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into openings in the clutches so that said 
clutches may have sliding movement along 
the shaft, but when either is in engagement 
with its gear the motion of said gear will 
be transmitted through the clutch and the 
splined connection described, to the vertical shaft. 
The clutches are thrown in and out by 

the vertical movements of the block 24 at 
tached to the reverser rod, the movement of 
said block being imparted through the forks 
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22, 23, directly to the clutch members. 
The reverser rod is operated vertically by 

pins or studs 30, 31 carried respectively by 
arms 32, 33 which are fixed to a rod 34 adapted to reciprocate vertically in bearings 
in the said box. 27. This rod is connected with a companion rod 35 arranged on the 
other side and parallel with the reverser. 
rod and adapted also to reciprocate verti 
cally through bearings in the said box. 
The connection between the two rods 34, 35 
is made by a lever 36 pivoted centrally to 
the box or frame at 37 and having its ends 
pivotally connected to the said rods; at one 
end through the arm 32, and at its other 

SO 

end through the block 38 fixed to the rod 
35. These rods are operated vertically 
through link connections 39, 39' which are 
slotted at 41 to receive pins 42 extending 
from the said rods. The slotted links are 
respectively connected with levers 43, 44 
which are supported on a rod or shaft 45 
suitably supported in the frame of the ma 
chine at 51. This shaft or rod also has 
loosely supported thereon levers 46, 46, con 
nected respectively as will hereinafter be de 
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scribed with the levers 43, 44. The levers 
46 and 46 are provided with rollers 47 
adapted to be acted on by cams 48, 49 fixed 
on a camshaft 50, having suitable bearings 
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in the frame at 51. This shaft is driven 
through a bevel gear 52 fixed thereon and a 
bevel gear 53 fixed to the lower end of the 
vertical shaft 11. The cams 48, 49 are set 
reversely upon the shaft 50 so as to impart 
alternately mevements to the levers 46, 46. 
and these levers, through connections to be hereinafter described, operate alternately 
the levers 43, 44, and by this means first one 
lever, and then the other pulls downwardly 
the rod connected thereto so that a recipro 
cating motion is imparted to the rods 34, 
35, and this through the studs or pins 30, 31. 
will impart a reciprocating vertical move 
ment to the reverser rod 25 so as to shift the 
clutches 19, 20 into and out of connection 
with their respective clutch gears, and thus a 
rotary reciprocating movement will be im 
parted to the vertical shaft, and thus to the gearing 8, 9 and 10 will reciprocate the ro 
tary parts of the knitting head to knit the 
heel or toe of the stocking. It will be ob 
served that this rotary movement imparted 
from the vertical shaft 11 to the movable 
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parts of the knitting head through the 
gearing 8, 9 and 10 will be uiliform in ve 
locity at practically all parts of the stroke 
and thus the cams will be carried over or 
past the knitting devices, such for instance 
as the needles, web holders and sinkers with 
a uniform velocity instead of with a vary 
ing speed, as is the case where crank connec 
tions are employed. . 

In order to control and insure the proper 
engagement of the friction clutch cones 
with their respective gears I employ a spring 
detent 57 engaging the tooth 54 on the block 
24 which carries the shifting forks. This 
detent is supported in a barrel or boss 55 
which contains the spring 56 for forcing the 
detent against the tooth 54. The detent has 
a stem, or tail portion 5s which is guided 
through the boss or barrel 55, and this bar 
rel is carried by arms 59 and 60, the former 
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85 of which engages loosely the shifting rod 34. 
and the latter of which is fixed by a screw. 
or pin 61 to the shifting rod 35 so as to move 
up and down there with. The action of this 
detent is to hold the clutch member in en 
gagement with its clutch gear and to act as 
a pressure device for throwing the clutch 
forks in either one direction or the other 
when the said clutch forks have been moved 
to Such an extent as to cause the point of 
the tooth 54 to ride over the point of the 
detent tooth, for instance, with the parts in 
position shown at Fig. 1 the detent is hold 
ing the upper clutch cone in engagement 
with the gear. Now if the reverser rod is 
moved downwardly the detent will simulta 
neously be moved upwardly and its point 
will get above the point of the tooth 54, and 
thus the pressure of the spring acting 
through the inclined surfaces of the teeth, 
now in contact, will throw the clutch fork 
so as to complete its movement downwardly 
and press the clutch cone 20 lhard against 
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the lower clutch gear. This detent therefore 
performs the function both of a detent for 
maintaining the clutch cones in a position 
to which they have been moved and also as 
a means for completing the action of said 
cones when started in either direction. 

