R. ‘E. HAYNES ET AL 2,010,591

CIRCLET LOOPING MACHINE

Aug. 6, 1935.

6 Sheets-Sheet 1

Filed July 5, 1934

Jruentors

Y]
2
6 3
X T
: /~.
Z 4
T U
sy
e 4671 @4 g6 TH
\ 76
Of) 96 = —
. Z
2h % ﬂ@u} E6g
po 11 9INT WJI.III (o U,, oM«;.G s
2RI
By E=A a bect N S T@Ran
S m\mwx.ﬂ%%///w/w%ﬂwa || c2 8 250 e 66}
ﬁ o ///W/V/M-\\uvﬁhu“n__. . \.\..\n\.h—hxL
" \ <INy =002 R (9
2 N = A N AT A
i 5 L e5 15 Jo VI a9



2,010,591

R. E. HAYNES ET AL

Aug. 6, 1935.

CIRCLET LOOPING MACHINE

Filed July 5,

6 Sheets-Sheet 2

1934

9 _ ) _
o - - AN
8072 :
2 , : o .
/ -l || | /20999

"o A .MMN\

grwmm:
eeTE. HAYNES

§
)
Q
L/
N\
S
ﬁ _
BY Mﬂ/g/ém
Ertornany

3
FRANK KEENER

ABEL L. HiLw




R. E. HAYNES ET AL 2,010,591

CIRCLET LOOPING MACHINE

Aug. 6, 1935.

6 Sheets—Sheet 3

Filed July 5, 1934

———

48
a0
mOT
257 i : _J
O Yol
z Zodl
| por L W
Q\%&J T | 26/

v
iy
>
SEE9 s
Wb :
TK
EkL
Wz,
s O
Vilg .
olS n.vbw
— mm,&
A2
, /s
74 —
) 03
RS




R. E. HAYNES .El' AL 2,010,591

CIRCLET LOOPING MACHINE

Aug. 6, 1935.

6 Sheets-Sheet 4

Filed July 5. 1934

>7H(..(r§§>.

pLET

g

7

7

7 Z

_ ,
/o Ty

\_H_FQ
LB L

Foserr E HAvNes
Frank KEeENER
ABEL L. HiLL

4
&
$

Ouf

\
S
A>

Goy’ \

Soaj] 107




010,591

2,
6 Sheets—Sheet 5

R. E. HAYNES ET AL
Filed July 5, 1934

CIRCLET LOOPING MACHINE

Aug. 6, 1935.

xZJ
Sads
oLy e
S NN TS S S
- 703 o
P \zoz ey
D
N sl | Teu
@ o »3G )
NQN\\\\ Q0
== A
Laf X004
\QN m.m. V> QL
S - S5 2o R NGB0 2 .
YD, (67" 0 L2 "% e s _
W\“ m S NN /@..m\;\ / ¢ ™y — «,,;m
Xy ] 927 e
_ N\ 4 oI
QN ),
s 7, 7]
62 | |
LV E 76t 6oz



Aug. 6, 1935. R. E. HAYNES ET AL | 2,010,591

CIRCLET LOOPING MACHINE
Filed July 5, 1934 A Sheets-Sheet 6

A",'\ 7

)
.\
< N O
z\
N \ SN 1
o
S~ S\
DI N S — N
I LK _

A
8

% M RoserTE Havnes

0 FRANK KEENER
S ABEL L Hii,

By W

- C Etormeny



Patenied Aug. 6, 1935 BRI

UNITED STATES

2,010,591

PATENT OFFICE

2,010,591
CIRCLET LOOPING MACHINE
Robert E. Haynes, Frank Keener, and Abel L,

Hill, Burlingion, N. C., a

assignors o Fabries,

’ Incarpora,ted Burlmgton, N. €., a corporation

of Nerth Carolina

Application July 5, 1934, Serial No. 733,884

15 Claims.

This invention relates to-a looping machine and
1aore especially to a machine adapted ‘to loep
waste material such as circlets, and to place.itin
condition so that it can be used in the manufac-

"% -ture of rugs, carpets and the like.
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“and expensive, in fact, at the

Heretofore, the lcoping of these circlets has
heen dene by hand which is very slow, inefficient
present time lodp-
ing by hand is prchibitive since the labor costs
are so high. It is, therefore, an ohject of this
invention to produce 3 machine which will loop
this waste ;nato?ial»:‘nurn rapidly than tan be
donie by hand thereby making it possible to use
this material which would ctherwise be wasted.

