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PATENT OFFICE

HARRY McADAMS, OF PHILADELPHIA, PENNSYLVANIA

EKNITTED FABRIC AND MACHINE FOR KNITTINGLTHE SAME

Applicétion filed December 18, 1926. Sérial No. 155,661,

This invention relates to improvements 1n
Lknitting machines. . ,
The primary object of this invention 1s
the provision of a circular knitting machine,
5 embodying improved means to knit thereon
a fabric with terry threads held therein in
the wales of the base yarn, 1n such manner
that the terry threads provide loops out-
standing at both sides of the fabric, in a slack
10 free relation, in a preferably thickly matted
relation, so that the base yarn wales are sub-
stantially hidden, and produce a fabric
~ simulating, in appearance only the well
known Turkish towel, which 1s a conven-
15 tionally woven product, in contra-distine-
tion to knitting.
- A further object of this 1nvention 1s the
provision of means and an improved method
for producing slack looped pile towelling;
20 twash rags: bath mats; bath robes; and other
fabrics, by means of knitting. '
A further object of this invention is the

provision of an improved method or process

for the knitting of fabric, by manipulating
25 maln knitting yarn in such relation as to pro-
vide a base fabric, and in cooperation with
which is employed terry yarns drawn through
“and interknitted with the wales of the base
fabric to provide slack outstanding loops
30 in a closely matted relation at both sides of
~ the tabric. | .
- A further object of this invention is the
provision of a method and apparatus for
~ knitting looped terry fabric, such as de-
35 scribed in my co-pending application Serial
Number 146,680, filed November 6, 1926, and
including departure from such application
in the efficient manipulation of a plurality of
terry threads to knit the same in a novel re-
40 lation in a base knitted fabric. -
A further object of this invention is the
provision of knitting dpparatus including
three cooperating sets of needles, one of
which is adapted to knit a base fabric, an-
45 other which i1s adapted to control a terry
yarn for the formation of 'slack loops at one
side of the base fabric, and the other set of
- needles being adapted to control another
terry yarn for the formation of slack loops
50 at the opposite side of the base fabric.

Other objécts and advantages of this in-

vention will be apparent during the course
of the following detailed description.
In the accompanying drawings, forming
a part of this specification, and wherein sim-
1lar reference characters designate corre-
sponding parts throughout the several views,

- Figure 1 is a side elevation, partly in sec-
tion, of the upper part of the improved knit-

ting machine, showing the needles of the
same 1n position for the feeding of different
varns into the cylinder and dial needles.
Figure 2 is a vertical sectional view taken
through the improved knitting machine, sub-
stantially on the line 2—2 of Figure 5 of the
drawings. _ _ - |
Figure 3 1s a plan view of the dial cap of
the 1mproved machine, showing the carriers
thereon for the guitding of the main and ter-
rv yarns, as well as showing beard pressers,

and guides thereon for holding latch needles

open.

the dial and cylinder needles, showing three

cooperative sets of needles, one set of which is

shown in the upper row of needles; the same
being dial needles; and the other two sets
of which are shown in the lower row of nee-

dles, as being cylinder neecles, and showing

the same intheir cooperative cam operated re-
lation for the handling of knitting and terry
yarns. | |
Figure 5 i1s a plan view, showing the cam
operation upon the dial needles, with the dial
cap and cam removed to expose the relative
location and relation of the dial needles, in
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Figure 4 1s-a developed plane view of both
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so far as the dial cam operates upon the same

with respect to the needles of the cylinder, .

and the feed of the threads. - -
Figure 6 is a fragmentary sectional view
taken through aportion of the cylinder, show-
ing the grooved arrangement thereof for the
reception in each groove of the cylinder of
two needles, one of the needles being a latch
needle to cooperate in the knitting of the base
fabric, and the other needle being a beard
needle for cooperatively controlling the ter-
ry thread to be looped at one side of the fabric.
Figures 7 to 11 inclusive are enlarged frag-
mentary views, somewhat diagrammatic and
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exaggerated, but showing progressively va-

rious steps in the knitting of terry looped
fabric.

Figure 12 1s a distorted diagrammatic
representation of an enlarged fabric knitted
upon the improved knitting machine, and
after the improved method herein deseribed,
this view being merely intended to show the
relative interknitting of the main and terry
threads, and not being a simulation of the
resultant product, since in the resultant fab-
ric the terry loops preferably completely hide
the base knit portion of the fabric. _

Figure 13 1s an enlarged sectional view

taken transversely through a portion of the

fabrie, showing somewhat the relation in
which the fabric would appear in cross sec-
tion.

In the drawings, wherein for the purpose
of 1llustration is shown only a preferred em-
bodiment of this invention, the letter A mayv
generally designate the improved knitting
machine, which may be of various types suit-
able for knitting a fabric of the type herein
described, but which includes novel operat-
ing mechanism as hereinafter described.