I will now describe the means whereby 
the rotary reciprocating stroke of the ma 
chine is varied to meet the conditions of 
narrowing or widening the heel or toe. For 
this purpose the levers 46, 46 together with 
their rollers are adjustable in position in 
relation to the cams 48, 49 so as to be acted 
upon to a greater or lesser degree by the 
said cams. For this purpose the levers are 
connected with adjustable blocks 62, 63, 
these biocks being adapted to reciprocate 
upon ways or tracks 64 fixed to the base of 
the machine. The blocks have screw thread 
ed openings through which pass the screw 
shafts 65, 66. Pain extensions of these 
screw shafts also pass through blocks 67 and 
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on each side of these blocks collars 69 are 
fixed to the screw shafts so that as these : 
shafts reciprocate longitudinally the blocks 
67 will also reciprocate. These blocks slide 

5 on the said way or tracks 64 and are con 
nected by links or pitmen 68 with the arms 
48', 44 of the levers 48, 44. The screw 
shafts at their forward ends are formed 
with gear teeth providing. elongated gears 

10 0, . These gears are supported in bearings 
1, and there is a gear wheel 72 journaled 

in the base frame or bracket 73 which gear 
meshes with the elongated gears. The gear 
72 also meshes with a rack 74 sliding in a 

15 ??? 75 of the base plate, and this rack ar is connected by an arm 76 with a slide. 
bar 77 movable in a guide-winy 78, in suid 
base plate or frame, said slide-bar extending 
to one side of the machine in convenient 

20 position to have power applied thereto for 
operating it automatically, 

It will be seen from the above that the 
cams 48, 49 impart movement to the levers 
46, 46, and through these levers and the 

25 links 62’, 63, Figs.2, 8 and 4, the blocks 62, 
68 are reciprocated and these ??? COs 
nected by the screw shafts with the blocks 
67, move the same forward and backward 
and thus through, the links 08 impart move. 

80 ment to the shifting rods 34, 35 alternately 
through the levers 43,44. 
Now, by operating the slide 77 the rack 

74 wili, through the gear 72 and the elon 
gated gears 70, turn the screw shafts so as 

85 to vary the relative positions of the blocks 
63 and 67, and therefore of the levers 46 
and 48 and 46 and 44, and therefore changes 
the timing of the operation of the clutch 
with respect to the motions of the camshaft 

40 so as to give the desired length of stroke to the rotary parts of the knitting hend. This 
adjustment takes place gradually in either 
direction so that the length of stroke is 
gradually lengthened or shortened in ac 

45 cordance with the direction in which the 
controlling slide 77 is noved. In other 
words, by operating the controlling slide 
the length of time which either clutch is 
maintained in operative or driving position 

50 is lengthened or shortened to thus vary the 
length of the knitting stroke. 
? will be understood that the slide 77 

may be operated manually by the attend 
ant when the heel or toe is being formed. 

55. It will be also observed that this lengthen 
ing and shortening of the stroke does not 
interfere with the uniform velocity of the 
cams in their travel over the knitting de 
vices, 

60 The cams 48, 49 are pivotally supported 
in their carrier blocks 48* 49* and are held 
in operative position by springs 76, this 
construction being necessary in order to 
allow each cam to yield on its idle stroke 

6E when it strikes the roller of the lever 46 or 

46, as the case maybe, which is not to be 
operated on this stroke. It will be understood that the machine is 
adapted to perform continuous circular 
knitting in making the leg or foot of the 
stocking and to be changed in its action from 
this continuous, knitting to the rotary, re. 
¥¥??? when forming the heel and toe." en, performing continuous cir 
cular knitting it will be understood that 
the shifting mechanism for the clutches is 
not in action and that the movement from 
the drive shaft 18 is imparted to the bevel 
gear 16 and one of the clutch gears con 
tinuously to the vertical shaft 11. At this 
time the cams 48, 49 are shifted on their 
shaft 50 so as to be out of line with the 
rollers on the levers 46, 46, this position 
being represented in Fig. 3. For this pur 
pose the blocks or collars 48 49 carrying 
the cams are adapted to slide on the sai 
shaft and are therefore provided each with 
an annular groove 77 adapted to receive 
the fork 78. Each of these forks extends 
down and is divided into two arms 78' at its 
lower end Fig. 1, and through these ends 
the rods 79,81 extend, being slidably mount 
ed in bearings 80 on the frame. One of the 
forks is secured to one of these rods and 
the other fork is secured to the other rod, the fastening means may consist of the set 
screw 78'. The rods are connected so as 
to move in ?????????? directions by a lever 82, ivoted on the frame at 83 and having its 
orked ends engaging pins 84, 85 extending 
down from bosses or collars 86 fixed to the 
said rods by the set screws 87. By moving 
the shift rods by hand the operator may 
shift the cams longitudinally of their shaft 
50 either into or out of line with the rollers 
on the levers 46, 46 and in this way the 
mechanism for imparting the rotary recip 
rocating motion to the knitting inachine 
may be thrown into or out of operation at 
will. The blocks or collars carrying the 
cam5 have a splined connection with tle 
shaft consisting in the present instance of 
a pin, 88 on each collar extending into open 
in in the hub of the bevel gear 52. 