This invention is an improvement on the ma-
chine shown in the ¢ ~pending patent application
of Robert E. Haynes, Serial Number 667,131, Pat~
ent Number 1,972,520 of September 4, 1934, which
shows another mechanism for looping the ¢irclets.

It is ansther object of this invention to pro-
vide a looping machine with an inclined spiraled
conveycr having 9 reverse spiral on the IOWer end
thereof whareby the lowermost circlet is looped
through and over the adjacent cir clet to form a
continuous strand.

It is a further object of this invention to pro=
vide -a looping machine with means agsociated

with'the lower end of the spiraléd grogve which -

will" prevent a circlet from ‘shedding’ until ‘an-
other circiet 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,

making a more workable mauemal in the succeed-

ing cperations.

It is o further cobject of this invention to pro-
vide ‘2 machine for utilizing the looper Tounds
cut from hosiery during the knitting thereof.

As it is well known, that as the toe is knitted onto

the stocking; aporiion of the stocking is cut-away
wrﬁch is usually about three-guarters of ‘an inch

width. This ¢irclet or continuous strand of
kmtbed material rolls up at 1u, s edges to form an
approximately round sirand. ~ This strand is re-
silient and this resiliency is employed ‘to assist
in the:looping operation in the machine herein-
after described. ‘

In-the mantfacturing of hosiery and especially
half-hose, these arve usually made on two ma-
chines. The upper portion-of the stocking which
15 usually a ribbed top is made on a ribbing ma-
chine, and then cul to length-and transferved to
a: plain cireular kmmng machine ‘on which the

emainder of the leg, and the heel, foot and toe
are-knit, a5 well as sm‘ﬁcien?t fabric to ‘enable the

‘or elose the toe.

(CI. 289—1)

looper or eperator to place the loops of the opened
ends on the point of & looping machine to loop
The gtocking before the toe is
knitted thereon is placed on a transfer ring about
thres-quarters of an inch from' the end of the
knitting, and this portion of the stocking is elt-
away and beccmes waste. - It is-an object of this
invention to provide a machine which will rapidly
tie these endiess circlets or hands together ‘to
form a continuous strand to be used in the weav-
ing of rugs, carpets and other materials,
sired, of course, inferior stoekings -could be’cut
into circlets; butb at present this is not necessary,
as the great quantity of looper rounds which are
at present
supply for making continuous” strands of -these
circlets without the necessity of cuttmg mfenor
hosiery into the circlets.

Some of the objects of the 1nvent10n hawmcr
heen stated, other -ebjects will appear as the de-
scription proceeds, - when taken in ‘connection

with the accompanying-drawings; in which—
- Pigure 1 is-a-side elevation of the invention;

Figure 2-is an elevationof the opposite-side. of
the left-hand portion of Figure 1;

Figure 3 is-a sectiohal plan view taken along
the line '?——3 in Figure 2;

Bigure'4 is
the line 4—4 in Figure 3;

Fxgm‘e 5.is g vertical secticnal view taken along

he line 55 in Figure 4}

Flgur e 65 a secticnal view taken along the 11ne
8% in Figure 2; :

Figure 7.isa sectmnal v1eW uaken along the line
71 in Figure 3 showing the clutch airangement,
and also showing the partsin a sl;ghtly dlﬁerent
position from that shown in Figure:3 -

PFigure 8 is a view of -the lower end of  the
spiraled conveyor similar to the central por tlo‘n
of Figure4, bt showing circlets thereon;

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

If de-

discarded as ‘waste form a sufficient.
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Figure 10 is a view showing the right-hand por- .