In the preferred construction the machine
A preferably comprises a head ring or sup-
porting frame 10, which rotatably supports
theremn the gear ring 11 centered on the por-
tion 12 of the head ring or frame 10. The hol-
low cylinder 14 is rotatably supported in a
suttable seat provided in the portion 12, and
1s of course concentric with the gear ring 11.

Diametrically opposed supporting posts 15

and 16 are vertically carried by the gear ring
11, for rotation therewith, and a yoke 17 1s
carried at the top of these posts, in a detach-
able relation, as is usual. The bobbin sup-
porting construction and guide for the
threads or yarns is suitably supported above
the yvoke, in a conventional relation, such as
set forth in my copending application above
referred to, and more specifically detailed in
Patent 1,012,966 granted December 26, 1911,
or in other approved manner, and includes a

rotatable bobbimn supporting piece 20, beneath

which 15 a stationary ring 21, thru which cen-
trally extends the stationary post 22, to which
the dial 25 is keved, as illustrated at 24 in
Figure 2 of the drawings.

A dial cap 25 is rotatably supported upon
the post 22, and is rotated with the gear ring
11 and with the posts 15 and 16, by means of
an attaching bracket or arm 26 illustrated
1n Fioure 1 of the drawings. Tt is of course
understood that the dial cap 25 has attached
thereto, preferably at 28, see I'igure 2 of the
drawings, a dise like cam 29, wherein a cam
agroove 30 1s provided, which receives the butts
31* on the preferably spring beard type of

dial needle 31, illustrated to best advantage

in Figure 2 of the drawings, in order to pro-
ject and retract the dial needles after the
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manner 1llustrated in Figures 4 and 5 of the
drawings.

The dial 23 has a plurality of radially dis-
posed grooves 33 therein, of any approved
number, consistent with the size and charac-
ter of the machine and fabric to be knitted,
and these grooves 33 open at the periphery of

‘the dial, and slidably receive therein indi-

vidual reciprocating spring beard needles 81,
as 1s well 1llustrated in various figures of the
drawings. _

A multiple section cam casing 35 may be
bolted or otherwise keyed at 36 upon the
gear ring 11, so as to surround the needle
cylinder 14, and the same receives some of the
cams thereon, to be subsequently described,
tor manipulating various needles of the two
sets of cylinder needles to be subsequently
described.

As 1s illustrated in Figure 1 of the draw-
Ings, means 1s provided to rotate the gear
ring 11, including a driven shaft 38, having
a gear 39 thereon which meshes with the
downwardly facing gear teeth 40 on the low-
er surface of the ring gear 11, as is conven-
tional, and 1t can readily be understood that
upon rotation of the ring 11 the posts 15 and
16 will be rotated therewith, and thru the
bracket arm 26 the dial cap 25 will be rotated,
and hikewise the connected cam 29, for caus-
ing reciprocation of the dial needles 33,
which are located in individual grooves in the
stationary dial 23.

The cylinder 14 includes a somewhat novel
construction. It 1s of preferably hollow cy-
lindrical formation, and as is best illustrated
in Figure 6 of the drawings, and likewise il-
lustrated to advantage in Figures 7 to 11 of
the drawings, the said cylinder body is pro-
vided with external vertically disposed
agrooves 45 therealong, each of which recipro-
cably receive a spring beard needle 46 and
a latch needle 47. The needles 46 form one
sertes or set of spring beard needles adapted
to control a terry yarn or thread in a cooper-

ative relation with the latech needles 47 which

form a second set or series of needles adapted
to control knitting yvarn and to knit the base
fabric from which the terry loops project.
The needles 46 and 47 are operated upon by
means of cams carried by the sections of the
cam carrier 35 and by the upstanding annu-
lar flange 49 concentrically surrounding the
cylinder 14. The set of needles 46 and 47 are
respectively provided with long and short
butts 50 and 51, adjacent the lower ends there-
of, which are engaged and operated upon by
the cams, as will be subsequently mentioned.
A most important difference between the nee-
clles 46 and 47 lies in the fact that from the
butts of the needles, to the hook heads there-
of which engage the threads, the said needles
of the two sets are of unequal lengths, with
the needles 46 shorter than the needles 47:
the difference in length being about -3 of an
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inch, although this dlﬁerence may Vary since
it determines to a considerable extent the
length of the terry 1oops at one side of the
fabl 1C.

Referring now to the control of the knit
and terry threads or yarns, and-the reception
thereof in the fabric, the operation is more
particularly desmnated in Figures 4 and 7

to 12 of the dre awmﬂ's and the direction of

rotation of the cams 1s as designated by the
arrows adjacent the various ﬁgures of the
drawings; it 1s of course understood that
the camn q linder and needle dial do not ro-
tate, but that their respective needles recip-
rocate. The needles 46 and 47 are of course
disposed in alternating relation about the

cylinder, and a single dial needle is provided

- for each pair of needles 46 and 473 it being
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understood that the dial needles pm]eet in
a reciprocating relation through the _Spaces
between the pairs of needles 46 and 47, as is
illustrated in Figure 5 of the drawmﬂ'e and
elsewhere.