in Figs, 2 and 3 the cams are adjusted 
to a position out of line with the rollers 4 
wherens in Fig. 4 they are adjusted into 
line with said rollers to operate the same 
and the mechanism connected there with. 
From the above it will be seen that l pro vide positively operating connections be 

tween the driving mechanism and the parts 
to be driven and positively operated and 
connected mechanism for varying the action 
of the driving connections so that the tim 
ing of the parts of the knitting machine 
will not be interfered with. 

It will also be understood that the devices for lengthening and shortening the stroke 
of the rotary movable parts of the knitting 
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head can be used with any of the well known 
constructions for making the needles opera tive and inoperative to increase or decrease 
the length of the needle row, or the “pick 
ing' of the needles to make them operative 
or inoperative may be done if desired by 
hand. . 

It will be understood that where, in the appended claims, I refer to a “rotay knit 
ting member? I mean the cam rings in the 
form of machine used herein to illustrate my invention, or other rotary parts which 

O 

perform or aid in performing the knitting, 
such as the needle cylinder in the other type 
of rotary machine. 
I claim:- - - 
1. In combination in a circular knitting 

inachine, a rotary knitting member, driv 
ing means including operating means for 
imparting a rotary reciprocatory move 
ment to the said member uniform as to ve 
locity and means for varying the length of 
stroke. . . . 

2. In a circular knitting machine, a ro 
tary knitting member, driving means there 
for for giving said rotary knitting member 
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a rotary reciprocating movement, and 
means coöperating with said driving mech 
anism for varying the length of the recip 

30 rocatory strokes of said member, substan 
tially as described. * 

3. In combination, in a circular knitting 
machine, a rotaryknitting member, revers-| 
ing drive mechanism therefor including 35 clutch means, and the shifting and yielding 

ing in a direction opposite to that of the 
lutch, substantially as described. 
4. In combination, in a circular knitting 

machine, a rotary knitting member, reyers 
ing drive mechanism therefor including 
clutch means, and the detent for holding the 
clutch in the position to which it is shifted, 
said detent also acting to impel the clutch 
in the direction in which it is started, and 
means for positively operating the said de 
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tent in a direction opposite to the movement 
of the clutch, substantially as described. 

50 5. In combination, in a circular knitting 
machine, a rotaryknitting member, revers-| 
ing driving means therefor, including clutch 
members, a toothed block for shifting the 
clutch, means for shifting said block, anda 
spring detent engaging the toothed block, 
said detent having shifting movement in a 
direction the reverse of that of the toothed 
block, substantially as described. 

6. In combination, in a circular knitting 
machine, a rotaryknitting member, revers 
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means operating. the clutch comprising the 
shifting rod 26, the shifting rods 34, 35, 
having means for operating the rod 26, the 

35 pivoted lever connecting said rods 34,35, 

direction the reverse of that of the toothed 

to the clutch, and a power transmitting 
member ???ed . ? 
ing their operation and the period of opera- i. 

machine, a rotary knitting member, a shaft 
with connections thereto for driving the 
same, shifting clutch means for imparting . 
reciprocatory rotation to said shaft, a shaft, 

detent for holding the clutch in the posi 
tion to which it is shifted, said detent shift-. 

mechanism 

the strokes, substantially as described. ing means therefor comprising a clutch, and || 

means including the clutches with 
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and the means for operating said rods alter nately in opposite directions, substantially 
as described. . . . 

7. In combination, in a circular knitting 
machin?, ? rotary knitting member, revers- o ing driving means therefor including 
clutch members, a toothed block for shiftin 
the clutch, a rod for shifting said block and 
a spring detent engaging the toothed block, 
said detent having shifting movement in a 
block, rods 34,35, for operating the rod of 
the shifting block, said rods 34, 35. being 
connected to move in opposite directions, 
Substantially as described.. " 80 "??? 