tion-of Figures 8 and 9 after the parts have been
rotated to shed a ‘¢irclet:

-Figure 11 is a sectional VleW taken along the
line 11—I11 in-Figure 3;

"Figure 12 is a sectional view taken along the
line {2-—12 in Figure 4;

Figure 13 is a sectional plan view taken along ’

the line -13-——13 in Figure 1. e
Referring tore particularly to the drawings,

tie numeral 10 denotes 'a suitable bed plate,

which has integral therewﬂ:h ‘downwardly pro-
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jecting legs f{, and mounted on plate {# are
supports 12 and i3 by any suitable means such
as stud bolts {4 and {5 respectively. - These sup-
poris project upwardly and support the upper
end of a frame {8, in which the conveyor is
mounted. The lower end of frame {6 is sup-
ported by posts {7 and 18, which in turn, are
secured to member 10 at their lower ends by
any suitable means, such as stud bolts 19 and
20 respectively. Frame 16 has projecting at right
angles therefrom members 25, 26 and 27, in
which are fixedly mounted shafts 28, 29 and 38.
Shaft 28 has rollers $2 and &3 rotatably confined
thereon by collars 32¢ and 23¢. Shaft 38 has
similar rollers 34 and 35 rotatably confined there-
on by collars 34c and 35, and shaft 29 has ec-
centric sleeves 88 and 39 adjustably mounted
thereon, on which rollers 35 and 37 are rotatably
confined by means of collars 28« and 37¢. These
rollers 82 to 37 inclusive serve as bearings icr
the spiraled circlet conveyor 47 which will be
presently described.. They also serve in con-
junction with the enlarged portions of conveyor
47 as cutters for protruding strands on the circlets.

It is seen in Figures 1 and 2 that conveyor &7
has a spiraled groove therein, said spiraled groove
being adapted to move a plurality of circlets
downwardly as the conveyor rotates. It is further
noted that the conveyor has enlarged spiraled
portions 45 and 45 which are adapted to be
contacted by the rollers 32 to 37 inclusive, but
since the spiraled 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 circlets which are cut there-
from by-portions 45 and 48§ of the conveyor con-
tacting the steel rollers 32 to 87 inclusive.

The right-hand portion of conveyor 47, as
shown in Figure 1, has secured theretc a mem-
ber 48 having a plurality of pitched grooves 49
therein, and the upper cnd of member 48 is ro-
tatably mounted in bearing 58. Fixedly secured
to bearing 58 is a projection 5¢ upon which the
circlets are placed upon the conveyor. Secured
to the lower end of member §{ is a guide rod
52 which projects downwardly substantizglly par-
allel to member 47, but diverges slightly 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 member 58 which
has integral therewith another member 54 par-
allel to the conveyor 47, and the right-hand
end of this'member, as shown in Figure 4 has an-
other upwardly projecting member 55 which is

- secured to the lower end of conveyor 47 by any

suitable means such as stud bolt 6. This stud
bolt 56 is threadably mounted in a member 57
which is rotatably mounted in a member 58 which
is joined to the lower end of conveyor 47 by any
suitable means such as having a threaded por-
tion B9 threadably embedded in the lower. end
of conveyor 41. The member 58 is confined in
position by means of a set screw €8 and member
87 is adapted to remain stationary while con-
veyor 47 and member 58 rotate. When it is de-
sired to hold member 47 for purposes of as-
sembling or disassembling, that is removing or
installing stud bolt 56, it is noted that member

- 58 has g hole 88c¢ radially disposed therein and

that member 57 has a depression 57a¢ so that as
member 57 is rotated and a suitable pointed in-
strument is inserted into hole 68a it will enter
hole 51 in member 57, so that member 57 can be

-able sprocket chain 64.

2,010,591

locked against rotation while turning bolt 56.
It is alsc to be noted that member 55 has a suit-
able hole therein penetrated by a pin 2{3a pro-
jecting from member 213b, so as to prevent ro-
tation of member 2{3 which will be later de-
scribed.