In the formation of the fa,brlc, a typical
series consists of a first terry thread or yarn
60: a first knit thres- or yarn 61, a second

terry thread or yarn 62; and a second knit-

ting yarn or thread 63. Tt is of course under-
etood ‘and intended, that any number of such
series may be prowded on the machine A, and
that the number of needles shown on said M as-

chine may be vftetly inecreased, since the 1llus-

tration of the invention reqmres for clear-
ness, that only the series illustrated need be
shown, to designate the principle, and the
a11fmfre1ne11t illustrated may be multlplled
any numbel of times desired, Wlthout depart-
ing from the spirit of the invention as
claimed.

Referring now to operation of the needles
of the ('yhnder and dial, by the respective
cams thereot, for contr 011111 o the yvarn threads

~above mentioned, it is to be noted from Fig-

45

ures 2 and 4 that the gear ring flange 49 has
attached théreto cams 66, 67, hS 69 and 70,
1n a circular relation ; the ( AMS bemﬂ* attached

by means of set screws T1, as illustrated in

Figure 2 of the drawings. The cains. 72,73,74

~and 75 are supported upon the cam casing 35,

o0

55

G0

by means of detachable serews or elements 97

' as 18 conventmna]

As the gear ring 11 and the cam casing 35

mte.te all of the cvhnder needles 46 and 47

ride upon the inclined cam edge 76 of the
cam 66; this cam 66 being sufﬁmenth thick
that the edge 76 will engage both long and

short butts 50 and 51 as 1s well 1llustmted 1t

Figure 4 of the drawmgs. The cam 66 on
the inside face thereof is provided with a
preferably horizontal short butt receiving

aroove 77, of a depth sufficient to permit the

| short butts 51 of the knit thread receiving

65

latch needles 47 to enter, whereas the eleve-
tion of the spring beard needles 46 is con-

tinued masmuch aS the longer butts 50 there-

18 fed through an opening

of continue their ride upon the inclined edn'e
76 to the peak of the cam 66. The reason for

projecting the spring beard needles 46 above

the latch kmttmg needles 47, at the cam 66,

18 in order to project the beards of the needles
46 above the hooks of the latch needles 47,

to take the first terry yarn or thread 60 as 1s
illustrated in Figure 4 of the drawings, which
79 in the carrier 80,
benecath the Eeards of the needles 46 and above
the latch needles 47 of the cylinder. Another

3
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reason for elevatmﬂ' the latch needles 47 on

the cam 66, is in order to open the latches
and permit ‘the latches thereof to ride above
portions of the terry yarn 62 and knit yarn 63
which have been previously received on said

knitting needles 47, as will subsequently .ap--
‘pear, and by elevatmg the needles 47 on the

cam 66 the latches thereof may be made to ride
above the yarns held on the needles 47 at this
location, in order to prepare for a cast off of
said yarns at a subsequent knitting location.
During the elevation of the needles 47 to the
groove 77 of cam 66, the Jlatches, of course,
open due to the shduw of the yarns over the

latches as the needles elet ate, and the carrier

50 at the lower edge thereof acts as a cam to

retain the latches of the needles 47 open until

the first knitting yarn or thread 61 has been
fed thereinto.

80

85
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After the needles 46 have been elevated by

the cam 66 to the desired extent, the first terry

thread or yarn 60 is fed beneath the beards
thereef as 1llustrated in Figure 4, and imme-
diately ‘thereafter the 10110' butts 50 of the
needles 46 are pushed downwardly by coming

into engagement therewith of the dewnward-.

ly inclined cam adge 82 of the cam 72, as 1llus-
ty ated in Figure 4 Immediately prior to the
lowering of the spring beard needles 46 to

160

105

their lowest points on the cam 72, it is to be

noted that the latch needles 47 are also low-
‘ered by the pushing downwardly of the short

butts 51 thereof in a downwal dly inclined
cam groove 83, of cam 66, as 1s illustrated in

dotted lines 1n I‘mure 4 of the drawings, and

the purpose of lowermw the latch needlee at
this location is in order to slip the loops 86

110

and 87 of the second terry and knit yarns un-

der the latches, and the butts 51 then ride
along the horizonal groove 89, in- the cam 66,
and the latch needles have then been
lowered to a
proximately designated in Figures 4 and 7
of the drawings. In this location it is to be
noted that under the latch of each of the lateh
needles 47 1s engaged yarn looped portions 86
and 87 of the terrjT and knit threads 62 and 63
respectively, and the beard needles 46 are low-
ering with the first terry thread 60 under the
beards thereof. The enlarged view Figure
7 is taken at the location where the cams 66

