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This invention relates to a looping machine and 
in ore especially to a machine adapted to loop 
waste material such as circlets, and to place it in 
condition so tilat it can be used in the manufac 

5 tire of rugs, carpets and the like. 

0. 

Heretofore, the coping of these circlets has 
been done by hand which is very slow, inefficient 
and expensive, in fact, at the present time loop 
ig by hand is prohibitive since the labor costs 
are so high. It is, therefore, ara object of this 
invention to produce a machine which will loop 
this waste laterial ingre rapidly than can be 
done by hand thereby making it possible to use 
this materiai which would otherwise be wasted. 

ls This invention is an improvement on the ina 
chie shown in the co-pending patent application 
of Robert E. Haynes, Serial Number 667,131, Pat 
ent Nurnber 1,972,520 of September 4, 1934, which 
shows another mechanism for looping the circlets. 

It is another object of this invention to pro 
vide a looping machine with an inclined spiraled 
Conveye: having a reverse spiral on the lower end 
thereof whereby the lowermost circlet is looped 
through and over the adjacent circlet to form a 
continuous strand. 

It is a further object of this invention to pro 
vide a looping machine with means associated 
with the lower end of the spiraled groove which 
will prevent a circlet from shedding until an 
other circlet has been fed to looping position. 
Means are also provided for applying the proper 
tension to the strand in order that the circlets 
will shed properly and be stretched taut, thereby, 
Imaking a more workable material in the succeed 

5 sing Operations. 
: It is a further object cf this invention to pro 
vide a rachine for utilizing the looper rounds. 
cut frog hosiery during the knitting thereof. 
As it is well known, that as the toe is knitted onto 
the stocking, a portion of the stocking is cut-away 
which is usually about three-quarters of an inch 
in Width. This circlet or continuous Strand of 
knitted naterial folls up at its edges to form an 
approximately round straind. This Strand is re 
siliett and this resiliency is employed to assist 
in theiooping Operation in the machine herein 
after described. 

In the manlii acturing of hosiery and especially 
half-nose, these are usually made on two ma-. 
chines. The upper portion of the stocking which 
is usually a ribbed top is made on a ribbing maa 
chine, and then cut to length and transferred to 
a plain circular knitting machine on which the 
remainder of the leg, and the heel, foot and toe 
are knit, as well as sufficient fabric to enable the 

(C. 289-) 
looper or operator to place the loops of the opened 
ends on the point of a looping machine to loop 
or ciose the toe. The stocking before the toe is 
knitted thereon is placed on a transfer ring about 
three-quarters of an inch from the end of the 
knitting, and this portion of the stocking is cut 
away and becomes waste. It is an object of this 
invention to provide a machine which will rapidly 
tie these endiess circlets or bands together to 
form a continuous strand to be used in the weav 
ing of rugs, carpets and other materials. If de 
sired, of course, inferior stockings could be cut 
into circlets, but at present this is not necessary, 

5 

0. 

as the great quantity of looper rounds which are 
at present discarded as waste form a sufficient. 
Supply for Raaking continuous strands of these 
circlets without the necessity of cutting inferior 
hosiery into the circlets. . . . . . 

Soine of the objects of the invention having 
been stated, other objects will appear as the de 
Scription proceeds, Whe taken in Conlection 
with the accompanying drawings, in which 

! figure is a side elevation of the invention; 
Figure 2 is an elevation of the opposite side of 

the left-hand portion of Figure 1; 
Figure 3 is a sectional plain view taken along 

the line 3-3 in Figure. 2; 

the line 4-4 in Figure 3; 
Figure 5 is a vertical sectional view taken along 

the line 5-5 in Figure 4; 
Figure 6 is a sectional view taken along the line 

8-6 in Figure 2; ' 

15 

20 

25 

Figure 4 is a vertical sectional view taken along 

30 

Figure 7 is a sectional view takeh along the line 
2-7 in Figure 3 showing the clutch arrangement, 
and also showing the parts in a slightly different 
position from that shown in Figure 3; - 

35 

Figure 8 is a view of the lower end of the 
spiraled conveyor similar to the central portion 
of Figure 4, but showing circlets thereon; 

Figure. 9 is another view similar to Figure 8 
but showing the parts rotated in a slightly dif 
ferent position for shedding a circlet; 

40 

Figure iO is a view showing the right-hand por 
tion of Figures 8 and 9 after the parts have been 
rotated to shed a circlet; 

