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UNITED STATES PATENT OFFICE.

' WILLIS A. INGALLS, OF CLEVELAND, OHIO,

KNITTING-MACHINE.

1,025,470.

'vApplication filed June 5, 1909, Serial No. 500,457.

To all whom 4t may concern:

Be it known that T, Wirns A, IxeaLns; a
sibject of Tdward the Seventh, King of
England, residing in Cleveland, Cuyahoga
county, Ohio, have invented certain new and
useful JTmprovements in Knitting - Ma-
chines; and T hereby declare the following
to be a.full, clear, and exact description of
the same, such as will enable others skilled
in the art to which it appertains to make
and to use the same: ’

My invention relates more particularly
to the"mechanism for mounting and operat-
ing the needle. ‘

Tn knitting machines as heretofore made
the needle and the needle plate are sub-
jected to excessive friction.and-tonsequent
wear and breakage, by reason ¢f the manner
in which the needles are mounted and actu-
ated.  THe needles are mounted in slots in
the needle plate and the projecting shank
of the needle actuated by cams suitably

inounted and operated, without support for |

the shank of the needle except such as it re-

ceives from the side of the slot in-the needle |

plate. Tn some machines the depth of the
slot has been increased beyond the thickness
of the needle so as to allow the side of the
projecting shank of the needle to have
greater bearing surface against the sides of
the slots, while in other machines other de-
vices have been resorted to in order to give
greater bearing surface to the side of the
needle so as to prevent the needle from
yielding in the direction of the motion of
the cam and binding in its slot, causing the
cam to shear off the shank of the needle.
The object of my-invention is to so mount
and operate the needle that the bearing sur-
face thereof and of the needle plate in which
it is mounted and also that part of the
needle through which motion is imparted
(hereinafter referred to as its shank) shall
not be subjected to the wear and strain in-

-cident to the present method of operating

the needles. : .
My invention consists in the usual slotted

. or grooved needle plate in which the needles
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are mounted in the usual manner and an
auxiliary needle plate so mounted with ref-
erence to the needle plate proper that the
outer- end of the projecting shank of the
needle is supportéd by corresponding slots
or grooves in the auxiliary needle plate, and
in this manner held rigidly against the ac-
tuating cam, thereby -obviating the strain
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and resulting friction and wear in the slot
of the needle plate proper, and the conse-
quent breaking of the needle. Tn order to
accomplish this T divide the cam plate into
two parts and convey the motifn to the
needles in the manner hereinafter described.

In the accompanying drawings, Figure 1
shows a sectional side elevation of one side
of the circular knitting machine embodying
my invention. Tig. 2 represents a vertical
sectional view showing the opposite side of
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same.  Fig. 3 shows a plan view of.a part .

of the horizontal needle plate propér and

“the tops of the horizontal cams, the auxil-

iary needle plate and the cam plate being
removed. Tfigs. 4 and 5 are enlarged views
showing detail of the needle plate, needle
and cams.  Fig. 6 shows a séctional detail
of the vertical needle plate and its auxiliary
needle plate.

Like figures
the drawings. _

12 is the frame of the machine.

19 is the horizontal needle plate mounted
on the frame 12 and secured thereto by cap
screws 20. Mounted upon the outer side of

indicate like parts in all of

the needle plate 19 is the auxiliary needle,

plate 21 secured to 19 by the screéws 22,
14 is the hovizontal cam plate attached to
the shaft 28 by the arm- 14°. This cam
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plate 14 supports the adjustable cams 25 .

and rigid cam supports 47 which are at-
tached thereto by the screws 26. The cams
25 are adjusted by screws. 49, as shown in
Figs. 2 and 3, the extent of the movement of
the needle being determined by the adjust-
ment of the cams. :

18 is a.cam ring let into.an annular ring

in the needle plate 19 and supporting the

a8

cams 23 which are attached thereto by the -

serews 24. The lower surface of the cam
plate 14 and the cam ring 18 are provided
with teeth 14* and 18> which engage with
gears 15 and 17 respectively as shown in
Fig. 1. ‘

97 are needles mounted in the slots or

grooves 19* of the horizontal needle plate
19. The needles 27 are bent double form-
ing a shank 272, the upper end or outer ex-
tremity of the shank 27 being adapted to
fit into the groove or slot 21* in the lower
surface of the auxiliary needle plate 21, as
shown in Figs. 4 and 5. o

34 is a vertical needle plate mounted on
the central shaft 28. It rests upon collar 36
secured by screw 44. Needle plate 34 is pro-
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vided with the slots and grooves 34e in
which are mounted needles 41, - )
35 is an auxiliary vertical needle. plate

" mounted in the needle plate 34 and attached .