'and 72 operate on the long and short butt

needles 46 and 47, approxima tely at the desig:
nation B in I‘10'ure 4 of the drewuws

point on the cylinder ap-

115
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From the location B the cam 72 continues
to lower the long butt spring beard needles
46 until the butts 50 and 51 of the long and

short butt needles 46 and 47 are on a horl- |

zontal line, and the butts thus ride along
the lower cam edge 90 of the cam 72, and it is
to be noted that the spring beard needles 46
at this location have drawn the terry yarn
60 into the grooves 45 of the cylinder 14,
with the intermediate portions of the terry
yarn 60 between the grooves overhanging the
top of the cylinder, as well illustrated in
Ficure 8 of the drawmﬂs which designates 1n
an enlarﬂed fratrmentarv and somewhat dia-
grammatm manner the upper end relation of
the needles 46 and 47, at approximately the
location C, designated in Figure 4 of the
drawings. 'At this point it 1s to be noted that
the spring beard needles 46 have drawn the
thread 60 down beneath the hooks of the
spring latch needles 47, although not below
the latches of said latch needles 47, and at
the location C the first knit thread 61 is
fed through an opening 100 in the carrier 80
beneath the hooks of the elevated latch nee-
dles 47. Thus, at the location C it 1s to be
noted that beneath the latch of each of the
needles 47 the loops 86 and 87 above described
are retained on the needles, and above the
latches of each of the needles 47 and beneath
the hooks of said needles the threads 60 and
61 are received, and the terry thread 60 1s
drawn downwardly into the frroove 45 by the
lowering of the spring beard needles 46 aS
1s well illustrated n K1 1gule 8 of the draw-
INgS

limrnedl‘1tely succeedmrr the location C, the
cam 73 advances and the downwardly n-
clined cam edge 102 thereof rides against
both the long and short butts 50 and 51 to
project said needles 46 and 47 downwardly
to a knitting point 103, and at which location
the latch knitting needles 47 have been pro-
jected low enough to cast off the loop por-
tions 86 and 87 previously beneath the latches
thereof, and since the threads 60 and 61 are
enﬂaged beneath the hooks of the latch nee-
dles 47, the cast off of the loop portions 86
and 87 receive the terry and knit threads 60
and 61 through the cast off loops, in order to
thus form a wale of the loop 87 and the loop
86 follows around the wale and intermediate
the wales provides terry loops 140, at the
inside of the fabric; said loops 140 being
formed as subsequently described, by the dial
needles. At this knitting point 103 designat-
ed by letter D in Figure 4 of the drawmfrs,
and 1llustrated in enlarged relation in Fig-

ure 9 of the drawings, the latch needles 47

have been lowered suﬁciently to cause the
knitting operation to take place, as can be
readlly understood, and well 1llustrated in

‘the drawmﬂs and 1t 1s to be noted to what

extent the beard needles 46 have been low-
ered, to pull the first terry thread or yarn

1,777,699

60 downwardly into the grooves 45 of the
cylinder 14, to provide relatively long terry
100 s 107 which will subsequently form the

loops at the opposite side of the fabric from
the loops 140, say the outside of the fabric.
The extent to which the beard needles 46 are

retracted downwardly into the grooves 45 of
the cylinder 14 determines the length of the

loops 107 as 1s readily apparent from Figure
9 of the dmwmgs

Succeeding the knitting location 103 the
cam 68 advances and the lcmg and short butts

70

50 and 51 both ride upwardly on the lower -

portion of the upwardly inclined edge 110
of the cam 68 1n order to project both the
beard and knitting needles 46 and 47 upward-
ly. The beard needles 46 are elevated at the
cam 68 in order that the terry loops 107 may
be slipped from beneath the beards thereot
in order to cast the same off during the next
lowering of the needles 46; and the reason
for elethmcr the latch needles 47 at the cam
68 1s 1n order to open the latches thereof and
receive beneath the hooks thereof the second
terry yarn or thread 62, which 1s fed in co-
operation on dial needles 31 and the cylinder
latch needles 47.

After the latch needles 47 have been ele-
vated to open the latches thereof the butts 51
of the latch needles 47 ride alone a horizon-

tal cam groove portion 115 of the cam 68,
but the long butts 50 of the needles 46 will

continue to ride along the cam edge 110 to -

the peak of the cam 68 due to the fact that at
the groove 115 the cam 68 1s not cut all the

wWay throufrh as 1s quite readily apparent, and
will be understood by anvone skilled 1n ' this
art. Thus, the beard needles 46 are elevated

unti! the beards thereof are elevated above
the top of the hooks of the latch needles 47,

'Whlch condition occurs at the peak of the can

68. The extent to which the lateh needles 47
are elevated by the cam 68 1s limted, so that
preferably the lower ends of the latches of
sald latch needles 47 here are received with-
in the grooves 45, although the latches are
held open by means of a rrmde rail 118, car-
ried by the dial cap 25, and the latches of
sald latch needles 47 remain open for a con-

siderable travel of the cam arrangement to a -

point which will be subsequently “mentioned,
and during their open position the needles 47
receive thereon the second ter ry yarn 62 and
second knit yarn 63 as will be subsequently
mentioned.