Figure il is a sectional view taken along the 
line f-f in Figure 3; w 

Figure 12 is a sectional view taken along the 
line 2-2 in Figure 4; : - 

45 

50 
Figure 13 is a sectional plan view taken along 

the line 3-3 in Figure 1. . . . . . . . . 
Referring more particularly to the drawings, 

the numeral to denotes a suitable bed plate, 
which has integral therewith downwardly pro 
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jecting legs , and mounted on plate are 
Supports 2 and 3 by any suitable means Such 
as stud bolts 4 and 5 respectively. These Sup 
ports project upwardly and support the upper 
end of a frame 6, in which the conveyor is 
mounted. The lower end of frame 6 is Sup 
ported by posts and 8, which in turn, are 
Secured to member 6 at their lower ends by 
any suitable means, such as stud bolts 9 and 
2 respectively. Frane 6 has projecting at right 
angles therefron members 25, 26 and 2, in 
which aire fixedly mounted shafts 28, 29 and 38. 
Shaft, 28 has rolley's 32 and 33 rotatably confined 
tihereon by collars 32d and 33d. Shaft 3 has 
Similar rollers 3 and 35 rotatably confined theire 
On by collars 34g, and 35a, and shaft 29 ha.S ec 
centric sleeves 33 and 39 adjustably Elounied 
thereon, on which rollers 33 and 3G are rotatably 
confined by means of collars 36cl and 3d. These 
roliers 32 to 3 inclusive serve as bearingS for 
the Spiraled circlet conveyor 3 which will be 
presently described. They also serve in con 
junction with the enlarged portions of conveyor 
4. as cutters for protruding Strands on the circletS. 

It is seen in Figures 1 and 2 that conveyor 
has a spirated groove therein, said spirated groove 
being adapted to move a plurality of circlets 
downWardly as the conveyor rotates. It is further 
noted that the conveyor has enlarged Spialed 
portions 35 and 35 which are adapted to be 
contacted by the rollers 32 to 37 inclusive, but 
Since the Spiralled grooves are deep the Strands 
of yarn are allowed to penetrate the groove and 
be conveyed downwardly without any interfer 
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ence with any of the bearing members, except 
any fringes on the circles Which are cut there 
from by...portions 5 and is of the conveyor con 
tacting the steel rollers 32 to 3 inclusive. 
The right-hand portion of conveyor A, as 

shown in Figure 1, has Secured thereto a nein 
ber 48 having a plurality of pitched grooves 49 
theirein, and the Upper end of member 8 is ro 
tatably mounted in bearing 5. Fixedly secured 
to bearing 5 is a projection 5; upon which the 
circletS are placed upon the Conveyor. Secured 
to the lower end of member 53 is a guide rod 
52 Which projects doWWardly Substantially pai 
allel to member A, but diverges slightily from 
member 48, the purpose of which Will be pres 
ently described. 
The lower end of member 52 has integral there 

With an upWardly projecting Inenber 3 which 
has integral thereWith another member 5, par. 
allel to the conveyor it, and the right-hand 
end of this member, as shown in Figure 4 has air 
other UpWardly projecting naenber 55 which is 
secured to the lower end of conveyor 47 by any 
Suitable meanS Such as stud bolt 56. This stud 
bolt 56 is threadably mounted in a member 5. 
Which is rotatably mounted in a member 53 Which 
is joined to the lower end of conveyor 5 by any 
suitable means Such as having a threaded por. 
tion 59 threadably embedded in the lower end 
of conveyor 4. The member 58 is confined in 
position by means of a Set Screw 6 and member 
5. is adapted to remain stationary while con 
Weyor 4 and member 58 rotate. When it is de 
sired to hold member for purposes of as 
sembling or disassembling, that is removing or 
installing stud bolt 56, it is noted that member 
58 has a hole 69a, radially disposed therein and 
that member 52 has a depression 57 a so that as 
member 5 is rotated and a suitable pointed in 
strument is inserted into hole Sct, it will enter 
hole 57d in member 5, so that member 5' can be 

able Sprocket chain 54. 

2,010,591 
locked against rotation while turning bolt 56. 
It is also to be noted that member 55 has a Suit 
able hole therein penetrated by a pin 23d, pro 
jecting from member 2A3b, so as to prevent ro 
tation of Innenber 23 which Will be later de 
SCribed. 
The circlets are placed over the member 5 

and are pushed downwardly on top of rotating 
in ember 48. As the member 38 rotates the pitched 
grooves 9 tend to force the circlets downwardly 
onto the conveyor it. It Will be noted that the 
rod 52 which is substantially parallei to conveyor 
É, and member 3 diverges causing the distance 
from the rod 52 to the conveyor it to be greate 
as the rod progresses downwardly. This is done 
in order that the circlets may be properly 
stretched when they reach the lower end of the 
conveyor A. It also assists the loops to spread 
apart from each other since the upper end of 
the loop Will be disposed on top of either mem 
ber 38 or conveyor iii, and the lower end of the 
loop will be disposed around the rod 52. This ar 
rangement insures one circlet in each round of 
the Spiral groove. A Suitable block 38 is Secured 
to the upper Surface of red 53, and has its upper 
end abutting against the lower Side of conveyor 
it. This merely acts as a Support in order to 
prevent, the rod 52 from bending under the ten 
Sion of the circlets as they progress downward 
ly on the conveyor ii. 

