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Patented Feb. 15, 1949 2,461,583

UNITED STATES PATENT OFFICE

2,461,583
ENITTING MACHINE

George O. Young, Robesonia, Pa., assignor to
Vanity Fair Mills, Ine., Reading, Pa., a corpora-
tion of Pennsylvania

- Application December 30, 1946, Serial No. 719,229

1

My invention relates to knitting machines of
the flat or tricot type. :
Among the objects of my present invention are
the following: ) '
1. To improve generally the machine disclosed
in my application filed October 15, 1945, Serial
No. 622,321,
2. To provide a machine in which the use of the
rock shaft of the machine of the above application,

which has bearings for the needle-bar and the 10 in Fig. 12 of the needle-point movement,
tongue-bar carrying shafts, is eliminated. ’ Fll_ig. 115 is ax;l enlargement of the diagram shown
3. To provide a machine in which the weight of  in Fig. 12 of the movement of pin 22. |
the needle bar, tongue bar and sinker bars is _Fig. 16 is a schematic view showing a propor-
carried entirely by the main eccentric shaft of __ tion of parts and eccentric throws and settings to
the machine, .18 pr;duci the movements indicated in Fig. 12,
4. To provide a machine in which no recipro- ig. 17 is an enlarged detail vertical section
cating rods or shafts are employed for supporting showing one means (17 for pivotally connecting
the needle bar, the tongue bar and the sinker th; totfilgu% to the needle. :
bar. I the drawings in which like numerals and
5. To provide a machine in which the sinker bar 20 %etters of reference indicate like parts in all the
has an oscillating movement instead of a recti. gures, | and 2 represent the end frames of the
linear or reciprocating movement as in the ma-  machine, 3 the base, 4 the top eye-beams and § the
chine of my application aforesaid. iguare hfollow longitudinal beams which connect
6. To provide a machine in which adequate pro- e end frames into g rigid structure.
vision is made to support the main eccentric shaft 2% - Mounted in suitable end bearings T and inter-
so that it can carry the weight imposed upon it mediate bearings 8 is the main eccentric shaft 6
without vibration or bending. ~of the machine. On the shaft 6 at sultably spaced
7. To provide improved means for adjusting the intervals are needle and tongue lifting and lower—
eccentrics so as to give the proper movements to 30 ing eccentrics 9, around which the straps 15 of
th;ar niﬁdles,ttongues and sinkers. ?eﬁdle-bar carrying arms 14 are held as will more
0 the attainment of the aforesaid objects and ully appear later. ,
ends invention further resides in those novel de- As best shown in Pig. 2 the shaft 6 carries a
tails of construction, combination and arrange- hand wheel 10 and is coupled to an electric driv-
ment of parts which will hereinafter be first de- ing motor {1 of any approved and suitable kind,
seribed in détail and then be specifically pointed 35 An additional bearing 12 is provided for the driy-
&1111: in the a,ppel‘ldedd claims, refere}xlmc;i1 keing had to énﬁ end of the 's?aft 6. On its other end the shaft
€ accompanying drawings in which: as a worm for a purpose later to appear.
 Fig. 11s a front elevation of the left-hand por- Each arm 14 (two or more, of course, being used)
tion of the machine, the cloth take-up mechanism © has a wrist pin bearing 16 for the wrist pin 22 to
bem_g om}tted gnd pgrps brokeq away. which the connecting rod 21 is provided at one of
‘Flg. 21is a view similar to Flg. 1, showing the its ends. The other end of the rod 21 is provided
ngh_t-haz_ld portion of thfa machine, wi'th an eccentric strap 23 to embrace the eccen- -
Fig. 3 is an end elevation of the left-hand end tI_'lc 19 on an eccentric shaft 20. The eccentric 19,
of t}qe n;achme. ] ) 45 V2 connecting rod 21, moves the needle bar trans-
Fig 4. is an end elevation of the right-hand end versely back and forth in proper timed relation to
of Ft}le 5n_1_a,ch1ne. . ) ) the movement§ of thg: other parts of the machine.
- 13. 5 I;Saasgrergzgr g;gsl; igté?zréacig the line —5 of I'It‘;he 'a-lrntz 14 llsu pll'lowde};l ogl each side with a wear
- ) v : . plate 0 which is bolted arcuate -guide-way
] Pig. 6 is a detail e}evaf:lon ;ooking in the direc- 50 plates 18 between which the arcuate arms 32 slide.
m;l'i ;f 7tlf;e arx“iO\gl :Ii lr_ldF‘lg.1 3. u ) The curvature of the slidgwa’y provided by the
. - 115 a aetall side elevation of the sinker- plates 1T and 18 is concentric with the point where
a;,i gagrg;n;gs :g;}rir;.n on the Tine 88 of Fig, 7 thedtl;ong-;uedist aﬂ:tachedt to i!;he needle. (For the
.81 on q € 8— L. needle an ongue structure see Patent No. )
Fig. 9 is a detail side elevation of the combined 5 2,403,961 issued July 16,1943, :

