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BERRY AND ONE-FOURTH TO JOHN M. BERRY, BOTH OF ROME, GEORGIA.

CAM BOX FOR EKNITTING MACHINES.

Application filed June 14, 1924, Serial Wo. 720,030,

To all whom it may concern:

Be it known that I, Josurr Panks Priviu,
a citizen of the United States, and resident
of Rome, in the county of Floyd and State
of Georgia, have invented certain new and
useful Improvements in Cam Boxes for
hnitting Machines, of which the following
is & specification.

My invention relates to improvements in
knitting machines, particularly of the cir-
cular knitting type, and it consists of the
constructions, combinations and arrange-
ments herein described and claimed.

An object of the invention is to provide a
circular knitting machine having such an ar-
rangement of cams, or the equivalent there-
of as will largely confine the operation of the
hooks, cheeks and Iatches of the needles
within the sinkers, thereby establishing sev-
eral outstanding advantages, principal of
which is the relaxation of the tension on the
stitches.

Another object of the invention, and one
relating directly to the foregoing statement,
is to permit the use of varying sizes of
threads on the same machine without mak-
ing any adjustments whatever and still pro-
duce an article which will prove to be of cor-
rect dimensions when placed npon what is
known as a size board.

Another cbject of the invention is to pro-
vide a machine for knitting circular articles,
such as full length and half hose, the par-
ticular improvement residing in the cam box
in which the cams are so arranged that the
needles will work lower in vespect to the
sinkers, thereby knitting in lumps and knots
in the yarn as well as heavy places without
damaging either the needles or the sinkers
and producing fewer seconds.

Another object of the invention is to pro-
vide an improved cam box for knitting ma-
chines by the use of which there is consid-
erably less tension on the stitches during the
stitch-forming and stitch-casting operations
with a resulting reduction in the wear on
the needles and sinkers and also with the re-
sult that better and more uniformly dyed
articles are produced by virtue of the relaxa-
tion of the tension on the thread.

Other objects and advantages will appear
in the following specification, reference be-
ing had to the accompanying drawings, in
which—

Figure 1 is a longitudinal section of a por-

tion of a knitting machine embodying the
improved cam box.

Figure 2 is a detail sectional view illus
trating the various cams involved, and also
showing the various positions assumed by
the needles when operated by the cams.

Figure 3 is a diagrammatic section of
enough of the knitting machine to illus-
trate the first step in a half-hese knitting op-
eration when the cylinder cup worm is
turned to lower the needle cylinder and in
effect raise all of the needles in respect to
the sinkers preparatory to transferring an
elastic top. '

Figure 4 is a detail sectional view again
illustrating the position of one of the needles
in the transferring operation.

Figure 5 is a diagram illustrating the sec-
ond step in the knitting operation in which
the sinkers are slid out in order to let the
stitches down to the sinker throat.

Figure 6 is a diagram showing the posi-
tion of the needle in respect to the sinker
throat upon again raising the needle cylinder
to the normal position as in the third step
of the knitting operation.

Figure 7 is a diagram illustrating the first
step of forming the stitch, the sinker hav-
ing been worked out.

Figure 8 is a diagram showing the second
step in forming a stitch, the sinker still be-
ing out.

Figure 9 is a diagram illustrating the
third step in which the stitch is about com-
pleted, the sinker being on the way in.

Figure 10 is a detail perspective view of
that half of the cam box containing the cams
shown in Figure -2, the yarn guide being
shown raised. : :

Figure 11 is a detail perspective view of
the other half of the cam box.

Figure 12 is a detail plan view of the
sinker cam ring shown in Figure 1, illus-
trating the cam which moves the sinkers in
and out.

Figure 18 is a detail perspective view of

the right transfer stitch cam mentioned be-

low. ,
Figure 14 is a diagrammatic sectional view
of a type of knitting machine other than that

illustrated in the foregoing views, again

showing such redesigning of the cams as will
cause the needles to work within the sinkers.