in order to assist the conveyor 37 in carrying 
the circletS doWinWardly, a suitable Conveyor is 
provided. It is also to be noted that this con 
veyor is disposed at the point where the rod 52 
is diverging at an angle for the conveyor it. 
Were it not for this conveyor there would be a 
tendency for the circlets to hang upon the rod 
32 at this point, butt by sneans Of this conveyor 
the lower end of the circlets are carried down 
Wardly upon rod 52 and thereby stretched to a 
proper position. 
This conveyor comprises a plurality of angu 

larly disposed lugs 32 pivoted as at 63 to a suit 
Sprocket chain S4 is 

mounted on Sprockets 68 and E which, in turn, 
are fixedly mounted upon shafts 83 and 63 re 
Spectively. These shafts G8 and 69 are mounted 
in Suitable bearings in a blacket, which bracket 
has its lower end mounted Cin the bed plate 
by any Suitable means Such as bolts i. it will 
be noted by referring to Figure 13, that the out 
Standing leg of each angle member 62 engages the 
lower end of the circlets E4 Substantially at the 
top of rod 52 and forces then to the left toward 
the Iower end of the conveyor f. the other leg 
of the member 62 engages a projection 3 which 
is integral with the upper side of the blacket , 
and holds the angle inerinbei in the position shown 
on the Side nearest the observer in Figure 3. 
As the member 2 moves downwardly or to the 

left as shown in Figure i3, and around the sprock 
et, 66 another projection is is engaged by the out 
standing leg of the member 62. This causes the 
angle member 62 to assume the position as shown 
On the far side of Figure 13, and Wil Occupy less 
space. It is further seen that when the angle 
member reaches the Sprocket 3 that the right 
hand end of projection 5 is again contacted 
and the angle member is caused to assume a po 
sition suitable for contacting the lower side of 
the circletS. 
Shaft 8 has fixedly Secured on the lower end 

thereof a suitable gear 8, which engages a worm 
8, said worm being fixedly secured on shaft, 32. 
The left-hand end of shaft 82, as seen in Fig 
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ure 2 is rotatably mounted in a bearing 83, said 
bearing 83 projecting upwardly and being inte 
gral with the lower side of bracket 70. The right 
hand end is also mounted for rotation in a bear 
ing 85 which is secured to bed plate 6 by any 
Suitable means such as stud bolts 86. A beveled 
gear. 37 is fixedly secured on the lower end of 
shaft 82 which is adapted to engage another 
beveled gear 88, which is fixedly secured on the 
main drive shaft. 89. Another gear 93 (see Fig 
ures 3 and 7) is fixedly secured on collar 92 by 
any suitable means such as screw 99a, which in 
turn is secured to main drive shaft.89, said gear 
being adapted to mesh with a Smaller gear 2 
fixedly mounted upon shaft 92. ... 3 
On the end of shaft. 92 a pulley 93 is fixedly 

mounted, which pulley is driven by a belt 94, which 
is also mounted on a motor pulley. 95 of motor 
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96. This motor may be disposed at any conveni 
ent location, but in the present instance it is 
shown as being supported by a bracket 9 Se 
cured to the lower side of the bed plate 9. 
The main drive shaft 89 is rotatably mounted 

in bearings and 2 which, in turn, are Se 
cured to the upper surface of bed plate 8 by any 
suitable means such as stud bolts 3 and f4 
respectively. Likewise shaft 92 is rotatably 
mounted in bearings 5 and 6 which are Se 
cured to bed plate f by any suitable means. Such 
as stud bolts T and 8 respectively. 

Since the motor pulley 95 is adapted to rotate 
in a clock-wise manner in Figure 1, the pulley 
93 will be rotated in a like manner thereby ro 
tating the shaft 92 and the pinion 9 (see Figure 
3). This rotation will produce a clock-Wise 
movement of shaft 89 as seen in Figure 4, which 
Will cause the upper side of shaft 32 and pinion 
87 to rotate toward the observer in Figures 2 and 
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3. It is evident that this movement of the shaft 
82 will cause the sprockets 66 and 67 and also the 
chain 64 to rotate in a clock-wise manner as 
viewed in Figure 13. 
Another beveled gear G is fixedly secured to 