During the time that the needles 46 and 47
have been projected upwardly by the riding
of the cam 68 against the butts thereof, the
dial needles 31 have been projected from their
respective grooves in the dial 23, in an inter-
meshing relation through the spaces between
each pair of needles 46 and 47. The butts
312 of the needles 31 ride along the groove 30
of the dial, and are prO]ected OIItW‘lI‘t’H}T by
riding alonﬂ' a portion 30* of the groove 30,

30
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‘and the beards of the needles 31 are projected

sufficiently beyond the circular line of needles
oi the cylinder so that the second terry yarn
or thread 62 may be fed from a thread car-
rier 119 over the needles 31 beneath the beards
and 1mmediately thereafter the
needles 81 are retracted by the riding of the

butts thereof along a groove portion 30>, The

needles 31, however are not retracted until
at a location where the same have received the
second terry yarn 62 beneath the beards there-

of and after the needles 47 have been fully
clevated by the cam 68, so that upon retrac-
tion of the needles 31, the second terry yarn

62 will be looped beneath the hooks of and

above the latches of the now open latch
needles 47.

Upon continued rotation of the cam means,
onlv the long butts 50 are caught on the

'dcrwnwardly mclmed edge 120 of the cam 74,

to project the spring beard needles 46 down-

‘wardly, to cast off the terry loops 107 pre-

viously received thereon, as at the position E
designated in an enla,rfred relation in Figure

10, and during the rldm of the long butts
of the needles 46 along the cam edﬂre 120,

the beard presser 122 operates upon the beards

of the now lowering beard needles 46, to close
the beards thereof and enable the beards to
slip past the terry thread or yarn 62, and
the beards are held closed by the presser 192
for a suflicient length of time that the lower
ends of said beards will slip through the

loops 107 of the first terry varn 60, and at

the location, 125, at the lower end of the cam
74 the spring beard needles 46 have cast
off the-terry loops 107, as designated in some-
what diagrammatic relation in Figure 10 of
the drawings, which shows an enlargement
of a fr an'ment of the cylinder and the
needles operatmg in the grooves thereof, to-

gether with the dial needles in asqocmted

relatwn this view being taken at approxi-

mately the location E designated in Figure 4

of the drawings. It is fo be noted that at

~ this location the second terry varn 62 now

50

lies upon the dial needles 31, beneath the

beards thereof, and said yarn 62 is ready to
be received 1n the hooks of the latch needles
which are open, upon lowering of said latch
needles 47, and it is to be noted from Iig-
ure 10 that the open latches of the needles 47
have been elevated so that their lower ends
are above the looped portions 128 and 129
of the first terry thread 60 and first kmt

thread 61, and enables said looped portions |

128 and 129 to slip behind the latches to en-

able a cast off when the latch needles are

60

65

next projected downwardly into the cylin-

der as will be subsequently described.
Preferably just before the cam 75 operates

upon the needles 46 and 47, the second knit-

ting thread 63 1s fed thmun'h an opening 13

1n g carrier 131, beneath the open hooks of the

elevated latch needles 47, and since the beald

IR '

needles 46 are retracted in the grooves of
the cylinder 14 the thread 130 will not catch

thereon. Immediately after the feeding of

the second knitting thread 63, the down-
wardly inclined cam edge 185 of the cam 75
operates upon the short butts 51 of the needles

47, to lower the needles 47 in the grooves, and.

the lower end of the cam 75 is pr O]ected suf-
ficiently downward that at the lower cam edge
188 thereof the same will operate on all of the
needles, to lower them sufliciently to enable
a cast off ; this location 138 being a knitting
point, and at this location the result of the
kmtting appears as illustrated in enlarged

1&111:1011 in Kigure 11 of the drawings; this

being also demgnated in Figure 4 as locatlon
I, and the result of OPE‘,I ation of the cam 75
on the needles 46 and 47 1s to permit the loop
portions 128 and 129 of the first terry and
first knit threads 60 and 61 to ship off of the
latch needles, which in the meantime have
caught the yarns 62 and 63, and knitting is
effected and the loop portlons 86 and 87 now
on needles 47 are the same as above described
at the start of the description of the 0p-
eration of the improved machine.