10

15

-20

183

25

30

35

* volves cam-ring.18

40-

~ of its inward stroke when

‘location to

thereto by pins 34,
the needle plate 35-is
grooves 35* corresponding in number and

The outer surface of

plate 34 as shown in Fig. 6.
29 is a vertical cam plate mounted on

shaft 28 and is provided on its lower side
‘with toothed surface 29e.

The cam plate
29 supports dog 39 which in turn supports
cams 38, the latter being attached fo the

head 89 of the dog 40 by screws 382, the ob-’

ject_of the dog
of the cams. -
83 is a cam ring for operat_,ilig
needles 41 through cams 37 (
are attached to the cam ring 83 by screws
45 (Fig. 2). . '
indicates teeth on the lower surface
of the cam ring 33. The toothed surface of
cam plate 29. and cam ring 33 engage the
pinions 30 and 32 respectively, the pinions
being attached to spindle 31, thereby caus-
ing the cam ring and the cam plate to re-
vo Xe in unison,
shaft 11 to which are also attached the
15 and 17, Fig, 1.
shaft 11 and pinion 15 rotates the cam plate

being to permit adjustment

the vertical

1g. 1) which

provided with slots.er -
the grooves ‘84s-.of the needle’

driving pulley 10 is mounted on ‘the
ears |
The revelving of the

14 causing its adjustable cams 95 to im..

. pinge against the front side of the shank

272 of

needle 27 forcing the needle outward.
At the

same time the rotation of gear 17 re-

and .cams 23 the lgtter :

being se adjusted that the revelving -of. the

cam ring forces the needle
shank-27% inwardly or toward the center of
the machine until it has

27 through its:

reached ‘the limit"
it is again forced :

- outward—by—cams 95 The- ‘corresponding ,

movement is imparted to the cams of the .
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" sttion and;
arm 48
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vertical needle

the needle downward

of the needle

plate 29, through the arm 4"
plate 14, secured to the shaft:

28, upon which the inner -cam- plate 29 %s.

firmly mounted. The. toothed surface  29*
of needle plate 29 imparts metion to -the

gear 30 and through the spindle 31 to gear:

32, which in turn imparts motion to the eam
ring 33. As the cam ring 29 revolves its
cams 38 coming in contact with the upper
side of the shank 412 of the needle 41 farces

the cam ring 33 coming in contact with the
shank of the needle force it nupward. The
length of the stroke or movement of the
needles may, of course, be determined by
the form and adjustment of the cams in ac-
cordance with requirements.
The vertical
prevented from rotating by the
projecting downward and inwardly
from the frame of the machine and being

while the cams 37 of.

‘needls plate 34 is held in po- .

| Figs.

| needles are necessarily very. ¢

1,025,470

-adapted to engage the lug 34% as shown in
2 and 6, there being only sufficient
space between. the arm 43 and the Iug 34 to
permit the material 46 to pass down between
em. - : '
... The mechanism herein described is par-
ticularly efficient in"doing very fine work.
In this character -of work the ; oints of the
and when the

slet and nesdle have become

come in contact with ithe opposing needle,
breaking the needles. More gr
material is cut by the contact of the needles,
catising the machine teo -drog stitches ‘and
‘make holes in the garment anc regultingin a
great amount of waste. Wi'»th»-my ‘invention
the needle is held rigidly i position gnd the
point of the needle may come-in very close
proximity to the opposing needle  without
danger of coming in comtact with it, or near
enough:to it to injure the material, . ,
From' the foregoing specifications -and
drawings it will be readily understood that
my invention may be applied to so-called
flat kuitting machines as easily as it is to
circular machines, and the necessary me-

sdlves to any person skilled in the art to

which it appertains. o :

Having described m invention, I ¢claim:
‘with a needle plate having slots or grooves
for the meception of needles, of an auxiliary

provided with slots or
ing to these of the.needle plate proper,
needles mounted in the greoves of said
needle plate proper .and having shanks pro-
jecting into and adapted to engage “the -cor-
responding grooves in said auxiliary needle
plate, -cams meounted between said needle
plate proper .and the auxiliary needle plate
and adapted to force spid needles forward
and ‘back, cam holders or plates supporting

grooves ‘correspond-

to said cams for the purpose specified.