needle-bar and tongue-bar carrying unit,

15 Claims. (Cl. 66—86)

b

2

Fig. 10 is a section on the line {0—{0 of Fig. 9.

Fig. 11 is a view similar to Fig. 9 showing the
other side of the unit.

Fig. 12 is a diagrammatic view showing the rela-
tive movements of the principal parts of the
machine,

Fig. 13 is an enlargement of the diagram shown
in Fig. 12 of the movement of the pin 35. :

Fig. 14 is an enlargement of the diagram shown

The shaft 20 is provided with a gear 25 that -




.

meshes with an idler gear 26 driven by a gear 2T

on the shaft 6 as best shown in Figs 2 and 4.

A needle bar 28 is mounted on the arms 14, to
which bar the leads 29 that carry the needles 30,
are secured (see Fig. 5).

The tongue-bar carrier or needle-case carrier
21 is oscillatably mounted on the arm {4 through
the provision of the arcuate arms 32 hereinbefore
referred to. The arms 32 have stiffening ribs 83.
The carrier 81 has a slot to receive one end of a
connecting rod 38 to which it is connected by a
wrist pin 35 held in g bearing 34.: The connecting

rod 38 is operated by an eccentric 37 on & third

shaft 36, the strap 39 of the connecting rod 38
embracing the eccentric. A tongte bar 40 1s at-
tached to carrier 3i. The leads 41 which carry
the tongues 42 are secured to the bar 40 m the
usual manner.

Pivotally mounted on the main shaft 6 by a split
bearing 84 are sinker-bar carrying arms 43 to
which a sinker bar 45 is secured, the sinker bar
Having the sinker leads 46 secured to -it. The
ginkers are indicated by 41

. &8 is the smker-bar-rocklng eccentric which is
mounted on the shaft 36 and is connected to a
wrist pin 51 (carried by the arm 43) by means of
a connecting rod 88 whose strap 49 embraces the
eccentric “48.

A gear ‘52, on the main shaft §, meshes with an
idlér'gear 53 that meshes with a gear 54 on shaft
35 to drive that shaft (see F1gs 2and 4).

“Referring 1 novv more partrcularly to Figs. 1 and
3, it will be observed that a worm shaft 55 is
mounted in su1table bearmgs 56 on the end frame
i and carries a ‘worm wheel 67 that meshes with
the worm 13 on shaft 6. It also carries a worm
58 that meshes Wlth a worm wheel 59 on a short
shaft 60 that is Joumalled in a bracket 62 and has
a pinion §1 to mesh w1th a gear 63. The gear 63
is adJustably mounted on an arm 64 and meshes
wrth a p1n1on 65 on a cloth-gmdmg roller shaft
65 ’

'“As shown best in Fig. 4, 61 mdlcates the cloth
také-up roller shaft which carries a pulley 69.
A belt 19 passes around the pulley 69 and a pulley
68 on the shaft 66, a belt, tlghtener 11 being pro-
vxded for ‘the usiial purpose

-“On one end of the shaft 3§ is a worm 12 which
meshes with-a worm wheel 16 on a shaft 14 that is
Journalled in suitable bearings 15, one of which is
4 ‘part of a plate 13 projected from the end frame
. The shaft 74 has a pair of gears T7 which

mesh W1th the idler gears T8 on a stub shaft 79

that in ‘furn’ mesh thh other idler gears 80 on a
stub shaft 81. The gears 80 mesh with pinions 84
on the pattern wheél shaft 82. The shaft 82 is
journalled in bearmgs 83 and carnes the pattern
wheels 85. '

"817 designates thread-guide-bar-carrier-sup-
portmg ‘rods ﬁxedly ‘held in suitable bearings 99
in the end frames The thread-guide-bars 86 are
_carried by carriers 88 that slide on, but do not
turn on, the rods 81, for racking purposes.

