9 and 92 
Which will be referred to hereafter. The cans 
84 are arranged to act upon a pin S4 carried by a 
lever 96 which is connected by link 98 to the lever 
90 of a belt shifting arrangement including the 

fork members 82 for control of a belt which 
runs from a driving pulley to the idler pulley 93, 
the low speed pulley 66 or the high speed 
pulley 8. This belt shifting mechanism is 
COinventional and need not be further described. 
AS is usual it is associated with manual belt 
shifting means and with an arrangement for 
shifting the belt to the idle pulley under control 
of a stop motion device. The machine is pro 
Vided With the usual arrangements, not shown, 
Whereby under control of the clutch cams the 
drive may Selectively rotate or reciprocate the 
needle cylinders. 
The operation of the described mechanism may 

now be considered. 
It Will be evident that in the absence of bluffs 

58 within the range of action of the pawl nose 6 
the pawl 8 would effect advance of the pattern 
drum 2 in conventional fashion as controlled by 
the lugS 30 on the pattern chain 32, the nose 6 
engaging to drive the drum the notches 4 in the 
ratchet 2. 
ASSume now that the machine is in a phase 

-of high Speed operation with the pin 94 within 
one of the spaces 86, 88, 90 or 92 and that a change 
of control is to occur which requires, at the time 
of the change, low speed operation of the ma 
chine. By reason of the action of the eccentric 
washer 62 on the surface of the spoke 69, the 
speed control rack wheel will have been dragged 
about as the drum 2 is stepped so that these two 
elements will, in general, have been moving in 
unison. In the movement of the drum 2 preced 
ing that which is to control the change requiring 
low speed operation, the rack wheel 56 and 
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ratchet 2 will be positioned as indicated in Fig 
lure 6. Following such positioning there may be 
absence of lugs 30 on the chain 32 such as to pre 
vent any action of the pawl 8 by causing its nose 
to be raised Stufficiently high to miss both the 
bluff 58 and any of the notches 4. 

Referring now to Figure 6 there may be de 
Scribed the details of a bluff 58 with particular 
reference to a certain notch 4A which would 
normally be the next notch to be engaged by the 
nose 6 of the pawl. The bluff 58 is provided 
With a tooth 0 which extends above a sloping 
edge ff2, the left-hand end of which adjacent 
to the tooth is at a diameter exceeding the diam 
eter of the periphery of the ratchet 2. This edge 
2 terminates at a shoulder 4 which drops 

below the periphery of the ratchet 2. 
Figure 6 illustrates the pawl nose 6 at the be 

s 

ginning of its stroke when it has been positioned 
by the action of a lug 36 on the pattern chain to 

The beginning of this have an active Stroke. 
stroke will be timed to occur two cylinder revolu 
tions before the change required of the pattern 
drum. As will be evident from Figures 6 and 7 
the Stroke of the pawl will advance the bluff 58 
but, though the nose 6 engages the tooth it 
Will be prevented from engaging in the notch 4A 
by reason of the fact that it rests on the bluff 
edge 2 beyond the periphery of ratchet 2. Ac 
cordingly at the end of its forward stroke the 
parts Will be in the position illustrated in Figure 
7. The advance of the bluff Will have rotated the 
cams 84 so that the pin 94 will be moved out 
Wardly to shift the belt to the low speed pulley 

6. The machine will accordingly slow down and 
Will have the period of approximately two revolu 
tions of the needle cylinders to reach slow speed 
before the drum 2 is advanced as will now be 
described. 
The pawl after withdrawing to the beginning of . 