8. In combination in a circular knitting 
machine, a rotary knitting member, a driv 
ing mechanism therefor, comprising the re 
versing clutch and shaft to which rotary ré 
ciprocatory movement is imparted by said 85 
clutch, and neans for reversing the clutch 
driven from the reciprocatory shaft, said 
means including a shaft geared to the re 
ciprocatory shaft and connections therefrom 

- .. 8 90 to said connections for vary 
ion 9f the clutch, substantiallyas described. . 
9. In combination, in a circular knitting 

95. 

cams thereon, connections operated by said 
cams for shifting the clutch means and driv- 100 
ing connections from the reciprocatory shaft 
to the cam shaft for driving the same, and a power transmitting member for altering 
the relation of the said connections to the 
cam for varying the lengths of stroke, sub- 105 
stantially as described. . . . . " 

10. In combination, in a circular knitting. 
machine, a rotary knitting member, drive. ism including an I. automatically.°,:., 
operating reversing member whereby a ro- 10 
tary reciprocation is imparted to the knit 
ting member, reversing means including 
cams, a connection leading from each can 
to the reversing member, and means by : 
which said- cams are rendered operative and urus inoperative each in. relation toits own con-. 
nections, substantially as described 

11. In combination in a knitting ma chine, a rotary knitting member, diving 
means for said knitting member fincludi?. 12c reversing devices to give a reciprocatory 
movement and adjustable means för produc ing different length of the periódiš betwee 
the reversing actions to vary the lengths of 

125 ? 12. In combination, in a knitting ma 
chine, a rotary knitting member, driving : 

means for throwing them into action alternately to produce reciprocatory motion and adjusta 130 
?? 
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ble means for producing different lengths of 
period between the clutch actions to vary the 
lengths of the strokes, substantially as de 
Scribed. 

13. In combination in a knitting ma 
chine, a rotary knitting member, drivirg 
means including reversing devices to give. 
a reciprocatory motion to said member, cams 
for operating said reversing devices and 
connections between said cams and the re 
versing devices, said connections being ad 
justable toward and from the cams to vary 
the action thereon and thus change the 
lengths of the reciprocating strokes of the 
knitting member, substantially as described. 

14. In combination, in a knitting ma-. 
chine, a rotary knitting member, driving 
means including reversing devices to give 
a reciprocatory motion to said member 
cams for operating said reversing devices 
and connections between said cams and the 
reversing devices, said connections being ad 
justable toward and from the cams to vary the 
action thereon and thus change, the lengths 
of the reciprocating strokes of the knitting 
member, said adjustable connections includ 

i ing the Screw shafts and the means for 
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operating them, Substantially as described. 
15. In a circular knitting machine, the 

combination of a rotary knitting member, 
driving means therefor with a reversing 
device for imparting reciprocatory motion 
to the knitting member, and means for vary 
ing the action of the reversing device and 
thereby the length of stroke of the knitting 
member consisting of the reciprocatory 
screw shafts, means for turning them and 
connections adjusted thereby for operating 
the reversing device, substantially as de 
scribed. , ! 

16. In combination, in a circular knitting 
machine, a rotary knitting member, driv 
ing means including a reversing device to 
produce reciprocatory motion of said knit 

ting member, and means for operating the 
reversing device including connections be 
tween the same and the reversing device 
including screw shafts, and means for turn 
ing them to vary the action of the cams on 
said connections, substantially as described. 

17. In combination, in a circular knitting 
machine, a rotary knitting member, driving 
means therefor including a reversing de 
vice, operating cams for said device, and 
connections between said cams and said de 
vice including the levers, the longitudinally 
movable screw shafts, the threaded blocks 
thereon, the links connecting the blocks and 
levers, the. blocks movable longitudinally 
with the shafts and the links and levers be 
tween the same and the reversing mecha 
nism with means for turning the screw 
shafts to adjust the connections, substan 
tially as described. : 

18. In combination, in a circular knitting 
machine, a rotary knitting member, driving 
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means therefor including a reversing device 
and cams reversely set, with connections for 
operating the reversing device, said cams 
being yieldingly mounted, substantially as 
described. 

19. In combination in a circular knitting 
machine, a rotary knitting member, driving 
means including an automatically operating 
reverser for reversing the direction of stroke 
of said rotary knitting member, a power 
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transmitting member, and timing means 
operated thereby for ?????????????????? periods 
between the operations of the reverser to 
thereby vary the lengths of stroke of the 
knitting member, substantially as described. 

In testimony whereof, I affix my signa- . 
ture in presence of two witnesses. 

FRANK WELCOMB. 
Witnesses: 

LEILA JENKINs, 
KATHERINE H. Fox. 
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