main drive shaft 89, which is adapted to mesh 
with beveled gear f02, said beveled gear 02 being 
fixedly mounted on shaft 93. This shaft has one 
end rotatably mounted in a suitable bearing 04 
which is secured to the upper portion of bed 
plate 18 by any suitable means such as studbolts 
65. A suitable collar f06 is fixed on shaft fe3 

immediately to the left of bearing 94 (see Fig 
ure 3) to limit the downward movement of the 
shaft and its associated parts. The left-hand end 
of shaft 23 is rotatably mounted in member 27 
and disposed immediately to the right of mem 
ber 27 on this shaft (Figures 2 and 3) is a cylin 
drical member 08 having spirally disposed gear 
89 cut therein. These gear teeth, are adapted 

to mesh with another spirally disposed gear f0, 
which is integral with the lower end of conveyor 
shaft 4. 

In order to guide the circlets 4 in their proper 
path of travel as they are conducted down the 
spiralled shaft, a suitable guide 2 (Figure 2) 
is secured to the member 25 by any suitable 
means such as studbolt 22. Another guide mem 
ber 23 is secured to member 26 by any suitable 
means such as a screw 24, and this guide men 
ber serves the same purpose, namely to keep the 
circlets in their proper path of travel, So...that 
they will not hang or interfere with the other 
parts of the apparatus. . . . . . . . . . 
A brush 25 is rotatably mounted in the upper 

end of a support 26, said support A26 being 
secured to the upper side of member f 9. By 

S 
referring to Figure 6 it will be seen that brush 25 
contacts the circlets of yarn 7 oth one side, and 
the guide 23 contacts the yarn on the other side, 
as it is conveyed down the spiralled shaft. This 
brush contacts the circlets and prevents then 
from overlapping each other oa rod 52. As the 
circlets are conveyed downwardly the brush tends 
to press them apart in their proper position, so 
that they will be looped at the lower end of the 
conveyor in a proper manner, 
Another guide 2 is pivoted as at 28 to the 

lupper portion of bracket 29, said bracket 29 
being secured to member le: by any suitable 
trieans, such as studbolts SO. A bracket 3 (see 
Figure 5) is secured to bed plate O by any suit 
able means such as stud bolts 32, the upper end 
-of this bracket having rotatably mounted therein 
a stud 33, in which is fixedly mounted an L 
shaped member 34. The L-shaped member 134 
projects downwardly and to the left in Figure 5. 
Member 34 Serves as a guide for the circlets and 
also assumes the positions as shown in Figures 
8, 9 and 10 when the circlets are being looped. 
Member 34 while in the position shown in Fig 
ure 8 prevents shedding of circlet 74b and also 
causes. 14b to follow reversed groove 4b. When 
it assumes the position shown in Figure 9 it 
allows shedding of circlet 4b. 

Fixedly secured on stud 33 is also an arm f35, 
which projects downwardly (Figures 2 and 5), 
and has pivotally secured as at 3S an upwardly 
projecting link 37 said link 3 being pivoted 
as at 38 to another, link f39. his link .39 
is pivoted as at 40 to roll stand 41, which is 
mounted on bed plate it. It will be noted by 
referring to Figure.1 that link 39 is adapted to 
be contacted by a can Sf mounted on shaft 5. 
This link is held in contact with the cam at all 
tinnes by means of a suitable spring 152, which 
has its lower end connected to link 439 and its 
upper end connected to arm 153, said arm being 
integral with the upper end of support 8. This 
cam 5 and the associated parts are adapted to 
co-operate with the action of the L-shaped mem 
ber 34 and its function in connection with this 
apparatus will be later described. 
Another. Support 56 is secured to the upper 

portion of member fe and is similar to support 
4. In the upper end of support 56 is adapted 

to be rotatably mounted, the other end of shaft 
50, and fixedly secured on this shaft and dis 
posed between the supports fif and 56 is a suit 
able roller ? 57 having a covering, 58 thereon. 
Another shaft 59 is rotatably mounted in the 
upper end of supports f4f and 56 and fixedly 
mounted on this shaft 59 is another roller 60 
which has a covering f6f secured thereon. 
Hingedly secured as at 62 to the upper end of 
Support 56 is a bracket 63, said bracket f 63 be 
ing adapted to have rotatably mounted therein 
shafts f64 and 65. The other end of Shaft. 64 
is rotatably mounted in bearing 66, and upon 
this shaft is mounted a roller f67 having a cover 
f68 thereon. This roller 67 is disposed directly 
above the roller 5 and is adapted to draw out 
the looped circlets and supply the necessary ten 
sion at the proper time. 