its next stroke will occupy the position illustrated 
in Figure 8 in which it enters the notch 4A. A 
Second lug 30 on the next succeeding chain link 
causes the pawl to still remain active. As the 
pawl advances from the position of Figure 8 to 
that of Figure 9 it will be evident that the ratchet 
2 will be advanced one step to move the main 
drum to a position to effect the change of con 
trol which required the low speed operation. 
During the for Ward movement the nose 6 will 
engage the step 4 of bluff 58 and will advance 
the bluff to the position relative to the ratchet, 
indicated in Figure 9. Thereafter the bluffs will 
be carried about in usual fashion by the main 
drum through the action of eccentric 62 on the 
spoke 60, the biake 69 retarding free movernent 
of the bluffs and their associated parts So that 
when the next bluff reaches operative position it 
will be properly located with respect to another 
notch 4 of the ratchet. 
From the foregoing it will be seen that the ob 

jects of the invention are accomplished in that 
the shift from high Speed to low Speed operation 
does not require one of the steps of the pattern 
drum, the only step of the pattern drum in 
volved being that which controls the machine 
elements requiring the low speed of operation as 
a condition precedent to their occurrence. 

It will be evident that these transitions from 
high to low speed may be produced wherever re 
quired, the cam interruptions at 86, 88, 90 and 92 
being provided, for example, to correspond to 
the transitions described specifically above With 
reference to the knitting of a stocking on a Super 
posed cylinder machine with wrapping of clocks. 
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Transitions from low speed to high speed opera 
tion may, in general, be made simultaneously 
with advances of the pattern drum and need not 
involve the special actions described. It will be 
evident, however, that if necessary, such changes 
may also involve the use of the bluffs. The can 
interruptions may be of any Suitable extent cor 
responding to the duration of high Speed opera 
tion. 

It will, of course, be evident that the invention 
is of quite general application to various types of 
knitting machines and it is therefore to be under 
stood that the invention is not to be regarded as 
limited except as required by the following 
claims. 
What is claimed is: 
1. In a knitting machine, a pattern device, a 

-cyclically operating element for advancing said 
pattern device step by step, means controlling 
the occurrence of active cycles of said element, 
means for controlling the speed of the knitting 
machine, and means for effecting in one active 
cycle of said element an advance of said speed 
controlling means to change the speed of the 
knitting machine while the pattern device re 
mains stationary, and in a subsequent active 
cycle of said element an advance of said pattern 
device. 

2. In a knitting machine, a pattern device, a. 
ratchet connected to said pattern device, a cycli 
cally operating pawl engaging said ratchet to 
'advance said pattern device step by step, means 
effective to control the path of movement of said 
pawl thereby to control the occurrence of active 
and inactive cycles of said pawl, means for con 
trolling the Speed of the knitting machine in 
cluding a cam device, and racking members 
secured to said cam device and engageable by 
said pawl during active cycles thereof, said rack 
ing members having guard portions which, when 
engaged by said pawl, prevent engagement of 
said ratchet by the pawl, and said cam device 
being mounted to be advanced with said pat 
tern device in movements thereof, the racking 
members being so arranged relative to said 
ratchet that in one active cycle of said pawl the 
can device is advanced to change the Speed of 
the knitting machine while the pattern device 
remains stationary, and in a subsequent active 
cycle of said pawl the pattern device is advanced. 

3. In a knitting machine, a pattern device, a 
ratchet connected to said pattern device, a cycli 
cally operating pawl engaging said ratchetto ad 
vance said pattern device step by step, means 
effective to control the path of movement of said 
pawl thereby to control the occurrence of active 
and inactive cycles of said pawl, means for con 
trolling the speed of the knitting machine in 
cluding a cam device, and racking members 
Secured to said cam device and engageable by 
Said pawl during active cycles thereof, said rack 
ing members having guard portions which, when 
engaged by said pawl, prevent engagement of 
Said ratchet by the pawl, and said cam device 
being mounted to be advanced with said pattern 
device in movements thereof, the racking mem 
bers being SO arranged relative to said ratchet 
that in one active cycle of said pawl the cam 
device is advanced to change the speed of the 
knitting machine while the pattern device re 
mains stationary, and in the next active cycle 
of Said pawl the pattern device is advanced. 