1t 1s to be noted that the dial needles 31
after their retraction into the dial grooves
succeeding the point K, pull the terly yarn
62 under the. beards of c:.:ud needles 31, into
loops designated at 140 in Figure 11 of the

70
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dmwmgb and likewise deswnated at 140 in

Figure 7 of the drawings, the retraction of
the needles 81 to pmmde ‘these loops being
of any degree desired, and these loops with
respect to the latch needles 47 are illustrated
in Iigure 5. Immediately succeeding the
location K, dial needles 31 are again pro-

jected outwaldl by riding of the Tbutts 312

1n an inclined ﬂrrooved portlon 30¢; the beards
of said needles being projected to a point
outwardly beyond the circular line of needles
46 and 47, and the beards are then operated
upon by the beard presser 148, carried by
the dial cap, to close said beards of the dlal
needles 31, and immediately thereafter the
butts 312 of the dial needles 31 are operated
upon by a cam groove portion 30% and the
dial needles retracted to cause the beards to
cast off the second terry thread loops 140.
The loops 107 at about the location F are
shown disappearing into the cylinder, in Fig-
ure 11 of the drawings. -

The knitted fabric of course pasaes down.-

wardly through the passageway 150 in the
cylinder 14, from the top edge of the cylin-
der thru the space 151 between the cdial
23 and the top of the cylinder 14, and as

sand €.

Hlustrated 1n Figure 11 the loops 107 are

- shown just dlsﬂppearmg into the cylinder,

and the terry loops 107 will be at the outside
of -the fabric, whereas the terry loops 140
when cast off will be at the i1nside of the
fabrie, in approximately the relation illus-
trated in Figure 13, although this view is
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also partly diagrammatic, since due to the
method and the disposed relation of the terry
loops, to hide the base fabric, the real nature
of the fabric 1s practically incapable of fair
illustration. |

The relation of the wales and terry loops
is illustrated to advantage in Figure 12 of
the drawings, which only gives a representa-
tion of the relative location of the terry loops
with respect to the base knitted fabric, and
therein 1t is shown that the terry yarns fol-
low about the wales of the knit yarns with
which they are associated in the kmnitting
operation, and intermediate the wales, the
terry yarns provide the loops which produce
the matted terry looped appearance on towel-
ling, in simulation of the slack terry loop
arrangement of conventional woven towel-
ling.

‘Any multiple of the series of cams in the
relation above described may be provided

upon the machines, to produce a large tu-
bular knitted fabric, and 1t is to be under-

stood that the invention as illustrated applies

merely to the principle and the mechanism
employed to carry out that principle.

Various changes in the shape, size, and ar-
rangement of parts of the improved knit-
ting machine herein shown and described,
as well as alteration in the steps of carrying
out the method of knitting may be made to
the form of invention herein shown aund de-
scribed, without departing from the spirit
of the invention or the scope of the claims.

I claim:
1. In a knitting machine, a set of needles,
means for operating the needles to receive
knitting yarn and knit the same to form a

knitted base fabric, means for feeding a terry

yarn to said needles so that it will knit with
the knitted loops of said knitting yarn 1n al-
ternate courses, a second set of needles for
recelving said terry yarn, means to operate
the second set of needles in cooperation with
the first set of needles to form long slack
terry loops at one side of the fabric base, a
third set of needles for receiving a second
terry yarn, means to feed said second terry
yarn to the needles of the first set to knit 1n
said second terry varn with the knitted loops
of the remaining courses, and means coop-
eratively operating the third set of needles
to receive said second terry yarn in coop-
eratively operating the third set of needles
to form long slack terry loops at the oppo-
site side of the base fabric from the first
mentioned terry loops.

2. In a circular knitting machine the com-
bination of a knitting cylinder having
grooves therein, two sets of cylinder needles,
one needle of one set and one needle of the
other set being disposed in each groove of
the cylinder, a dial, a third set of needles
reciprocably carried by the dial in a trans-
verse acting relation with the needles of the
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cylinder so that the dial needles cooperative-
iy operate in intermeshing relation through
spaces between the pairs of needles 1n the
orooves of the cylinder, means for operating
one set of needles of the cylinder to receive
knitting yarn and knit the same into loops
to Torm a knitted base fabric, means to oper-
ate the second set of cylinder needles 1n co-
operation with the first set of needles to re-
ceive varn and form slack terry loops at one
side of the fabric base, and means for co-
operatively operating the third set of needles
of the dial to receive a terry yarn In coop-
erating relation with the other sets of needles
to form slack terry loops at the opposite side
of the base fabric from the first mentioned
terry loops.

3. In a knitting machine the combination
of a cylinder, a set of needles operably mov-
able on the cylinder, a second set of needles
operably movable on the cylinder, a dial, a
third set of needles operably movable on the
dial, means for operating the first set of
needles on the cylinder to receive a knitting
varn and to form knitted loops to provide a
base fabric, means for feeding first and sec-
ond terry yarns to the needles of the first set
for interknitting the same with the base
fabric, means for operating the second set of
necdles on the cylinders to receive the first
terry varn in interknitting assoclated rela-
tion with the first set of needles to draw the
varn through the base fabric and provide
terry loops at a side of the base fabrie, and
means for operating the dial needles to re-
ceive the second terry yarn in its interknit-
ting association with the base fabric to draw
terrv loops through the base fabric at the op-
posite side thereof from the first mentioned
terry loops.