The circlets are placed over the member 5i
and are pushed downwardly on top of rotating
member £8. As the member 48 rotates the pitched
grooves 49 tend to force the circlets downwardly
onto the conveyor 47. It will be noted that the
rod 52 which is substantially parallel to conveyor
47 and member 48 diverges causing the distance
from the rod %2 to the conveyor 47 {o be greater
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 #7. 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 £8 or conveyor 47, and the lower end of the
Ioop will be disposed arcund the rod 2. This ar-
rangement insures one circlet in each round of
the spiral groove. A suitable block 8§ is secured
to the upper surface of rod 83, and has its upper
end abutting against the lower side of conveyor
47. 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 41,

In corder to assist the conveyor 47 in carrying
the circlets downwardly, a suitakle conveyor is
provided. .If is also to be noted that this con-
veyor is disposed at the point where the rod £2
is diverging at an angle from the conveyor &7.
Were it not for this conveyor there would be a
tendency for the circlets to hang upon the rod
52 at this point, but by means 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 62 pivoted as at 83 to a suit-
Sprocket chain 84 is
mounted on sprockets 86 and 67 which, in turn,
are fixedly mounted upon shafts 85 and 69 re-
spectively. These shafts 68 and 68 are mounted
in suitable bearings in a bracket 78, which bracket
has its lower end mounted cn the bed plate {8
by any suitable means such as bolts 7f. 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 74 substantially at the
top of rod 52 and forces them to the leit toward
the lower end of the conveyor 47. The cther leg
of the member 62 engages a projection 18 which
is integral with the upper side of the bracket 18,
and holds the angle member in the position shown
on the side nearest the chserver in Figure 13.

As the member 2 moves downwardly or to the
left as shown in Figure 13, and around the sprock-
et 66 another projection 76 is engaged by the out-
standing leg of the member 62. This causes the
angle member 62 to assume the pesition as shown
on the far side of Figure 13, and will occupy less
space. It is further seen that when the angle
msmber reaches the sprockst &7 that the right-
hand end of projection 73 is again contacted
and the angle member is caused to assume a po-
sition suitable for contacting the lower side of
the circlets.

Shaft 68 has fixedly secured on the lower end
thereof a suitable gear 88, which engages a worm
8¢, said worm being fixedly secured on shaft 82.

-The left-hand end of shaft 82, as seen in Fig-
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referring to Figure 6 1t will be seen that brush 125

ure 2'is rotatably mounted in a bearing 83, said
bearing 83 projecting upwardly and-being inte-
gral with the lewer side of bracket 18- The right-
Jhand end is also mounted for rotation in a bear-
ing 8% which is secured to bed plate 18- by any
suitable means such as stud bolts 86. - A beveled
gear: 81 is fixedly secured on the lower end ot
shaft 82 -which is adapted to engage anocther
beveled gear 88, which is fixedly secured.on the
main drive shaft 892. Another gear 92 (see Fig-
ures 3 and 7) is fixedly secured:on collar 192 by
any suitable means such .as screw 994 which in
turn s secured to main drive shaft .89, said gear
heing. adapted to mesh with a smaller gear 24
fixedly: mounted upon shaft 92. 2

On.the end of shaft .82 a pulley $2 is fixedly
mounted, which pulley iz driven by a belt 94, which

- is also mounted on a motor: pulley. 95 .of motor
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86, This motor may: be disposed at any conveni-
ent location, but in- the present instance it is
shown as being supported by .a bracket 97 se-
eured to the lower side.of the bed plate {9.

The main drive shaft 83 is rotatably mounted
in bearings {11 and 112 which, in turn, are se-
cured to the tipper surface of bed plate {8 by any
suitable means such as stud bolts 113 and 114
respectively. . Likewise . shaft - 92 - is rotatably
mounted in bearings 145-and {16 which are se~-
cured to bed plate 19 by any suitable means such
as'stud bolts 11T and 1{8 respectively.

Since -the motor. puiley 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 94 (se¢ Figure
3).. This reotation  will . produce a. clock-wise
movement of shaft 83 as seen in Figure 4, which
will cause the upper side of shaft 82 and pinion
87 to rotate toward the observer in Pigures 2 and
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.clocck-wise manner as
viewed in. Trigure 13.