Likewise, the other end of shaft f65 is rotatably 
mounted in bearing f66, and mounted on this 
shaft intermediate the bearings f63 and fS6 is 
a corrugated roller 70. Roller f70 is disposed 
directly above roller fise and also serves as a 
tension means for the looped circlets of yarn. It 
is seen that shaft 64 has a sprocket if fixedly 
mounted thereon (Figure 2) which is adapted 
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4. 
to mesh with another Sprocket 72, said Sprocket 
T2 being fixedly mounted on shaft 50. A 

Smaller spirocket 73 is also fixedly mounted on 
shaft 5 and upon this Sprocket is mounted a 
Suitable chain belt á which extends to the right, 
and is also mounted upon sprocket 5, Said 
Sprocket 5 being fixedly Secured on shaft 39. 
A suitable idler sprocket S 6 is secured on stud 
f, said stud it being secured to support 56, 
and this idler is adapted to take up the slack in 
the chain belt 74. A pinion 79 is fixedly Secured 
on shaft 59 which is adapted to mesh with pinion 
8 fixedly mounted on shaft 65. 
The other end of shaft 59 (Figure i) has a 

Sprocket 85 thereon, upon which is mounted a 
chain belt 86. This chain 86 is mounted at the 
lower end upon sprocket 85, said Sprocket 8: 
being loosely mounted on main drive shaft 89. 
When the main drive shaft 89 rotates in a counter 
clock-wise, manner as shown in Figure i, it is 
evident that the shaft 58 and its associated parts 
will also rotate in the same direction since this 
shaft 59 has the gear E9 on the other end there 
of meshing with gear 83, the shaft E 65, the 
shaft 55 to rotate in a counter clock-Wise direc 
tion in Figure 2. The rotation of the shaft 59 
will also be transmitted to shaft, 55 through the 
medium of chain belt Aé, and Sprocket 
therefore, pinion 2 will cause the pinion , 
and the shaft 64 to rotate. 
When the high side of cam 5 engages the link 

39 (see Figure 1) the parts 39, 35 and 34 
assume the positions shown in Figures 1, 5, and 8, 
whereas, when the low side of the can 5 en 
gages the link? 39 the spring 52 will pull the link 
39 and its associated parts upwardly to callSe 
member 34 to assume the position ShOWin in Fig 
ure 9. When a circlet is shedding from the 
spiraled conveyor 3, and the parts are aSSum 
ing a position shown in Figure 9, it is thus seen 
that the rollers 5, 60, 6 and 9 must ro 
tate a slight amount in order that the proper 
tension shall be applied to the looped strand after 
the rollers have advanced the looped Strands a 
sufficient amount it is then necessary for then 
to stop with the propertension on the yarin if 
another circlet has not advanced to the proper 
position on the spiraled shaft to be looped onto 
the end of the strand, otherwise the continued 
rotation would break the strand since a circlet 
will not shed until another circlet has been looped 
thereto. The means for starting and stopping 
these rollers at the proper time will be presentl 
described. 
By referring to Figure 7 it will be seen that the 

hub 8d, of Sprocket 8 has a cavity 96 cut, 
therein. A plunger 191 is slidably mounted in 
the hub portion 92, and has a spiring - 93 dis 
posed on the right-hand end thereof which is 
confined on the plunger by means of the hub por 
tion i92. This spring normally forces the plunger 
9 to the left and causes the left-hand end to 

enter the cavity 95, unless it is otherwise Ob 
structed. In the position shown in Figure 7 the 
gear 83 Will rotate, since it is fixedly Secured to 
hub. 92 which, in turn is secured to shaft 89, 
but the sprocket 8 will not rotate because it is 
loosely mounted on this shaft. When the left 
hand end of plunger 9 is allowed to enter the 
cavity 90 the sprocket 87 and the gear wheel 
90 are connected and will turn together which 
will cause the rollers 57, 67, 69, and 70 to 
rotate. . . . . w . . . . 

It is evident that it is necessary for the plunger 
9 to engage the hub 8a of the sprocket 87 

73; 
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continuously when the circlets are properly posi 
tioned Cn conveyor di but when there is a missing 
circlet the plunger E9 i must disengage hub 8d. 
to stop rotation of the rollers 5, 60, 67, and 

9. Therefore, heans must be provided for en 
gaging and disengaging the plunger 9 at the 
desired time. Hub 82 has a suitable can 89 
fixedly mounted thereon, Which is adapted to be 
contacted by can lever 94. Cam lever 94 has a 
projection 95 integral thereWith, which causes 
the left-hand end of ever 93 (Figure 4) to raise 
or lower as the can 93 rotates with shaft 89. It 
should be further noted that the plunger 9 is 
disposed at a point on the low side of the cam 
E33, and uniess otherwise prevented the projection 
35 Will allow the pointed end 96 of cam lever 