4. In a knitting machine, a pattern drum, a 
ratchet connected to said pattern drum to rotate 
therewith, a cyclically operating pawl engaging 
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said ratchet to advance said pattern drum step 
by step, means effective to control the path of 
movement of said pawl thereby to control the 

2. occurrence of active and inactive cycles of said 
pawl, means for controlling the Speed of the 
knitting machine including a can device mounted 
coaxially with said pattern drum, and racking 
members Secured to Said can device and engage 
able by said pawl during active cycles thereof, 
said racking members having guard portions 
which, when engaged by said pawl, prevent en 
gagement of said ratchet by the pawl, and Said 
cam device being mounted to be advanced with 
said pattern drum in movements thereof, the 
racking members being so arranged relative to 
said ratchet that in one active cycle of said pawl 
the cam device is advanced to change the speed 
of the knitting machine while the pattern drum 
remains stationary, and in a subsequent active 
cycle of said pawl the pattern drum is advanced. 

5. In a knitting machine, a pattern drum, a 
ratchet connected to said pattern drum to rotate 
therewith, a cyclically operating pawl engaging 
said ratchet to advance said pattern drum step 
by step, means effective to control the path of 

, movement of said pawl thereby to control the 
occurrence of active and inactive cycles of said 
pawl, means for controlling the speed of the 
knitting machirae including a can device mounted 
coaxially with said pattern drum, and racking 
members secured to said cam device and engage 
able by said pawl during active cycles thereof, 
said racking members having guard portions 
which, when engaged by said pawl, prevent en 
gagement of said ratchet by the pawl, and said 
cam device being mounted to be advanced With 
Said pattern drum in movements thereof, the 
racking members being so arranged relative to 
said ratchet that in one active cycle of said pawl 
the cam device is advanced to change the speed 
of the knitting machine while the pattern drum 
remains stationary, and in the next active cycle 
of Said pawl the pattern drum is advanced. 

6. In a knitting machine, a pattern drum, 'a, 
ratchet connected to Said pattern drun to rotate 

, therewith, a cyclically operating pawl engaging 
said ratchet to advance Said pattern drum step 
by step, means comprising a main pattern chain 
effective to control the path of movement of 
said pawl thereby to control the occurrence of 
active and inactive cycles of said pawl, means 
for controlling the speed of the knitting machine 
including a cam device mounted coaxially with 
Said pattern drum, and racking members secured 
to said can device and engageable by Said pawl 
during active cycles thereof, said racking mem 
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8 
bers having guard portions which, when engaged 
by said pawl, prevent engagement of Said ratchet 
by the pawl, and said cam device being mounted 
to be advanced with said pattern drum in move 
ments thereof, the racking members being SO ar 
ranged relative to said ratchet that in one ac 
tive cycle of said pawl the cam device is ad 
wanced to change the speed of the knitting ma 
chine while the pattern drum remains station 
ary, and in a subsequent active cycle of said pawl 
the pattern drum is advanced. 

7. In a knitting machine, a pattern drum, a 
ratchet connected to said pattern drum to ro 
tate therewith, a cyclically operating pawl en 
gaging said ratchet to advance Said pattern drum 
step by step, means comprising a main pattern 
chain effective to control the path of movement 
of said pawl thereby to control the occurrence 
of active and inactive cycles of Said pawl, means 
for controlling the speed of the knitting ma 
chine including a cam device mounted coaxially 
With said pattern drum, and racking members 
secured to said cam device and engageable by 
said pawl during active cycles thereof, said rack 
ing members having guard portions which, when 
engaged by said pawl, prevent engagement of 
said ratchet by the pawl, and Said caim device 
being mounted to be advanced with Said pat 
tern drum in movements thereof, the racking 
members being so arranged relative to said 
ratchet that in one active cycle of Said pawl 
the can device is advanced to change the Speed 
of the knitting machine while the pattern drum 
remains stationary, and in the next active cycle 
of said pawi the pattern drum is advanced. 

8. In a knitting machine a pattern device, a 
cyclically operating element for advancing said 
pattern device step by step, means controlling 
the occurrence of active cycles of Said element, 
means for controlling the Speed of the knitting 
machine, and means for effecting in one active 
cycle of said element an advance of said Speed 
controlling means to reduce the Speed of the 
knitting . machine while the pattern device re 
mains stationary, and in a Subsequent active 
cycle of said element an advance of Said pat 
tern device. 

PAUL W. BRISTOW. 
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