Another beveled gear {61 is fixedly ee"ured to
main drive shaft 89, which is adapted to mesh
with beveled gear 502 said beveled gear 102 bemg
fixedly mounted on shaft 183, This shaft has one
end rotatably mounted in a sumable beaxmg 194
which is secured to the upper portich of bed
plate 18 by any suitable means such as stud bolts
165. A suitable collar 186 is fixed on. shaft 133
immediately to the left of bearing 184 (see Tig-
ure 8) to limit the downward movement of the
shaft and its associated parts. The left-hand end
of shaft 183 is rotatably mounted in.member 21
and disposed immediately to the right-of mem-
ber .27 on this shaft (Figures 2 and 3) isa cylin-

drical member 1068 having spirally disposed gear -

189_cut therein.  These gear teeth are adapted
to mesh-with another spirally disposed gear 1o,
which is integral w:;th»the lower end of conveyor
shaft 47,

In order to.guide the circlets 14 in their proper
path.of iravel as they are conducted down the
apiralled shaft, a suitable guide 12} (Pigure 2)
is secured to the.member 25 by any suitable
means such as stud bolt 122. . Another guide mem-

" ber 123 is secured -to member 25 by any suitable

means such as a screw {24, and this guide mem-
ber serves the same purpose, namely to keep the
circlets in their proper-path of .travel, so.that
they will not hang or interfere w1th the other
parts of the apparatus.

A brush 125 is rotatably mounted in Lhe upper
end. of a support §26, said support {26 being
secured  to. the upper side . of member 49... By

‘is pivoted as at 40 to-roll ‘stand 141,

3

contacts the cirelets -of yarn T4 on one side, and
the guide 123 contacty the yarn on the vther side,
as it 15 conveyed down the spiralled shaft. This
brush-contacts the eirclets and prevents them
from overlapping each other on rod 52. As the
cirelets are conveyed downwardly the brush tends
to press ‘them apart in their proper position, so
that they will be Iooped at the iower end- of the
conveyor in & proper manner.

Another guide 127 is pivoted -as at 128 to the
upper portion of bracket 129, sald bracket 129
being secured to member’ 19: by any suitable
means, such as stud bolts 130. A bracket (31 (see
Figure 5) is secured to bed plate 10 by any suit-
able means such as stud bolts 132, the uipper end

-of this bracket having rotatably mounted therein

a-stud 133, in which is fixedly mounted an ‘L-
shaped member 134. The 1.-shaped member 134

projects downwardly and to the left in Figure 5.

Member 134 serves as a guide for the circlets and
also assumes the positions as shown in: Figures
8, 9. :and 10 when the circlets are beihg looped.
Member 134 while in the position shown in Fig-
ure ‘8 prevents shedding of ¢irciet 14b and also
causes 14b to follow reversed groove 41b. . When
it assumes the position shown in Fxgure 9 it
allows ‘shedding of circlet 14b.

Pixedly secured on stud 133 is alsoan arm 135,
which projects downwardly (Figures 2 and 5),
and-has pivotally secured asat 135 an upwardly
projecting link- 137 said link 131 being pivoted
as at 138 to ‘another. link 439. This link 139
which is
mounted on bed plate 9. It “will be noted by
referring to:Figure 1 that'link 489 is adapted to
be contacted by a cam 151 mounted on shaft 150.

This link-is held in contact ‘with the ¢am at all-

timies by means of & suitable spring 152, which
has its 1ower ‘enid connected to link 139 and its
upper end ¢onnected to arm 153, said ‘arm being
integral with the upper end of support 18. This
cam- (51 and the associated parts are adapted to
co=operate with the action 'of the L-shaped mem-
ber 134 and its function in connection wn;h this
apparatus will be later described. .