Reference is made to the knitting ma-
chine disclosed in the patent granted to
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J. E. Rowe, December 12, 1905[ #806,921.
This mé#chine is known on the market as
the Jenckes knitting machine and is here-
in so referred to. Reference is also made
of w type of circular lnitting machine
Imown as the Seott and “i‘-"'iliia_ms machine
which operates on a principle slightly dif-
forent from that of the Jenckes machine.
These are cited merely as exampies of Lmt—
ting machines which hme been modified t
embo ty the principles of the inventioa, Lu

1s¢ it ig conceivable that LnittinO‘ ma-
c‘Hnes of Lypgb other than these . disclosed
may likewise be modified with the v snlts
fully set forth belosr,

Attention is directed to Figure 1. The
needles 1 reciprocate In grooves inthe needie
cylinder 2 of the Jon& es machifie here dis-
closed. - The butts 3 of the needles are acted
upon by cang mounted op the inside of the
cam cylindey &, (Figs. 2 and 10) in"a man-

ter - somewhat fhn_l,en‘ from the present
custom.

The needle eyvlinder 2 rema
while the cam cylind
end the cshnf\fefé% 5

6 which 1s held in a
b\ aring 9. Thed
4 carries o g
by serews 11. The gear. 16 meshes with and
is continuously driven by o gear 12 on the
cluteh: shatt 13, produeing the rotation-of
the .¢am gylinder mentioned before. Inas-
much ug the cam cy’linﬂ or 4 rotates vecipro-
cation of the needles 1 oceurs by the action
of the cams on the inside of said cylinder
resulting in the production of stitehes in.a
manner commonly known.

A 1-‘111) 14 is seenved to the upper end of
theneedle eylinder 2 awd 18 suitably grooved
to receive the sinkers 15 of which - there

are wany. Kigures 3 Lo 9§ inclusive llas-
trate a typieal sinler construction. Hach
sinleer includes a heel 16 and & throat 17.
There are asanany needles asthere gie sink-
ers. The needles work i the spaces- be-
tween the sinkers,and in doing so form the
stitches.. The sinkers ave oper an'i by«
sinker cam ving 18 (Flig. 12). The groove
19 of the sinker eam ring. receives th hesls
16 of the smhers. The major part of this
aroove is concentric, but at one side there
is a cam 20 which causes the sinkers to
i1 resp

1T
1

4

ns stationary
o this
with & flange
i the base 8
cam cylinder

recess T
flange of the
gear 10 ‘Vh](ﬂl is afiived thereto

slide in and -oub ct to the needle
c;vlim”er 2.

A cup ring 21 provides the foundation
ui(n which the needle eylinder 2 is re-
movably support

ried. - This rving h as ‘an in-
¥

(!ly pfoiecui v flay

nge 22 carrying scruws
ot which the needle cy
ring has a clavnpmf;
arrangement 24 at one side, and a handle
25 by which the same may be- tightened.

Situated- inumediately below the cup ring
21 is what is Imown in the Jenckes ma-

Ty
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chine as the cylinder cup worm 26. The
ring 21 4s kept in contact with the worm
26 by . a spring 27. The worm hasa lug
28 jnto which a handle 29.is screwed (IFig:

1) or otherwise f{ixed so that shifting of
the handle turng the svorm Fo this end

the handle extends out at the left side of
the muchine. where it may be grasped by
the operator for the purpose stated.
orvcer that the worm shall move wup and
down as it is twrned the wworm rides upon
‘n'zgs 3\’1 which are fixed upon the frameé.
ting - of the handie 29 thus causes
£ the wvorm 26, cup ring 21, needle
sinkeers 15 and the sinker cam
ese parts being carvied by the
vorm, and inasmuch as the worm rides uj
n the fixed lugs these parts ave either mlsed
lowéred (7e1~endmo upon “the direction
f shifting the handle.