"The bars 86 earry pattern-wheel-engaging rol-
lers 88, whlch are held in contact w1th the pattern
wheels 85 by springs 80.

The beams are mdlcated by 9I and the beam
brakes by 98.

‘The thread tensioning mechanisms which I pre-
fer to use, comprise each a shaft 83 mounted in
suitable bearings in the frame: The shaft 93

carries a drum-like structure cons1st1ng generally,

of ‘end ‘dises” | 14 supporting parallel, rad1ally ad-
Justable bars i I5 over whlch hars and over thread
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4.
guide rods 118 and 92, the thread from the
adjacent beam 91 passes.

The shafts 93 of the several tensioning means
also are provided with sprockets or pulleys 94,
84¢ over which and a sprocket or pulley 100 on
shaft 8, an endless belt 95 is passed whereby the
tensioning mechanism is positively driven. By

. adjusting the positions of the rods or bars 115 the

take-up and slacking of the‘thread-at the proper
times are provided for. In this application I lay
no claim per se o the thread tensioning mecha-
nism herein described as that constitutes the sub-
ject matter of my application Serial No. 718,487
filed December 26, 1946.

Oil pans 98 ‘and 97 are provided as shown.

The several eccentrics 9, (9, 37 and 48 are ad-
justable and of like construction. Therefore, a
description ‘of one-will suffice for all. Referring
now to Figs. 9, 10 and 11 it will be seen that a
sleeve 18{ is pinned to the shaft 6§ and disposed
eccentric to the shaft: A second sleeve 104 is con-
centrically mounted on the sleeve [:]] and op-
erates in the bushing 198. The outer c1rcumfer-
ence of the second sleeve 104 is, “howevet, -eccen-
tric to the sleeve 181, The sleeve 101 has a ﬁange
{62 that is concentmc w1th the outer surface of
sleeve 181 and is provided with an annular row of
holes 103. The flange 145 on sleeve 104 has a
similar row of holes 108, the centers of all holes
183, 109 being equxdxstant from the axis of the
sleeve 10!, The holes of one ﬁange are of an even
number and those of the other are one less in
number The flanges {81, 103 are held together
by jam nuts 167 threaded’ a.t 186 to the sleeve {01
and engaging the sleeve 104. The flanges 102, 104
are held from turning with respect o each other
by means of - a pin I8 held in reglstermg holes by
a keeper plate (11. The plate i1l is secured by a
serew 112 threaded into a tapped hole corre-
sponding to the pos1tlon of the hole 103 in ﬂange
igz.

“"The cloth C passes from the needles over guide
rods 113, to the roli on shaft 66 and from thence
to the take-up roll on shaft G'l ’

Operation

As the machine operates the several eccentries
will impart motion ‘such as will cause the needles
to rise through the sinkers and on the hook of the
needles leaving the sinkers, they will pass to the
right of the thread-guide eyes (in Fig. 5) then to -
the left of the same and down again, hooklng the
threads T and drawing thém down. On the up

troke, in passing through the smkers the tongues
open the hooks of the needles and after the
threads are hooked and before the hooks of the
needles pass down ‘into the smkers the tongues

close the needle hooks and hold same closed until
the previous loops about thé needles have been
knockéd over. The thread gmdes are racked twice’
in each cycle of the needle and tongue operation.

‘In-Fig. 12 T have shown, dlaurammatxcally,
the path travelled by the point of the needle 30,
the path travelled by the axis of the pin 22, ‘the
path travelled by the axis of the pin 38 during
each revolution of the eccentric’ shafts 6 and 36
and each twe revolutions of the eccentrrc shaft
20 (shaft 20 revolves at twice the speed of shafts
6 and 3§ while shafts 6 and 35 revolve at the
same speed). ) '

The correspondmg points in the several
graphs are numbered from ZEero to 70, When
shafts 6 and 36 move from zero to 5@ the point
of -the needle will move from zero (Fig, 14) to
Ba: pomt 35 w111 move from zero (F1g 13) to 523;