2. In a circular knitting machine, the com-
bination with g needle plate having slots
or groaves fer the reception of the needles,
of an auxiliary needle plate mounted
site . thereto amd provided with slots eor
grooves correspondmg to those of the neale
plate, needles mounted in grooves i smid
needle plate and having shanks ‘projecting
into and adapted to engage the grooves in
said auxiliary needle iate, 1 cam plate and
cam ring provided with cams apted . o
enguge the shanks of the needles at & po; t
between the needle plate and the anxilinry
needle plate and to
ward and back and
motion to said cam
stantially as gid -

means for imparti
Plate and tam ning, sub-
r the purpuse spetified.

worn, even a slight twist in’ the.needle is '
sufficient to cause the latch: of the needle 40

uently the

chanical changes-will readily sugpest them- :
‘96

‘0ppo-

force said needles fop-

10

ose. together, -
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1. In a knitting mac ine, the combination
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| needle plate mounted ‘oppesite’ thereto and
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said cams, and means for Tmparting motion
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In a circular knitting machine, the com-
l;matlon with a needle plate having slots or
grooves for the reception of the needles, of
an auxiliary needle plate mounted opposite
thereto and provided with slots or grooves
corresponding to those of the needle plate,
needles mounted in grooves in said needle
plate and having shanks projecting into and
adapted to engage the grooves in said auxil-
iary needle plate, a cam plate provided with

cams mounted between the needle plate and

the auxiliary needle plate and- adapted to
foree said needles outward from the center
of the machine and means for adjusting said
cams, a eam-ring provided with cams mount-
c¢d thereon between the needle plate and the
auxiliary plate and adapted to force said
needles toward the center of said machine,
and means for imparting motion to said cam
plate and cam ring, substantially as and for
the purpose specified.

4. In a civeular knitting machine the(om—
Dination of a horizontal dial needle plate
having slots or grooves for the reception of
the needles, -an auxiliary horizontal dial
needle plate mounted opposite thereto and
provided with slots or grooves correspond-
mg to those of the needle plate, needles
nounted in said needle plate and having
shanks prajecting into and adapted to en-
gage the grooves of the auxiliary needle
plate, a cireular cam plate 14 mounted above
said needle plates with its inner edge pro-
jucting downward and adapted to support
calns 25, cams 25 secured to the inner edge

“of the cirenlar cam plate 14 and adapted to

force the shank of the needles outward, an
annular am plate 18 mounted in the needle

“plate 19, and adapted to support cams 23,

cams 23 secured to the upper side of the an:

nular cam ring and adapted to force the.

shank of the needles inward, gears 15 and
17 mounted on a driving shaft 16 and adapt-
ed to respectively engage the toothed lower
surfaces of the cam plate 14 and the annular
canm ring 18 and to rotate them in unison
substantially ax and for the purpose specl—
fled
In a circular knitting machine the com-
bmah(m of a cylindrical needle plate 34 hav-

ing in its inner surface vertical slots or |

grooves for the reception of needles, an aux-
iliar y eylindrical needle plate 35 mounted in-
side of the needle plate 34 and having in its

outer surfare vertical slots or grooves cor-
responding to those in the needle plate 34,
needles mounted in the slots or grooves of
cylinder 24 and having shanks adapted to
engage the slots or grooves in eylinder 35, a

evhindrical cam phte 29 adapted to support.

at its upper end cams 38, cams 38 mounted
on the upper end of cam plate 29 and adapt-
ed to force the shank of the needles down-
ward, an annular cam ring 33 mounted be-
tween the needle plates 34 and 33, cams 37
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mounted on the outer surface of cam ring 83

and adapted to force the shank of the needle
upward, gears 30 and 32 rigidly mounted
on shaft 31 and respectively engaging the
toothed lower surfaces of cam rings 29 and
33 and adapted to rotate them in unison,
substantially as and for the purpose speci-
fied.

6. In a circular knitting machine the com-
bination of a cylindrical needle plate 34 hav-
ing in its inner surface vertical slots or
grooves for the reception of needles, an aux-
iliary cylindrical needle plate 35 mounted
inside of the needle plate 34 and having in
its outer surface vertical slots or grooves cor-
responditig to those in the needle plate 34,
needles. mounted in the slots or grooves of
eylinder 3% and having shanks adapted to
engage the slots or grooves in cylinder 35, a
cylindrical cam plate 29 adapted to support
at its upper end cams 38, cams 38 mounted
or the head 39 of the dog 40, the latter be-
ing adjustably mounted in the upper end of

cawy plate 29 said cams being adapted to
force the shank of the needles lownward,
an annular cam ring 33 mounted between
the needle plates 34 and 35, camns 37 mount-
ed on the outer surface of cam ring 33 and
adapted to force the shank of the needle up-
ward, gears 30 and 32 rigidly mounted on
shaft ‘31 and respectively engaging the
toothed lower surfaces of cam rings 29 and
33 "and adapted to rotate them in unison,
substantially as and for the purpose speci-
fied.

In testnnony whereof I have signed ‘my
name to this specification in the preserce of:
two.gubscribing witnesses.

; WILLIS A. INGALLS
Witnesses: , -

T.. BernarD WaARE,
Epirer PerERS.
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