4. In a circular knitting machine the com-

‘bination of a needle cylinder, a first set of

needles operably carried by the cylinder, a
second set of needles operably carried by the
cylinder in a needle alternating relation with
the ncedles of the first mentioned set, means
for feeding main yarn to the needles of the
first mentioned set, knitting cams positioned
to operate on the needles of the first men-
tioned set of needles to receive the main yarn
and form loops to provide a complete base
knitted fabric, means for feeding a loop
forming yarn to the needles of the second set,
and knitting cam means for operating on the
needles of the second set 1n a cooperating rela-
tion with the needles of the first mentioned
set to loop the loop forming yarn in a secure
relation with the loops of the base fabric and
in a terry loop projecting relation from the
fabric.

5. In a circular knitting machine the com-
bination of a needle eylinder, a first set of
needles operably carried by the cylinder. a
second set of needles onerably carried by the
cylinder in a needle alternating relation with
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the needles of the first mentioned set, means
for feeding main yarn to the needles of the
first merntioned set, knitting cams positioned
to operate on the needles of the first men-

tioned set of needles to receive the main yarn
and form loops to provide a base knitted

fabric, means for feeding a loop forming
yarn to the needles of the second set, -and
knitting cam means for operating on the

needles of the second set in a cooperating

relation with the needles of the first men-

- tioned set to loop the loop forming yarn in a
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secure relation with the loops of the base fab-
ric and in a terry loop projecting relation
the fabric, said cylinder having
orooves therein for recelvm% the needles and
each groove of the cylinder being adapted to
receive side by side one needle of one set and
a needle of the other set.
6. In a circular knitting machine the com-

‘bination of a needle cylinder, a first set of
‘needles operably carried by the cylinder, a

second set of needles operably carried by the
cylinder in a needle alternating relation with
the needles of the first mentioned set, means
for feeding main yarn to the needles of the

first mentioned set, knitting cams positioned

30

35

to operate on the ‘needles of the first men-

tioned set of needles to receive the main yarn

and form loops to provide a base knitted fab-
ric, means for feeding a loop forming yarn

to the needles of the second set, knlttmg
cam means for operating on the needles of the

second set in a cooperating relation with the
needles of the first mentioned set to loop the
loop forming yarn in a secure relation w1th

- the loops of the base fabric and in a terry
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loop projecting relation from the fabric, said
cylinder having grooves therein for receiv-
ing the needles ‘and each groove of the cylin-
der being adapted to receive side by side one

needle of one set and a needle of the other

set, the needles of the two sets bearing such

Zrelation that the needles of the second set are

effectively shorter from their butts to the

hook heads than the needles of the first men-
tioned set.

7. In a kmttlnﬂ* machine the combination

of a cylinder ha,vmo' orooves therein, each
oroove belng formed to receive a pair of
1e01procatmn needles, one needle in each
oroove belng a latch needle and the other
needle hemﬂ' a spring beard necedle, means to
feed yarn to and operate the lateh needles
to knit a base fabric, and means to feed a
terry yvarn to and opemte the beard needles
to form projecting loops on the base fabric.

8. In a knitting machine the combination
of a cylinder having grooves therein, each
oroove being for 111ed to receive a pair of re-
mprocatmrr needles one needle in each groove
being a latch needle and the other needle be-
ing a spring beard needle, one needle in each
or 00ve having a long butt and the other needle
in each groove havmﬂ' a short butt means

to feed yarn to and operate the latch needles

to knit a base fabriec, and means to feed a
terry yarn to and operate the beard needles -

to form projecting loops on the base fabric.

9. In a knitting machine the combination
of a cylinder having grooves therein, each
groove being formed to receive a pair of re-
ciprocating needles, one needle in each groove
being a latch needle and the other needle be-
1ng a spring beard needle, one needle 1n each

‘groove having a long butt and the other
_needle in each oroove having a short butt,

and one needle from.the head to butt bemb
longer than the other needle from its butt to
its hea,d means to feed yarn to and operate

the latch needles to knit a base. fabric, and
means to feed a terry yarn to and operate

the beard needles to form pm]ectmg loops '_

on the base fabric.

-10. In a knitting machine the combination

of a cylinder having grooves therein, needles

1n said grooves each groove having a pair

of needles slidable therein side by 81(16, cir-
cumferentially of the cylinder, one of the
needles having a long butt and the other
needle having a short butt means to feed yarn
to and operate the needles of one length of
butt to knit a base fabric, and means to
feed a terry yarn to and operate upon the
needles of the remaining butts to form loops
n the base fabric.