Another. support 156 is secured to the upper
portion of member 18 and is similar to support
14{. In the upper end of support 156 is adapted
to be rotatably mounted, the other end of shaft
150, and fixedly 'secmed on -this shaft and dis-

‘posed between the supports 144 and 156 is a suit-

able roller 157 having a covering 158 ‘thereon.
Another shaft 159 is rotatably mounted in the
upper end of supports 44 and 156 and fizedly
mounted on this shaft 159 is another roller 160
which has a. covering. 61 secured thereon.
Hingedly secured as at 162 to the upper end of
support ‘156 is-a bracket 163, said bracket 168 be-
ing adapted to have rotatably mounted therein
shafts 164 and 165. The other end 0f shaft 164
is rotatably mounted in bearing 166, and upon
this shaft - is mounted a roller 16T having a cover

168 thereon. This roller 161 is -disposed directly

above the roller 1571 anhd is adapted to draw out

the looped circlets and supply the hecessary ten-

sion at the proper time.

Likewise, the other end of shaft 165 is rotatably
mounted in bearing 166, and mounted on  this
shaft intermediate the bearings 163 and 166 is
a- corrugated roller 118. Roller 170 is disposed
directly above roller ‘168 and also serves as &

tension ' means for the looped circlets of yarn. ' It

is 'seen that shaft 164 has ‘a sprocket 174 fixedly

mounted. thereon (Figure 2). which is adapted
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to mesh with ‘another sprocket {712, said sprocket
{12 being fixedly  mounted on shaft 55, A
smaller sprocket 173-is also fixedly mounted on
shaft §88 and upon this sprocket is mounted a
suitable chain belt 174 which extends to the right,
and is also mounted upon sprocket {75, said
sprocket 1715 being fixedly secured on-shaft £58.
A suitable idler sprocket 176 is secured on stud
{71, said stud: {77 being secured to support 156,
and this idler is adapted to take up the slack in
thie chain belt $74. A pinion {78 is fixedly secured
on shaft 159 which is adapted to mesh with pinion

_ 1806 fixedly mounted on shaft [65.
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The cther end of shaft 159 (Figure 1) has a
sprocket- 188 thereon, upon which is mounted a
chain belt {88. This chain {88 is-mounted at the
lower end upcn sprocket {87, said sprocket 187
being loosely mounted on main drive shaft 89.
When the main drive shaft 88 rotates in a counter
clock-wise manner- as shown in Figure 1, it is
evident that the shaft {39 and its associated parts
will also rotate in the same direction since this
shaft (58 has the gear 1798 on the other end there~
of meshing with gear (88, the shaft (85, the
shaft 165 to rotate in a counter clock-wise direc-
tion in Pigure 2. The rotation. of the shait (82
will also be transmitted to shaft (59 through the
medium of chain belt i74, and sprocket (73;
therefore, pinion (72 will cause the pinion {7f,
and -the shaft 164 to rotate.

When the high side of cam {5 engages the link
{36 (see Figure 1) the: parts 139, {38 and (34
assume the positions shown in Figures 1, 5, and §,
whereas, when the low side of the cam {5{ en-
gages the link 139 the spring 152 will pull the link
129 and its associated parts upwardly to cause
member 34 to assume the position-shown in Fig-
ure 9. When a circlet is shedding from the
spiraled conveyor 4%, and- the parts are assum-
ing a position shown in Figure 9, it is thus seen
that .the rollers 157, 165, 167 and {79 must ro-
tate a slight amount in order that the proper
tension shall be appliéd to the looped strand after
the ‘rollers have advanced:the looped strands a
sufficient amount it is then necessary for them
to stop with the proper-tension on the yarn 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 seeh that the
hub 187¢ of. sprocket 187 has a cavity {88 cuc

therein. A plunger 181 is slidably mounted in ‘

the hub portion 182, and has & spring - 192 dis-
posed on the right-hand end thereof which is
confined on the plunger by means of the hub por-
tion §92.. This spring normally forces the plunger
19f to-the left and causes the left-hand end to
enter the cavity {88, unless it-is otherwise ob-
structed. In the position shown in Figure 7 the
gear 88 will rotate, since it is fixedly secured to
hub {82 which, in turn is secured to shaft 88,
but the sprocket 187 will not rotate because it is
loosely mounted on this shaft. When the left-
hand.end of plunger{9f -is allowed to enter the
cavity 190 the sprocket {187 and the gear wheel
83 are connected and wil} turn together which
will . cause the rollers 57, {67, 182, and {70 to
rotate. = - . o -
It is evident that it is necessary for the plunger
191 to engage the hub 18Ta of the sprocket {87