blumt d 1n°1de of the cam hox 4 at the

bottem is a ring or cam 5i. herein known
as a rib. Dm'mq the foregoing downward
movement of the needle n"hnd'*r 2, ete., the
butts % of the needles will soon reach the
rih 31 in effect Cun]IIO' an elevatlon of
the needles so that the ho<ﬂ 32 and cheeks
yeiig )o projected above the sinkers 15 (Figs.
2 and 4). Fach needle includes a latch 34
which is pivoted in the cheek. Circumfer-
ential springs 85 in suitable grooves in the
needle cylinder 2 hold the needles in place.
Consider T igures 2 and 10.- The cam cyl-
inder contains cams 36, 87, 38, 89, 40 and
41 none of which are involved in the present
consideration. The cams 47, 43 and 44 and
69 remain as in the pnsent Jenckes m‘mhine
The cam~44, knows as the t'“nm ©awiteh
cam is capable of being moved up a nd down
in a groove 45 in the rib 81 hy e mq of a
lever 46 (Fig. 1(‘) provided for the pvr
pose. - This cam has a channel 47 (Fig. 13)
throngh which the butts of the needles pass.
The invention begins with the omission
rib situated inside of the cam eylinder
4 anu a-short -distance above the rib 81 dis-
closed herein. The omission of this upper
rib has an unpo tant result: It is to be
boine in mind - that moving the handle 29
from the operating or dotted Tine position
to the full line position canses the lower] ing
of the needle cylinder 2. This act causes
the hooks 32 and checks 33 of the needles
to project above the sinkers by virtue of
theengagement of the butts 8 with the rela-
tively Vt‘uionmy 1ib 81.
Tt is while the needles are thus projocte(l
above -the sinkers that an clastic top 48
in place on the knitting machine.

of a

stic top s knit on a %q“w*lto ma-
dine. and at ene end it termmates in Joops
or stitelies 49 which are preferably left
large o1 loose.. Prior to placing the elastic

top 48 upon the knitting machine, it is

fitted upen the polnts of a transfer device
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or quill ring commonly used in the art. The .

stitches 49 are placed upon the points men-
tioned. The quill ring having an elastic top
is now superimposed upon the upstanding
needles, and upon reaching up inside of
the knitting machine the operator may grasp
the end of the elastic top 48 and pull it sui-
ficiently so that the stitches 49 move down
upon the needles.

In practice it is not always necessary that
the operator reach up inside of the machine
because with a little skill and experience
the transfer device can be so manipulated
as to leave the elastic top upon the upstand-
ing needles. The stitches 49 are quite loose.

Having transferred the elastic top 48 to
the needles of the knitting machine the op-
erator gives the sinker cam ring 18 one or
more turns. This causes each of the sinkers
15 to slide outward (Fig. 5) producing a
channel through which the stitches 49 may
drop into the throats 17. The stitches 49
being loose can readily pass over the cheeks
38. It is now that the operator may reach
up inside of the machine to pull down on
the top 48 so as to make sure that all of the
stitches slide down into the sinker throats.

Having accomplished the foregoing step
the operator moves the handle 29 (Fig. 8)
back to the dotted line or original position.
This causes the elevation of the needle cyl-
inder 2, and consequently of the sinkers 15
as well. The needles 1, being frictionally
held adjacent the needle cylinder by the cir-
cumferential springs 85, will not alter in
relationship to the cylinder and consequent-
ly will be elevated therewith. This is true
of all of the needles with the exception of
those the butts 3 of which happen to be un-
der the stationary cams 42 and 48 (Fig. 2).
Such needles will be retarded and the hooks
32 thereof will disappear beneath the
sinkers. However, so. few needles are in-
volved that the resulting pulling on the
stitches 49 of the top 48 produces but a
negligible strain which is therefore not
taken into account.