11. In a knitting machine the combination
of a cylinder havmg orooves therein, needles

in said grooves, each groove having a pair of .

needles slidable therein side by side circum-

ferentially of the cylinder, one of the needles

having a long butt and the other needle hav-
ing a short butt, and the two needles in each

groove being of unequal length from their
butts to the hook ends thereof means to feed
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yarn to and operate the needles of one length

of butt to knit a base fabric, and means ; to
feed a terry yarn to and operate upon the
needles of the remaining butts to form loops
in the base fabric.

12, In a knittineg machine the comblmtmn
of a cylinder, kn: ttmﬂ' needles operably mov-
able npon the kmttuw cylinder in grooves
provided in the Lmttmfr cylinder, means for
feeding a main yarn and a loopmfr yvarn to the
needles, means operating the needles to take
the main yarn and loopnw yarn and inter-
knit the same into knitted loops, needles of a
second set of needles in the grooves of the cyl-
inder with the first mentioned needles, means

for feeding said looping yarn to the needles
- of the seco_nd set of needles, cam means for

operating on the needles of the second set, of
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needles in cooperation with the first men-

tioned needles to draw long terry loops of-the
second yarn downwardly into the orooves of
said cylinder between the adjacent needles of
the knitting needles, and means to cast off the

terry loops of the second set of needles.

13. In a kmttmw machme the combmatmh
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of a stationary cylinder having a set of re-
ciprocably supported hooked knitting needles
thereon, a secod set of reciprocably supported
hooked lmlttmﬂ' needles on said cylinder, «
stationary dial operably mounted with re-
spect to the eylinder having a set of recipro-
cably supported hooked needles thercon in

cooperating relation with the needles of the

cylinder, cain means for elevating the second
set of cvhnder needles to receive terry yarn,
camm means for lowering the second set of
needles mto the cylinder to pull the terry
yvarn for the production of terry loops, the
second set of needles thus pulling the terry
varn mto a receiving relation with the first
mentioned set of cylmder needles, means

feeding a first knit thread to the fust men-

tioned set of cylinder needles, means operat-
ing on all of the needles of said cylinder to

cast off previously formed loops from the

knitting needles, cam means for operating on
all of the needles of the cylinder to elevate the
same subsequent to-the cast off operation
above described, means to project the dial
needles in intermeshing relation with the ele-
vated needles of the cylinder as in the posi-
tion last mentioned, means to feed .a second
terry thread to the dial needles 1n the thus
projected relation at the outer side of the
needles of the cylinder, means for lowering
the second mentioned set of cylinder needles

and operating upon the same to cast off the
second terry thread and the terry loops of the

first mentioned terry thread, means for re-
tracting the dial needles to draw the second
mentioned terry thread to loop over the first
mentioned cylinder needles, means for feed-

ing a second knitting thr ead to the first men- |

tioned cylinder needles, means operating on
the first mentioned cylinder needles to re-
ceive In the hooks thereof the second men-
tioned terry thread and second mentioned
knitting thread and to cast off previously re-
ceived Arst terry and first knitting threads,
and means for subsequently pr0]ect1ng the
dial needles and casting off the second men-
tioned terry thread therefrom.

14. In a knitting machine the combination
of a cylinder havmn' grooves therein, a set of
lknitting needles oper atlvely movable in said

grooves, a second set of needles operatively

movablé in said grooves, means for moving
the first set of needles for receiving a knit-
ting yvarn, means for operating on the first
set of needles 1n connection with the knitting
yarn to knit a base fabric, means for feedmrr
a terry loop yarn to the other set of needles
of the cylinder in such relation that needles
of the first set will engage and knit the terry
loop yarn into the knitted loops of the base
yarn, and means actuating the needles of the
second set so that they will draw the ter ry
yarn into long loops between the kmtted
loops and several times longer than the

knitted loops of the base fabric.
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15. In a kmitting machine the combination
of a cylinder haunﬂ orooves therein, a set of
knitting needles opcmtn ely movable in said
orooves, a second set of ncedlles opelatlwlv
movable in sald grooves, means ior moving
the first set of needles for receiving a, Lmttmw
yarn, means for operating on the first set of
needles 1n connection with the knitting yarn
to knit a base fabric, means for feeding a terry
loop yarn to the other et of needles of the
cylinder 1n such relation that needles of the
first set will engage and knit the terry loop
varn into the knitted loops of the base yarn,
means actuating the needles of the second set
so that they will draw the terry yarn into
long loops between the knitted loops and sev-
eral times longer than the knitting loops of
the base- hlbuc, a ial having a set of needles
operatively associated thelewmh 1 CooPera-
tion with the needles of the first and second
mentioned sets, means for feeding a second
terry yarn to the dial needles and in such
relation that the ncedles of the first set will
engage sald sccond terry yarn and knit the
second terry yarn together with the loops of
the base fabric, and means actuating the dial
necedles for diawing long loops of the second
terry yvarn at the opposite side of the base
web from the loops of the first mentioned
terry varn and in length each several times

oreater than the length of the knitting loops
of the knitting

yarni

HARRY McADAMS.
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