:2,461,588

5 _
"point 22 will move from zero (Fig. 15).to 52; and
a ‘point on shaft 20 will have turned a distance
-from zero to 52 (Fig. 12); and so‘on. :
- In Fig. 12 the center of shaft 36 is indicated

by 38°; the center of eccentric 37 is indicated by -

37c-and the center of eccentric 48 is-indicated
by 48°.. The center of shaft 6 is indicated by 6¢
and that of eccentric 9, by 9¢, Also the center
of shaft 20 is indicated by 20c and that of ec-
centric 19, by i8%. The thread guides are in-

dicated in Figs. 12 and 14 by 86, only two guides "

being indicated. y . .
- Tig. 16 is a schematic view showing the pro-
portions of the principal parts of an embodiment

of the invention using two thread guides and:

which will produce approximately the curves in-
.dicated in Figs. 12 to 15 inclusive. ‘

. With the eccentric 9 set in its lowest position
.and the point of needle 30 eleven and 1} inches
from the center of shaft 6 and directly above
the same, with connecting rods 21, 38 and 50 of
the same lengths (5 and 1, inches), with shaft
29 located two and 1} inches below 2 horizontal
drawn through the pomt of the needle at its

lowest p051t10n and pin 22 located one and %2 -

inches below the same line, with shaft 36 located
four and 3% inches below the same line and
located seven and % inches to the left of a line
‘drawn ‘perpendicular to the horizontal line at

.the low position of the point of the needle and .

passing through the center of shaft §, with shaft
20 positioned eight and ¥ inches to the right of
that perpendicular line (all as shown in Fig.
16), with the eccentric 37 set at four and %
degrees from the horizontal and having a total
throw. of 0.695 inches, with the eccentric 9 set
with its center directly below that of shaft 6 and
having a total throw of 0.782 inches, with eccen-
tric 19 set at twenty-six and 1% degrees and hav-
ing a total throw of 0.240 inches (all as shown
in Fig. 16), the point of the needle will traverse
approximately the path shown in Fig, 14, and the
needle case (tongue 42) will be operated to close
.the beard of the needle as the point of the beard
passes into the sinker nib and will hold the beard
closed while it passes through the previously
formed loop or loops on the needle, again open-
ing the beard by the time the point of the beard
leaves the sinker nib. »

With eccentric 48 set at fifty-eight and 5 de-
grees from the horizontal and having a total
throw of 0.280 inches; the sinker will move for-
ward and backward in proper timed relation to
cooperate with the needle in effecting the knit-
. ting operations.

It should be understood that the proportions,
eccentric settings and throws, etc.,, above re-
ferred to (as indicated in Figs. 12 to 16 inclu-
sive), are approximate only and may be some-
‘what  varied according to the exact timing,
movements of the needles, etc., that may be de-
sired by the machine builder, and I do not wish
to be limited to the same.

From the foregoing description, taken in con-
nection with the accompanying drawings, it is
thought the construction, operation and advan-
tages of my invention will be clear to those skilled
in the art.

What T claim is:

1. In a knitting machine employmg sinkers
and thread guides, the improvement which in-
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cludes a needle-bar-carrying arm; a main ec- -

centric-carrying shaft having an eccentric on
which said arm is carried; a tongue-bar carrier
carried by said needle-bar-carrying arm; a

'needle bar mounted on said’ needle~bar-carrying
‘arm; a needle mounted on-said needle-bar; a
'tongue bar mounted on said: tongue-bar.carrier;

a tongue mounted -onsaid tongue.:-bar; and
means for moving said needle- bar-carrymg arm

‘and - said - tongue-bar carrier transversely in

timed relation to the movements of said-needle-
bar-carrying arm under the influence of said:ec-
centric to cause the needle and. tongue to eﬁect
their knitting cycles.

2. An improved knitting machme accordmg to
claim 1 wherein said. tongues are pivotally con-
nected to the needles and said tongue-bar-car-
rier has movement in an arc having its center
approximately at the place where the tongue is
connected to the needle. . :
. 3. An improved knitting machine accordmg to
claim 1 wheréin a sinker bar with a sinker-is
mounted on a. sinker-bar-carrying arm; said arm
being pivotally carried by said eccentric-carrying
shaft; and means is provided for rocking said
sinker-bar-carrying ‘arm on its pivot .in' timed
relation to the movements of said needles and
tongues:

4, An improved kmttmg machine accordmg to
claim 1 wherein the ‘means. for movihg: ‘the
needle-bar-carrying arm and the tongue-bar ¢ar-
rier transversely comprises two shafts havmg
eccentrics, a connecting rod between the ecéen-
tric of one of said two shafts and said needle-
bar-carrying arm and‘a connecting rod between
the eccentric of the other of sald two shafts and
said tongue-bar carrier.