By virtue of the fact thot the majority
of the needle hooks 82 move up with the
cylinder 2 and sinkers 15 it is quite obvious
that the needles preserve the same relation-
ship to the stitches 49 in the elevated posi-
tion of the cylinder as they did in the
lowered position, with the vesult that no
strain is imposed upon the stitches in mov-
ing the cylinder from one to the other posi-
tion, the exception of the needles held down
by the cams 42 and 43 being noted. Up to
this time the stitches 49 are practically loose
upon the needles. This prescrvation of the
relationship of the needles 1 with the cyl-
inder 2 during the movement of the cylinder
from the lowered to the elevated position is
the direct result of omitting the second rib
of the Jenckes machine,

It is now necessary to describe the result
of the corresponding action in the Jenckes
machine. It is to be borne in mind that the
Jenckes machine has two ribs, similar to the
rib 31, spaced apart. According to this con-
stiuction all of the needles are pulled down
below the level of the sinkers when elevat-
ing the needle cylinder 2 after a top trans-
feiring operation the hooks 382 “thereby
pulling all of the stitches 49 of the top down
between the sinkers and imposing such a
strain and stretching upon the stitches that
breaks frequently happen. There is no
looseness of the stitches 49 whatever. The
presence of the upper rib in the Jenckes
machine is the reason for the foregoing pull-
ing down of the stitches 49. The butts 3
of the needles being situated between the rib
and the upper rib holds the needles down so
that they cannot move up with the cylinder
2 and therefore that relationship between
the needles and the cylinder is preserved
which maintains the looseness of the stitches
49 attained in the improved machine.

The invention also includes a pair of cams
herein known as the left initiator cam 50
(Fig. 2) and the right initiator cam 51.
Kach of these cams is pivoted at 52 and 53
respectively. These cams are made suf-
ficiently long to reach from the fixed cams
42 and 54, with which they co-operate, to
the single rib 81.  The purpose of these cams
in the Jenckes machine is to direct the
needle butts upon the various cams 42 and
54 when the cam cylinder either rotates in
one direction continuously or when it par-
takes of a reciprocatory motion. The
Jenckes machine has cams for a similar pur-
pose, but such cams arve relatively short in
that they have only to span the distance be-
tween the cams 42 and 54 and the uppermost
rib mentioned before.

A third cam 55 (Fig. 11) is for the pur-
pose of elevating those of the needles that
have long butts so that they will be out of
action when knitting heels and toes accord-
ing to the established operation of the
Jenckes machine. This cam is capable of be-
ing thrown into and out of action by cortain

ratchet mechanisms forming part of the !

Jenckes machine. Such mechanism is not
disclosed herein. By virtue of the omission
of the upper rib in the cam cylinder 4 it has
become necessary to lengthen the cam 55 in
order to reach the rib 81.

Another and extremely important func-
tion of the invention lies in confining the
hooks 32, cheek 83 and latches 34 of the
needles 1 within the sinkers 15 and below
the upper surface thercof (Figs. 6, § and 9)
during the greater part of the operation.
1t is only when the needle butts 8 vide upon
the initiator cam 50 (Fig. 2) and over the
cams 42 and 43 that the upper ends of the
needles appear above the sinkers (Fig. 7).
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~The needl@ hooks 32 ate brought to thedevel

of the sinkers, by the switeh cam 44+ The
channel 47 of this cam dipects the needle
butts inte the plane o (Fig. 2} when in the
active poclm)n the occcupation of -the 1,mnc
e by the butts 8 corvesponding with the flush
position of the hooks 82 (Fi 6y with the
unper: surface of the sink This 1s the
normal woerking position of the needles ac-
cording to the mvention.

The switcli cam 44 i in practics moved
down®in the groove #5 hv m,pwwvw‘\
operating the 1e\'<>1' 46 U«i“ 1y when the
needle cylinder 2 is lowered, and it
vated to the l;osition in Figore 2 when the
cyvhinder 23¢ elevated, T ceomplished
by manual effort in the Jenckes muachine,
cmd the function of the cam £t still obtains

n the nnprm e machine. T}se ¢ E
mpable of autom m( operntion beeanse it is
thrown. outwhen Jnitting Lialf-lioge by a
stop link. In the Jenckes machine the
switching-cany 44 serves to diveet the needle

elos

1\

Ay
Jd11

butts toward-the upper 1'%'1;, theve lreing an
additional cam in advance of the vib to pro-
vide a path up which Hw 7 mtts niove. This

cam is eliminated because ncither the upper
ribig used nor-do. the needle butts rise to
the height of such sécond 1ib exeepting when
riding over the cams 50, 42 and 43,