2,010,591

continuously when the circlets are properly posi-
tioned cn conveyor 47 but when there is a missing
circlet the plunger {${ must disengage hub i87a
to stop rotation of the rollers #57, 166, 167, and
{78. Therefore, means must be provided for en-
gaging and disengaging the plunger (9f at the
desired. time. Hub {82 has a suitable cam 188
fixedly mounted thereon, which is adapted to be
contacted by cam lever i84. Cam lever i34 has a
preojection §95 integral therewith, which causes
the left-hand end of lever 184 (Figure 4) to raise
or lower as the cam {83 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
{43, and uniless otherwise prevented the projection
i8% will allow the pointed end {96 of cam lever
184 to fall downwardly, and cause this pointed end
to engage the shoulder {88 of plunger (2{ and
cause it to. move to the right in Pigure 7, thereby
moving the left-hand end of the piunger 194 out
of the cavity i88. If there are no circlets near
the lower end of the conveyor 4%, with the ma-
chine threaded and the looped strands in the
position shown in Figures 4 and 8, it is evident
that if the plunger 13! were allowed to engage
the hub $87a of sprocket {87 the rollers (5%, 160,
{67 and 178 would turn and the strand would
be broken because the strand cannot shed off the
end of conveyor 47 until another circlet 4 is
looped thereto. Since the left-hand portion 196
of cam lever §94 is allowed to drop downwardly
and to engage the shoulder 198 of plunger (81, to
cause the plunger to move to the right, it is evi-
dent that the sprocket {87 and its associated parts
will not rotate. However, in normal operation
when the circleis are being fed consecutively to
the end of conveyor 47 it is not desired that the
point £88 of cam lever %4 engage the shoulder
{88, because a loop is formed at every revolution
of the drive shaft 89 or spiraled conveyor 41.

The rollers shouid rctate centinuously 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 {56 out of engagement with the
shoulder 198 when the apparatus is operating un-
der normal conditions.

It is seen that the member 54 has a slot 259
therein, which is adapted tc be penetrated by

zeler 201 when there are no circlets being fed over
the lower end of the conveyor 471, It is evident by

referring to Figurs 5 that when a circlet is being

carried down the conveyor that a portion of the
circlet will be disposed between the feeler 281 and
the slot 208 for a short time and will not allow the
feeler 281 to move into the slot.

Feeler 281 has a dowawardly projecting arm 202
which is secured to bleck 283 by any suitable
means such ag nuts 284 disposed on each side of
the block. Block 283 is fizedly secured to the
shaft 295, said shaft 265 having one end mounted
for oscillation in bracket 128, and the other end
heing mounted for oscillation in a bracket 236.
Bracket 208 is secured to the upper portion of
bed plate 18 by any suitable means such as stud
bolts 287, Cam lever i34 is pivoted as at 208 to
the .upper portion of bracket 286. A suitable
spring 489 has its upper end secured to lever £94
as at £9%¢ and its lower end secured to bed plate
{8. This spring pulls the free end of lever 194
downwardly at all times.