5. An-improved knitting machme accordmg to
claim 1 wherein the means for moving the needle-
bar-carrying ‘arm: and the ‘tongue-bar 'carrier
transversely comprises two shafts having eccen-
trics, a connecting rod between the eccentric of
one of said two shafts and said needle-bar-

‘carrying arm and a connecting rod between the

eccentric of the other of said two shafts and
said tongue-bar carrier and wheérein the tongue-
bar -carrier is mounted  on said needle-bar-
carrying arm for oscillatable movement thereon
6. An improved knitting machine according to
claim 1 wherein the means for moving-the needle-,
bar-carrying -arm -and the tongue-bar carrier

“transversely comprises. two shafts having'eccen-

trics, a connecting rod between the eccentric of
one of said- two shafts ‘and said needle-bar-
carrying -arm’ and g connecting rod between the
eccentric of the other of said two shafts and
said tongue-bar carrier, the tongue-bar carrier
being ‘oscillatably mounted on the needle-bar-
carrying arm, and wherein' the tongue is hinged
to the needle and the center of oscillation of said
tongue-bar carner is approxunately at the hinge
axis, - -

7. In a kn1tt1ng machine employing thread
guides, sinkers and needles, the improvement
which includes a main eccentric shaft; a needle- ]
bar-carrying arm carried on the eccentric of said
main- eccentric shaft; a needle bar mounted on

said ‘needle-bar-carrying arm; needles mounted

on said needle bar; a second eccentric. shaft; a
connecting rod between the eccentric of said
second eccentric shaft and said needle~bar-carry-
ing arm for imparting rocking motion to said nee-
dle-bar-carrying arm on said main eccentric
shaft’s éccentric; a tongue-bar ‘earrier; tongues
mounted on said tongue-bar carrier; said tongue-
bar carrier having at least one arcuate arm and
said needle-bar-carrying arm having a guide way
to receive said arcuate arm and support said
tongue-bar carrier on said needle-bar-carrying
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~mrm; a:third ecentric shaft; and's connecting rod
‘between the‘eccentric of said third ecentric shaft
-and said tongue~bar carrier.

8. A knitting' machine according to :claim 7
wherein. is provided .a -sinker-bar-carrying arm
:pivotally mounted on:said main:eceentric shaft;
‘g:sinker bar with sinkers mounted.on said sinker-
bar-carrying arm; a second eccentric on said
third -eccentric shaft; and a-connecting rod be-
tween said second eccentric and said sinkeér-bar-
<carry1ng arm.-

9. In . a knitting ‘machine the -improvement
which: ‘includes .a .needle-bar-carrying arm; -a
“tongue:bar-carrier mounted .on .and movable on
said 'arm; an ecentric shaft; & connecting rod:be-
tween said needle-bar-carrying ‘arm- and. said
-eceentric shaft; a second eccentric shaft; :a con-
mecting:rod . between said tongue-bar carrier and
-said second: eccentric:shaft; and:a single means
for -supporting the weight. of. said needle-bar-
carrying -arm, said tongue-bar: carrier and part
‘ofthe weight of .each said connecting rod. and
-imparting longitudinal Treciprocations to. said
needle-bar-carrying arm and the parts carried
thereby.

10, In.a. knitting - machine employing thread
guides, sinkers, knitting needles::and: tongues
shinged to the needles; ‘the improvement which
.includesa main eccentric shaft having:an-eccen-
tric; a needle-bar-carrying arm mounted.at: one

. :end:on: said eccentric;: a: needle:bar mounted.on

the other end of said arm; wear plates.on:each
side of said arm; arcuate ‘guide ‘plates on said
‘wear-plates; a tongue-bar carrier having.arcuate
.arms engaging:said- wear plates-and said -guide
‘plates; -a tongue bar mounted on said tongue-
‘bar carrier; a -second eccentric shafi having an
eccentric; a connecting rod between -said needle-
Jbar-carrying arm and the eccentric on:said sec-
.ond -eccentric shaft; a third eccentric-shaft; a
-connecting rod between said third eccentric shaft
and. said .tongue-bar carrier;. and .means for
driving said ' shafts in timed relation. to one
another for knitting purposes.