Dp'm letting Lhe latch ring or varn car-
rier 56 (Fig. 10) down, the machine is ready
to be started. It is this ring that supplies
the thread to the needles in-operation... The
cheeks 83 ~are not forced up -throngh the
stitches 49 after having completed a stitch
as-in Figure 7.- This is hecause -the necdle
hooks remain even with the sinkers.. In the
Jenekes machine, the needles ave constantly
abiove the sinkers, and instead of novmally
standing as in Figure 6 they-stand so high
that the hooks; cheekg-and. latches ave ox-
posed. This- circumstance males. it ‘neces-
sary -tg force the ‘cheeks of the:.needles
through a completed stitch to reach said nor-
mal position in the Jenckes machine, thereby
stretching each individual stiteh and imnos-
ing wear not only upon the stitel itself but
upon- the needle as well.

This forcing of the needle cheeks through
the completod stitch in the Jenckes machine
is made evident by an qbn(nmfﬂ tension: on
the threads constituting the stiteh.

The tension under Whlch the thread is put
15 noticeable in. watching the operation of
the  Jenckes- machine because there "is &
marked tendency of the stitches to slightly
follow the needles npward. The abniormal
tension to. which the stitches are subjected
is also noticeable upon dyeing the hose. the
evidence. being a pelceptlble ripple in the
color that detracts: from the appearance of
the article.

By keeping the needle hooks below the
sinkers, and not forcing the.needles and

cheeks through the stitches, the stitches are
lett loose upon the needles: (Fig: 6) thereby
resulting in another: important. advantage.
Actual experimentation has proved that a
wide- vaviation of sizes .of thréads may be
run ‘through: the: knitting miachine without
in the least affecting either the character or
size of- the hese produced.  This is due to
the looseness of the stitch and-to the lack
of-strain or tension thereon.. In'the Jenckes
machine 118 necesgary to make: an adjust-
ment before changing thread sizes otherwise
the liose will be longer or -shorter than in-
tended.

It soinetimes happens
will break off during the knitting operation.
There  being nothing ‘to now actuate the
needle it will remain in place, being held by
t’ho circamferential springs 35. When this

wppens-in the present Jenckes machine in
s hJch the needles always stand--above:- the
sinkers, the breaking of a butt will leave
that needle standing at an elevated position

above the sinkers.  The thredd will begin to

wrap around this needle causing it to bend
L turnicausing an dd]'lCCllL needle to bend,
and- finally cio_g;ring‘ the: action: of the ma-
chine to such an extent that a breaking of
needles “will “occur.” Ten or inore meedles
have been known to break in succession in
this manner. - With the needles protected as
in: Figure 9 no needle breakage can occur,
and the worst that can happen is a .run in
the. stocking.

Figure 14 illustrates enough of a Scott
and Williams ecireular knitting machine to
show the modiecation “of the cams for .the
purposes of the invention. The cam ¢ylin-
der=57 10 this machine is stationary and the
needle evlinder 58 revolves. "The cams 59,
60, 61 and 62 correspond with the cams 49,
/1). 54 and 88 (Fig. 2) of the Jenckes ma-
chine.: The cams 63 and 64 correspond with
the initiator camg 50 and 51, = As in the
Jenckes mochine the cams 63 and 64 have
been specially designed: to” span the space
between the cams 59 and 61 and that por-
tion of the cam cvlinder 57 upon which the
butts 65 of the needles 66 run. Cam 60, as
well ascams 67 and 68; have been redesigned
to conform to the new arrancement of the
cam cylinder. It is regarded -as unneces-
sary to either. describe or illustrate much

of the Seott and Williams machine becanuse
thc principles of operation are substantially
identical with those of the Jenckes machine
already deseribed. The purpese of Fig. 14
15 wievely to 1llastrate how a machine other
than the Jenckes machine can+be modified
to embody the invention.. The same advan-
tages of housing the needle hooks within the
sinkers-obtain here.