A 93 to fall downwardly, and cause this pointed end 
to engage the shoulder 98 of plunger 9 and 
cause it to in Ove to the right in Figure 7, thereby 
moving the left-hand end of the plunger 9 out 
of the cavity 93. If there are no circlets near 
the lower end of the conveyor 3, With the ma 
Chine threaded and the looped Stands in the 
position Shown in Figures 4 and 8, it is evident 
that if the plunger 3 were allowed to engage 
the hub 8 d of sprocket 8, the rollers 57, 60, 
6; and it would turn and the strand would 

be broken because the Strand cannot shed off the 
end of conveyor 4f until another circlet it is 
looped thereto. Since the left-hand portion 96 
of cam ever 94 is allowed to drop downwardly 
and to engage the shoulder 98 of plunger 9 , to 
cause the plunger to move to the right, it is evi 
dent that the spirocket 8 and its associated parts 
Will not rotate. However, in normal operation 
when the circlets are being fed consecutively to 
the end of conveyol E it is not desired that the 
point, 96 of can lever 34 engage the shoulder 
S8, because a loop is formed at every revolution 
of the drive shaft 39 or spiraled conveyor (i. 
The rollers should rotate continuously in order 

to take up the slack in the Strand and to produce 
the proper tension. 

Therefore, means must be provided for holding 
this point 896 out of engagement with the 
shoulder 98 when the apparatus is operating un 
der normal conditions. 

It is seen that the member 54 has a slot 29) 
therein, which is adapted to be penetrated by 
eeler 25 when there are no circlets being fed over 
the lower end of the conveyor 2. It is evident by 
referring to Figure 5 that when a circlet is being 
carried down the conveyor that a portion of the 
circlet will be disposed between the feeler 2 and 
the slot 238 for a short time and will not allow the 
feeler 2 to move into the slot. 

Feeler 28 has a downwardly projecting arm 22 
which is secured to block 233 by any suitable 
means Such as nuts 24 disposed on each side of 
the block. Block 233 is fixedly Secured to the 
shaft 25, said shaft 235 having one end mounted 
for Oscillation in bracket 29, and the other end 
being induinted for Oscillation in a blacket 26. 
Bracket 23 is secured to the upper portion of 
bed plate 9 by any suitable means such as stud 
boits 285. Cann lever 34 is pivoted as at 28 to 
the upper portion of bracket 266. A suitable 
Spring 99 has its upper end Secured to lever 94 
as at 99a and its lower end secured to bed plate 
i. This spring pulls the free end of lever 94 
downwardly at all times. 

Secured as at 299 to can lever 94 is a bracket 
2 (Figure 12). This bracket has a fork 2 
in the lower end thereof, which is adapted to 
loosely hold the end of arm 22, said arm 22 be 
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ing fixedly mounted on oscillating shaft 205. taut condition on the conveyor, means for feed- - 
It is evident when the feeler 28 (see Figure 5) 
engages a circlet 73 that the shaft 205 will not be 
allowed to oscillate enough to move the lever 212 
downwardly, and allow the bracket 2 to and the 
cam lever 9 to be moved downwardiy. When 
a circlet is not present the feeler 20 i will move 
inwardly and the oscillating shaft 265 will be 
allowed to rotate in a counter clock-wise direction, 
(Figures 5 and 12), thereby, moving the bracket 
2 and the cam lever 94 downwardly. This 
will allow the point 96 to engage the shoulder 9S 
of plunger 9, thus preventing the left-hand por 
tion of the plunger from entering the cavity 99 
(Figure 7), therefore the sprocket 85 and the 
rollers f S7, S8, 67, and it will not turn. 

It is seen in Figure 8 that a circle 4a has been 
conveyed to the end of the conveyor through the 

25 

spiralled groove 4a, and that the preceding 
circlet 14b has already been looped and is dis 
posed in the reverse groove 47 b. In Figure 9 
the end of the conveyor 47 is shown rotated 
slightly from the position shown in Figure 8 
and at this time the circlet 74a which is dis 
posed in the groove Tb has been moved upwardly 
and is now engaging the shed plate 23, said 
plate 23 being secured to the end of the con 
veyor shaft by means of the studbolt 56. This 
plate stops the rotative movement of the loop 
4a and allows the circlet 14b which is disposed 

in the reversed groove 47b to shed and assume a 
position as shown in Figure 10. It will be noted, 

35. 