Secured as at 208 to cam lever (94 is a bracket
219 (Figure 12). 'This bracket has a fork 211
in the lower end thereof, which is adapted to
loosely hold the end of arm 2142, said arm 212 be-
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ing fixedly '‘mounted ‘on: os¢illating shaft 205.
It is evident when the feeler 28f (see Figure 5)
engages a circlet 14 that the shaft 285 will not be
allowed to oscillate enough-to'move the lever 212
downwardly, and-allow the bracket 218 ‘and the
cam lever 194 to be moved ‘downwardly. When
8- circlet.is not present the feeler 261 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
211 and the cam lever 194 downwardly. This
will allow the point 198 to engage the shoulder 68
of plunger 18, thus preventing the left-hand por-

tion of the plunger from entering the cavity 198 -

(Figure 7), therefore the”sprocket 8% ‘and the
rollers §57, {88, {67, and 179 will not turn.
It is seen in Figure 8 that a circle Tda has heen

- conveyed to the end of the conveyor through the
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-Figure - 9.

spiraled groove 4%¢, and that the preceding
circlet T4b has already been looped and is dis-
posed in"the reverse groove 41b. In Figure 9
the ‘end of the conveyor 41 is shown rotated
slightly from the position shown in Figure 8
and at this time the circlet T4¢- which is dis-
posed in the groove 41b has been moved upwardly
and-is now. engaging the shed plate 213, said
blate 213 being secured to the end:of the con-
veyor shaft by means of the stud bolt-56. This
plate stops the rotative movement of the-loop
Tdq and allows the circlet 74b which is disposed
in the reversed-groove 470 to shed and assume a
Dbosition as shown in Figure 10. - It 'will be noted,
especially in’ Figure 3, that revérsed-groove ATb
at.its beginning ‘is. not. reversed but as it ad-
vances becomes g reversed groove. Member 188
has a projection 188a secured thereto to close the
reversed portion ‘of groove 471b7and to. cause
circlet T4a to enter the unpitched ‘or beginning
portion of reversed groove 41b and prevents
circlet T4e from entering the rearward pitched
portion of groove A4Tb which has ecirclet T14b
therein. ‘It is noted that circlet 746 has the on-
coming circlet T8¢ fed around it and as the upper
portion of 185 is fed over the upper -end of circlet
T4q, this makes the loop. :

In the position of the circlet 74b in Figure 9
the low side of the cam 151 is contacting the link
139, which allows the spring 152 to-pull the L-
shaped member 124 to the position shown in
Since the plunger 191 is engaging
(Figure 7) the cavity 190 disposed in the- face
of hub 1874 of sprocket 187 the sprocket is ro-
tating, thereby causing the rollers 157, "!‘69, 167
and {18 to move the looped circlet and cause the
proper amount of tension to be applied thereto.
‘When there is no circlet opposite feeler 291 (Pig-
ure 5), point 186 of cam lever 194 engages the
shoulder 198 and disengages the sprocket 187
from gear 90. : :

It should be noted that a suitable extension 52

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
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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 eirclets 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

taut condition on-the conveyor; means for feed-

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 cirelet to move ‘

it off 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 Icop the same together,

3. Means for tying circlets together comprising
a’ rotatable - shaft having a spiraled groove
throughout its length, and having 3 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 ‘fo .traverse said reversely pitched groove and
extend ‘through and over one end of the next
cirelet.cn 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 s

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. g ;

5. A machins for tying looper rounds‘cuf ffom
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hosiery during the manufacture thereof, .com-~ .

brising a spiraled conveyor and a spaced parallel

'rod: for positioning a plurality of the Tounds par-

allel to each other and moving the same laterally,
means for moving one end of the first looper
round through the adjacent. oncomning  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 Dpositioning
and moving means and to cause it to be looped
around and through the other end of the adja~
cent lgoper round, ) .

8. 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
locp 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 g 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 therson 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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ing the last mrclet 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 t1me to control the
tension applying means.

. 9. A machine for tying cnclets 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 togethe; 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 far 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 citclet from the feeding means

5. 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
plurslity of rollers engaging the ocuter 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 greove as the shaft is rotated, means spaced
from the shait 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

* groove cn 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 'Qnd of the‘nextboncoming circlet

2,010,591

to loop the last and the next oncommg cuclets
together.

13. A circlet tylng machme compnsmg a con-
stantly rotating shaft having a spiral groove

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
dispesed 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 o the shaft, said shaft alsc 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.

15. A machine 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 tension to the last lirclet 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 ecirclet for repeating
the above described operation on another on-
coming circlet.
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