The operation of the Jenckes machine g
reviewed m order to emphasize the advan-
tages arising . from the improvements.  In

that a needle butt
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order to avoid repeating the description of
manipulating the handle 29 (Fig. 8) it may
be assumed that a ribbed or elastic top 43
is hung upon the needles 1 by the loose
stitches 49 at one end of the top. The
needles now stand above the sinkers 15 as
shown in Figs. 3 and 4. One or more rota-
tions of the sinker cam rings 18 will suc-
cessively slide the sinkers 15 outward and
back (¥ig. 5) so that the loose stitches 49
may drop down upon the needles into the
throats 17. The stitches 49 are purposely
made large so that they may readily slide
over the cheeks 33 of the needles.

Upon properly shifting the lever 46 (Fig.
10) the switching cam 44 (Fig. 2) is moved
upward out of the groove 45 in the rib 31
into which it was formerly moved by the
reverse operation of the lever. The cam 44
then assumes the operative position above
the rib 81. Upon giving the cam cylinder
4 several turns before starting the machine
(this being done by a handle provided for
the purpose), the channel 47 will cause the
needle butts 8 to be elevated into the plane
@ (Fig. 2) in position to be picked up by the
point of the initiator cam 50. This cam
carries the butts upward so that they assume
the position indicated at b, and it is only
when the butts are thus elevated that the
needle hooks appear above the sinkers 15 as
indicated by the broken line ¢ in Figure 1.

Figure 6 illustrates the relationship of a
needle 1 and the hooks 82 to the sinker 15 at
the position A in Figure 2. The butt 3 of
this needle has been elevated into the plane
a by the cam 44. All of the needles from
the right of the switch cam 44 around the
cam cylinder 4 to the left of the initiator
cam 50 assume the same position during the
operation of the knitting machine, and it is
in this position that the looped stitches rest
immediately below the needle hooks where
they are held by the sinkers with the desired
looseness which renders subsequent forcing
through of the needle checks and latches
easy.

Tigure 7 illustrates the position of the
needle at the position B in Figure 2. The
needle hook 32 and a cheek 83 have been
thrust through the previously looped stitch
to clear the latch 34 and have reached the
thread provided by the yarn carrier 56 pre-
paratory to forming a stitch. The sinker 15
has been slid or worked out by the sinker
cam 20 (Fig. 12). The latch 34 is down.

Figure 8 illustrates the needle at the posi-
tion C in Figure 2. The latch 84 has moved
up and the needle is shown about ready to
cast the stitch 49 which is yet in place there-
on. The sinker 15 is now on the way in.

Figure 9 shows the needle at the position
D in Figure 2. The sinker 15 is about all
the way in, and the stitch 49 has been cast.
The looseness of the stitch 49 is noticeable.

1,568,788

It is this looseness of the stitch, or the lack
ol excessive tension on the thread, that per-
mits the use of a wide variation in the size
of thread without making any compensating
adjustment.

The 1nvention also involves several steps
of an impreved method of knitting. Of ne-
cessity the new steps of the process ave asso-
ciated with and supported by steps in the
knitting operation already old in the Jenckes
machine.

Step 1 consists of elevating the needles 1
with the needle ¢ylinder 2 and the sinkers 15
0 as to preserve the velationship of the nee-
dle hooks with the sinkers and prevent pull-
ing the stitches of an elastic top previously
fitted upon the needles down between the
sinkers as is the case when the needles are
held rigid and relative movement of the
sinkers occurs when the needle eylinder is
elevated as in the Jenckes machine. The
relationship of all hooks with the sinkers 15
is preserved in the case of all of the nee-
dles excepting those few the butts of which
happen to be under the fixed cam 42 and 43
(Fig. 2).