11..In a- knitting machine employing ‘thread
guldeS, sinkers kmttmg needles and tongues
hmged to ‘the tongues, the. improvement which
1nc1udes a main eccentric shaft having an-eccen-
tric; a. needle-bar-carrying-arnr mounted at one
end on.said eccentric; a needle bar mounted on
.the other end. of .said.arm; wear-plates on.each
sxde of said arm; arcuate guide plates:on said
‘wear. platns & tongue-bar carrier having arcuate
arms.engaging said wear plates and said gu1de
plates, a tongue bar mounted on said tongue-bar
carrier a.second- eccentric shaft having an;eec-

_centnc ‘4 connectmg rod between. said. needle-
bar-carrying arm and the. eccentric on -said
-second eccentric shaft; a third eccentric shaft; a
connectmg rod between.said-third eccentric shaft
and said tongue-bar carrier;. a sinker-bar-carry-
ing arm- pivoted at one end to. said main.eccentric
shaft a sinker bar mounted on.the other.end of
said s1nker-=bar -carrying arm; a second: eccentric
on said third eccentric. shaft; a connecting rod
between said. smker-bar-carrymg arm- and said
‘second eccentnc on said third eccentric:shait;
a.nd means for-driving:said- shafts in timed rela~-
txon ‘to.one another for knitting:.operations.
12..In.a kmttmg machine employing thread
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-rod between said sinker-bar-carrying arm and
fsald second eccentric on said third eccentric
‘shaft; ‘means for-driving said shafts in timed re-
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‘guides, -sinkers, knitting needles ahd tongues
‘hinged:to the tongues, the improvement which

includes a main eccentric. shaft having -an ec-
centric; a needle~bar-carrying arm mounted at
‘one end on: said eccentric; a'needle bar mounted

-on the:other end of said arm; wear plates on each
side of 'said arm; arcuate guide plates on said

‘wear plates; a:tongue-bar carrier having arcuate
arms’ engaging said wear plates and said guide
plates; a tongue bar mounted on said tongue-bar

‘carrier; ‘a second:eceentrie shaft having an ec-

centric; a connecting rod between said needle-
bar-carrying -arm and the eccentric on said
second eccentric shaft; a third eccentric shaft; a
connecting rod between said third eccentric shaft
and said tongue-bar carrier; a sinker-bar-carry-
ing arm pivoted at one ehd to said main eccen-

‘tric shaft; a sinker bar mounted on the other end

of said sinker-bar-carrying arm; a second eccen-
‘tric-on -said third eccentric ‘shaft; a connecting

lation to one another for knitting operations; and
means by which the timing of the eccentrics may
be individually adjusted.

13. A knitting machine according to claim 7
wherein said ‘eccentrics each comprises & sleeve
eccentrically ‘mounted ‘on the respective shaft
and having a flange provided with an annular

_series of pin holes, 2 second sleeve eccentrically

mounted on said first ‘sleeve and having a flange

provided with an annular series of pin holes, the
holes in one of said flanges being one less in

number than the holes in the other flange, said
holes 21l being spaced.radially an equal distance

from the axis of the second sleeve whereby only

one- hole of each sleeve will register with one
another at a time; and 4 .pin secured removably
in the registering holes. to hold said sleeves
‘against turning one on the other.

14, An improved knitting machine accordmg
to claim 1 wherein the needle has a point and
wherein eccentrics are set to.cause the point of

the. needle to move in a “figure eight” path sub-

stantially as shown in Fig. 14 of the drawing.
.15, An improved knitiing machine according

to claim 1 wherein the needle has .a point and

wherein . the. tongue is pivotally connected to the

-needle and-said tongue-bar carrier has movement

in-an.arc having its.center approximately at the

place where the tongue is connected o the needle,

and:wherein the eccentrics.are set-to cause.the

needle point to travel in a “figure-eight” path

substantially. as shown in.Fig. 14 of the drawing.
GEORGE 0. YOUNG.
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