40 

60 

65 

70 

especially, in Figure 3, that reversed groove 47b 
at its beginning is not reversed but as it ad 
vances becomes a reversed groove. Member C8 
has a projection 498a secured thereto to close the 
reversed portion of groove 47b and to cause 
circlet i4a to enter the unpitched or beginning 
portion of reversed groove, 47b and prevents 
circlet, 74a from entering the rearward pitched 
portion of groove 4b which has circlet 4b. 
therein. It is noted that circlet 74b has the on 
coming circlet 74a fed around it and as the upper 
portion of 74b is fed over the upper end of circlet 
T4a, this makes the loop. 
In the position of the circlet 74b in Figure 9 

the low side of the cam 5 t is contacting the link 
i39, which allows the spring 52 to pull the L 
shaped member 34 to the position shown in 
Figure 9. Since the plunger f9 f is engaging 
(Figure 7) the cavity 90 disposed in the face 
of hub f87a of sprocket 87 the sprocket is ro 
tating, thereby causing the rollers 57, 60, 67 
and 79 to move the looped circlet and cause the 
proper amount of tension to be applied thereto. 
When there is no circlet opposite feeler 29 (Fig 
ure 5), point 96 of cam lever f94 engages the 
shoulder 98 and disengages the sprocket 87 
from gear 99. '...', 

It should be noted that a suitable extension 52a. 
is provided on the end of rod 52 to hold the lower 
end of the circlets in their proper position until 
they are looped and shedded. 
In the drawings and specification there has 

been set forth a preferred embodiment of the 
invention, and although specific terms are em 
ployed, they are used in a generic and descriptive 
Sense only, and not for purposes of limitation, 
the Scope of the invention being set forth in the 
appended claims. 
We claim: 
1. Means for looping circlets together to form 

a strand comprising a spiral conveyor for con 
Veying a plurality of circlets in parallel relation 
to each other, means for holding the circlets in 

5 

ing one end of a circlet through the next circlet 
and over the end of the next circlet and means 
for applying tension to the first circlet to move 
it of the conveyor and to secure it in position on 
the second circlet. - 
2. Means for looping endless pieces of fabric 

together comprising a spiraled conveyor, means 
for feeding the pieces to the conveyor, means for 
applying tension to the pieces while they are on 
the conveyor, means for directing the last piece 
On the conveyor through and over one end of 
the next piece to loop the same together. 

3. Means for tying circlets together comprising 
a rotatable shaft having a spiraled groove 
throughout its length, and having a reversely 
pitched groove at its discharge end, means for 
Supplying circlets to the rotatable shaft, means 
for guiding the last circlet on the shaft to cause 
it to traverse said reversely pitched groove and 
extend through and over one end of the next 
circlet. On the shaft, and means for guarding the 
next circlet. While the first circlet is shed from 
the shaft over the shielded portion of the next 
Circlet. - 

4. A machine for tying circlets together com 
prising a Spiraled conveyor for feeding a plu 
rality of circlets continuously through the ma 
chine parallel to each other, a rod disposed in 
parallel relation to the spiraled conveyor for ; 
applying tension to the circlets, means for di 
recting one end of the last circlet in the ma 
chine through the next circlet, and over one end 
of the next circlet to loop the said circlets to 
gether. - 

5. A machine for tying looper rounds cut from 
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hosiery during the manufacture thereof, .com 
prising a Spiraled conveyor and a spaced parallel 
rod for positioning a plurality of the rounds par 
allel to each other and moving the same laterally, 
means for moving one end of the first looper 
round through the adjacent oncoming looper 
round and over the end of the oncoming looper 
round, and means for applying tension to the first 
looper round to remove it from the positioning 
and moving means and to cause it to be looped 
around and through the other end of the adja 
cent looper round. 

6. A circlet tying machine comprising means 
for arranging the circlets in parallel spaced rela 
tion and feeding them continuously in one direc 
tion and means for reversing the direction of 
travel of one end of the last circlet to pass it, 
through and over one end of the next circlet to 
loop the two circlets together. 

7. A machine for tying circlets together com 
prising means for feeding a plurality of parallel 
circlets through the machine and means for 
reversing the direction of travel of the last 
circlet to cause one end thereof to be fed through 
and Over One end of the next circlet. 

8. A machine for tying circlets together com 
prising a shaft having a spiral groove through 
out its length, means contacting the periphery of 
the shaft intermediate its ends for supporting the 
Same for rotation, said shaft having a reversely 
pitched groove on its discharge end traversing 
the Said Spiral groove, means for feeding circlets 
onto the shaft, means for positioning a circlet 
in each round of the spiral groove, a Spirally 
disposed gear on Said shaft, a driving member 
having a spirally disposed gear thereon meshing 
With the first-named spirally disposed gear for 
imparting rotation to the shaft and allowing the 
oncoming circlets to pass the spirally disposed 
gears in the groove therebetween, means for guid 
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6 
ing the last circlet on the shaft through and 
Over one end of the next circlet, means for ap 
plying tension to the last circlet to remove it 
from the shaft, and means for engaging the cir 
clets on the shaft one at time to control the 
tension applying means. ... 