Step 2 consists of confining the hook 32,
cheek 33 and lateh 34 of each needle within
the sinkers 15 after the casting of a stitch so
as to hold the completed stitch upon the nee-
dle between the hook and cheek in a loose con-
dition (Fig. 6), thereby keeping the stitch
off of the cheel and latch and preventing
tension on the stitch as in the Jenckes ma-
chine where the needle cheeks are forced
through the completed stitch to reach the
normal and resting position above the
sinkers.

Numercus advantages arise from incorpo-
rating the foregoing method steps in the op-
eration of knitting. The looseness of the
stitch in both steps cannot be emphasized
too strongly. The looseness of the stitch
upon the shank of the needle after casting,
according to step 2, has an advantage of its
own. Hxperiments have been made to prove
that the machine will knit in heavy places,
lumps and knots in the thread without even
so much as straining the stitch much less
breaking the thread.

It is the function of the sinkers to roll the
fabric inwardly as the knitting operation
proceeds. All Tumps, knots and heavy places
are in turn rolled inwardly, the needles read-
ily holding the stitches containing such
lumps, ete., without any strain on the fabric,
because the stitches are primarily loose and
are not under fension.

It is for the same reason that a wide va-
riation in the size of threads may be run
through the knitting machine and still ar-
rive at the same result so far as the charac-
ter, length, etc., of the finished article is con-
cerned. By virtue of the fact that the com-
pleted or cast stitch rests upon the shank of
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the needle, and the needle cheeks and latches
are not forced through the completed stitch
as it the Jenckes machine, there is corisid-
erably lesg wear on the butts 3 of the needles
as well as on the needles themselves. Thig
ein turn Iz reflected in-the reduc-
tion of wear on the machine - general, ulti-
mately reguiring even less eil to maintain
the muachine in running order.

Tt hag been found by actual experimenta-
tion that a plaiting operation can be carvied
out more suecessfully in a knitting mwchine
embodying. the prineciples of the invention
than with the Jenckes muachine of present
construction. - The combination of - 2150
Denier artificial silk-and $:380 single cotton

L Ttowas found that by introduc-

was used.
ing the silk and cotton-at proper angles tle
stiteh forming operations  were carried
through succesginlly, keeping the cotton on
the inside and the sill on the outside.

It has been observed that a knitting ina-
chine, particularly a “Standard” knitting
machine, when operated with the improved
cam-box cmbodied therein: produces an: at-
tractive form of stitch at the gore of the
heel and™toe.. This stiteh Is -of a regular
open character having an appearalce. very
much: like that of 'a hem:stiteh. Hose made
in .this manner-ave quite atéractive .in .ap-
péarance; and make-a more veadily salable
article.

The success in this particular use of the
knitting machine is attributed to. the fact
that-all nndue tension. on the thread is pre-
vented by keeping the needles housed below
the sinkers, thereby preventing interference
with the stitch after it has been cast by the
stitch cam. By virtue of the fact that the
stiteh is left perfectly loose after it has been
cast and avoiding all undue friction between
the stitch and needle parts plaiting -is made
successfully. possible whereas in-other ma-
chines it hag been unsatisfactory. '

T elaim —

1. The hercindescribed process consisting
of drawing wmeedles m a cylinder machine
helow the sinkers to loop stitches thereupon,
causing a relative motion of the co-acting
sinkers preparatory to holding the looped
stitclies upon the needles, raising the needles
until _the leoped stitehes rest 1mmediately
helow the hecks where they ave held by the
sinkers, maintaining said hooks in the afore-
said position thereby preserving an ‘initial
Iovsenessin the looped stitehes until a subse-
quent  thrust of the mneedles  wherein the
latches - clear the stitches and thrusting
the needles” through said. stitches that ‘the
Intches may clear the stitches preparatory
to forming new stitches, said initial loose-
ness permitting said thrusting through - of
the needles without distorting the stitches.

2. The steps of the herein described proc-
ess consisting of drawing needles in a cyl-

1,563,788

inder  machine below:- the sinkers to -loop
stitches upon the: needles with . pre-deter-
mined looseness; and -thereafter raising the
needles ~only “sufficiently . {o dispoge. the
stitches between the needle hoolks and Iatches
thereby maintaining - said stitch looseness
antil o subsequent action of the needles,
wherein the needle cheeks and latehes are
thrust through said stitches:

3. The steps of the herein described proc- -7

oss consisting of drawing-needles in a.cyl-
inder: machine Lelow. the. sinkers: to- loop
stitclies upon the needles, and thereafter
raising the needles in veference to co-acting
sinkers only fo-such extent that the stitches
He1mumediately below the peedls hooks and
that-the needle hooks vemain confined with-
i theboundaries of gaid sinkers undil w suly-
gequent action of the needles “wherein the
needtle cheeks and latches arve thrust through
said stitches, thereby avoiding any distor-
tion of the stitches.

4. A Initting machine having a cylinder,
needles carried - thereby,  sinkers “mounted
upon the needle cylinder; in.combination a
cam cylinder,a system of cams carried there-
by for actuating the needles including a
stitch cam over which the needle butts pass
to depress the neadle hooks below the sinker
throats to loop stitches upon said needles, and
a-camy then engagsable by the needle butts
to elevate the needles until the needle hooks
come substantially level with the sinker
throats and the needles pass through said
stitches - sufficiently that the stitches  rvest
vpon  the needles immediately below the
hooks thereby leaving the stitches loose, said
cylinder wall being uninterrupted in the
circumferential plane of said last cam up to
2 position in which the needles are subse:
quently acted upon to cause the latches to
clear the stitches, thereby avoiding disturb-
ance of the needle butts and keeping the
needle hooks in the aforesaid relationship
with the stitches for a corresponding de-
termined time.

5. A knitting machine having a cylinder,
needles - carried - thereby, - sinkers - mounted
upon the needle cylinder;-in combination a
cam cylinder; o system ~of  cams carried
thereby for actuating the needles including
a stitch cam over which the needle butts
pass to depress the needle hooks helow the
sinker throats to loop stitches upon said
needles, a cam then engageable by the needle
butts to elevate the needles until the needle
hooks "come substantially level with the
sinker throats and the needles pass through
said - stitches  sufficiently - that the stitches
rest upon the needles immediately below the
hocks thereby leaving the stitches loose, said
eylinder wall being uminterrupted in the
circumferential plane of said last cam up
to a position in which the needles are subse-
quently raised to cause the latches to clear
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the stitches, thereby avoiding disturbance of
the needle butts and keeping the needle
hooks in the aforesaid relationship with the
stitches for a corresponding determined
time, and a cam in said position to deflect
the needle butts upward from said circum-
ferential plane thereby to raise the needle
hooks out of said relationship with the
sinker. throats and sufficiently high above
the sinkers that the latches may clear the
stitches looped upon the needles.

6. A knitting machine having a circum-
ferential series of sinkers, needles operable
between the sinkers, a reciprocable cam
cylinder having an uninterrupted zone ex-
tending nearly the circumferential distance,
the needle hooks and latches being confined
within the sinkers while said ncedle butts
occupy said zone, a pair of stitch cams alter-
nately becoming operative to cause ‘the
needles to loop stitches when knitting heels
and toes, and an initiator cam at the ap-
proach of each stitch cam causing the eleva-

7

tion of the needle butts from said zone and
the raising of the hooks and latches above
the sinkers preparatory to the looping of
said stitches.

7. A lmitting machine having a circum-
ferential series of sinkers, sets of long and
short-butt needles operable between the
sinkers, a cam cylinder which is recipro-
cable while knitting heels and toes, a system
of cams including stitch cams at one side of
the cam cylinder, thezg being an uninter-
rupted zone extending {rom and ending at
said cam system, said zone being occupied
by the needle butts without bottom support
at which time the needle hooks and latches
are housed in the sinkers, and a cam pro-
jectable into said zone at the other side of
the cam cylinder intercepting and raising
the long butts to a level above said cam sys-
tem and elevating the corresponding needle
hooks and latches to an inactive position
above the sinkers.
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