9. A machine for tying circlets together com 
prising means for feeding a plurality of parallel 
circlets through the machine, means for revers 
ing the direction of travel of one end of the last 
circlet to cause said one end thereof to be fed 
through and over one end of the next oncoming 
circlet, and means for guarding the end of the 
next circlet while the first circlet passes there 
Over. 

10. A machine for tying circlets together com 
prising means for feeding a plurality of parallel 
circlets through the machine, means for revers 
ing the direction of travel of one end of the 
last circlet to cause said one end thereof to be 
fed through and over one end of the next on 
coming circlet, means for intermittently engag 
ing the next circlet and means controlled by 
said engaging means for removing the last circlet 
from the feeding means. 

11. A machine for tying circlets together com 
prising means for feeding a plurality of parallel 
circlets through the machine, means for reverS 
ing the direction of travel of one end of the 
last circlet on the feeding means to cauSe Said 
one end to be fed through and over One end of 
the next circlet, a feeler for engaging the next 
circlet on the feeding means, means for with 
drawing the last circlet from the feeding means 
after it, has been looped Over the next circlet, 
and means controlled by, said feeler for rendering 
inoperative the withdrawing means in the ab 
sence of a next circlet. 

12. A circlet tying machine comprising a shaft 
having a spiral groove throughout its length, a 
plurality of rollers engaging the outer portions 
of the shaft for supporting the same for rotation 
and to permit circlets to pass along the groove 
Out Of contact With the rollers, a spiral gear 
On one round of Said Shaft, a driving wheel hav 
ing a spiral gear thereon engaging the first 
named Spiral gear for driving the shaft and at 
the same time allowing the circlets to follow the 
Spiral groove as the shaft is rotated, means spaced 
from the shaft for applying tension to the circlets 
and preventing their rotation with the shaft to 
thus advance the circlets along the shaft, means 
for causing a circlet to be disposed in each round 
Of the groove on said shaft, a reversely pitched 
grOOWe Cin the discharge end of the Shaft for 
guiding one end of the last circlet on the shaft 
backwardly through the next oncoming circlet 
and OVer the end Of the next oncoming circlet 

2,010,591 
to loop the last and 
together. . . . - - - 

13. A circlet tying machine comprising a con 
Stantly rotating shaft having a spiral groove 

the next oncoming circlets 

throughout its length and having a reversely : 
pitched spiral groove on its discharge end trav 
erSing the first groove, means for supplying cir 
clets to each round of the said first spiral groove, 
a fixed member disposed in spaced relation to 
Said shaft and loosely secured to each end of the 
Shaft to impart tautness to the circlets as they 
are moved along the shaft, means for guiding 
the last circlet on the shaft into said reversely 
pitched spiral groove to cause it to pass through 
the next oncoming circlet and over the end of 
the same, means for removing the last circlet 
from the shaft, and means for shielding the next 
circlet which is entering the reversely pitched 
groove While the last circlet is shedded from the 
shaft. 

14. A circlet tying machine comprising a 
threaded shaft whose threads for at least a por 
tion of the shaft are deeper than the cross-sec 
tional width of the circlets, a plurality of means 
disposed intermediate the ends of the shaft and 
engaging the peripheries of the threads for Sup 
porting the shaft for rotation, means for impart 
ing rotation to the shaft, said shaft also having 
On its discharge end a reversely pitched thread 
traversing the first thread, means for feeding 
circlets onto Said shaft to be moved therealong 
by rotation of the shaft, means for placing a 
circlet in each round of the thread, means for 
guiding one end of the last circlet through the 
next Oncoming circlet and over the end of said 
next circlet to discharge the last circlet from the 
Shaft in looped relation to the next circlet, said 
Operation being repeated at each revolution of 
the shaft. 

5. A nachine for looping circlets together to 
form a Strand comprising a spiraled conveyor 
for disposing a plurality of circlets in parallel 
relation and feeding them continuously through 
the machine, means for reversing the direction 
of travel of the last circlet on the discharge 
end of the conveyor to cause it to pass through 
the next circlet and over one end of the next 
circlet, means for guarding the next circlet while 
the first circlet passes thereover, and means for 
applying teasion to the last lirolet to remove 
it from the feeding means and pull it over the 
next circlet and form a looped knot at the other 
end of Said next circlet, the said next circlet, 
then becoming the last circlet for repeating 
the above described operation on another on 
Coning circlet. 

ROBERT E. HAYNES. 
FRANK KEENER, 
ABEL L. H.L.L. 
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