| YARN LOOP DENSI TY ADJUSTMENT APPARATUS FOR Cl RCULAR
KNI TTI NG MACHI NES FI ELD OF THE | NVENTI ON The present
invention relates to a yarn | oop density 5 adjustnent
-apparatus for circular knitting machi nes and
particularly to a yarn | oop density adjustnent
apparatus capabl e of adjusting individual camon a
saddl e seat. BACKGROUND OF ‘f‘HE I NVENTI ON A circul ar
knitting machi ne can control the yarn loop 10 density
- of fabri¥ARY GOQRDENSIRY pBIUSTIMENTAPPARATUS
circular knitting machine has a plurality of cans to
*adjust the OR CIRCUEARIENITTINGeVMEACHINESI ons

of a fabric. Conventional techniques nostly aimto

adj ustFHHeDOX THN IXVENEIQN e cam For i nstance,

R OCutility patent Nos. M51848 15 and M47597

gr ant ed. t bhe hpresept i beventidins akbses ato adj yein8obp density
nmet hod that has a regul ati on wheel turnable to drive a
sl ﬁdeﬂdjlﬁtﬁmﬂtuwmn@uposﬁ)t i oircofara kadttind hénachines and
adj ustnent task is done nanually. Wen the nunber of
cams Parbeulagiyusicec i yargr davp tensidy adjwsttmesint appiesus
a great deal of manpower and tinme. 20 Human errors

al so &#Raegreadjvstogundividuabomdyont hisnddleobésty  U. S.
patent No. 5511392 di scl oses a nethod which has an

el evaBidgKeROUND AF EHE INVENTION posi tion of a
mounting, plate, thereby saddle seats which hold cans
~and ar e fosHrcsdanknitting machineg cphatentb the yaye dloup

or do&m. Mhile it can o
10 density of fabrics by adjusting the position of cams. The

circular knitting machine has a plurality of cams to adjust the
yarn loop density at different locations of a fabric.
Conventional techniques mostly aim to adjust the position of a
single cam. For instance, R.O.C utility patent Nos. M251848

15. and M247597 granted.to the Applicant disclose an adjustment
method that has a regulation wheel turnable to drive a slider to
adjust the position of a cam. The adjustment task is done

. manually. When the number of cams to be adjusted is great, to
do adjustment takes a great deal of manpower and time.

20 Human errors also are prone to occur. To remedy this problem,
U.S. patent No. 5511392 discloses a method which has an

- elevating means to adjust the vertical position of a mounting
plate, thereby saddle séats which hold cams and are located on

the mounting plate can be moved up or down. While it can

25 adjust the vertical positions of multiple cams, it cannot fine




25 adjust the vertical positions of nultiple cans, it
cannot fine 2 tune the yarn |loop density of

i ndi vidual fabric zones. U S. patent No. 7065988

di scl oses a device aimng to alter stitch tightness
of circular knitting machines. It is coupled wth a
novenent adj uster connectin% to a slider which is 5
slidable on a cam box of a Knitting nmachi ne and
supports a knockover cam The novenent adj uster
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Is to provi
: - cam is driven by the actuator, the two cam followers adjust the

cam position on the slider. It aims to adjust the position of a

single cam without relying on moving up or down of the

-mounting plate. The actuator also provides driving to

15. - eliminate the uncertainty of human control and tedious

operation. The adjustment cam is an eccentric cam in contact

with the two cam followers. The contact positions require

- precise calculation and fabrication to ensure that the cam can

provide accurate movement. Moreover, the adjustment cam is

20 embedded deeply in the saddle seat. Its size and moving track
range are restricted. Thus fabrication is difficuit.

SUMMARY OF THE INVENTION

- The primary object of the present invention is to provide
positional adjustment for a single cam. It is structured simpler,

25 and easier to fabricate or install in practice. To achieve the



positional adjustnment for a single cam It is
structured sinpler, 25 and easier to fabricate or
install in practice. To achieve the 3 foregoing
obj ect the present invention provides a yarn | oop
density adjustnent apparatus for circular knitting
machines. It is installed gn a circular knitting
machi ne which has at |east 3one needle to draw a
knitting yarn. The yarn | oop density 5 apparatus
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with  the trapsmission mechanism. The transmission
mechanism has first teeth. The slider has second teeth
corresponding to the first teeth. When the transmission

‘15 mechanism is driven by the driving means, through mutual
engagement of the first teeth and the second teeth, the slider
can be driven to generate a moving displacement. By means of
the mating teeth formed on the transmission mechanism and
the slider the position of the cam can be precisely adjusted.

20 | Another object of the invention is to prevent errors resulting
from manual adjustment of the cam position, and maintain or adjust
any time the cam position during operation of the circular knitting
machine. To achieve this object the invention further includes a
detection means to detect a driving condition of the driving means.

25  The detection means generates a detection signal according to the



machi ne. To achieve this object the invention further
includes a detection neans to detect a driving
condition of the driving neans. 25 The detection neans
generates a detection signal according to the 4
driving condition of the driving nmeans and inputs to a
processing unit. The proceSS|ng unit feedbacks an
adj ust rent si gnal based on 4t he detection signal to
the driving nmeans to adjust the driving condition

ion is the,rotational
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loop density to fabricate more versatile patterned fabrics.

The foregoing, as well as additional objects, features and
advantages of the invention will be more readily apparent
from the following detailed description, which proceeds with

15 reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a perspective view of an embodiment of the yarn
loop density adjustment apparatus for circular knitting
machines of the invention.

20 FIG 2 is an exploded view of an embodiment of the yarn loop
density adjustment apparatus for circular knitting machines of
the invention.

FIG. 3 is another exploded view of an embodiment of the yarn
loop density adjustment apparatus for circular knitting

25 machines of the invention.




the invention. FIG 3 is another exploded view of an
enbodi nent of the yarn |oop density adjustnent
apparatus for circular knitting 25 nmachines of the
invention. 5 FIG 4 is a perspective view of another
enbodi nent of the yarn |oop density adjustnent
apparatus for circular knitting machines of the
invention. FIG 5 is an expP-oded vi ew of anot her
enbodi nent of the yarn 5 |oop density adjustnent
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- machines of the invention.

10 FIG. 7A is a séhematic view of another embodiment of the
yarn loop density adjustment apparatus for circular knitting
machines of the invention in an operating condition.

FIG.7B is a schematic view of another embodiment of the yarn
loop density adjustment apparatus for circular knitting

15 machines of the invention in another operating condition.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Please refer to FIGS. 1, 2 and 3 for an embodiment of the
invention. The yarn loop density adjustment apparatus for

20 circular knitting machines of the invention is installed on a
circular knitting machine which has at least one needle (not

* shown in the drawings) to draw a knitting yarn. The yarn loop
density adjustment apparatus includes a saddle seat 20
coupled on the circular knitting machine and a driving means

25 30 installed on the saddle seat 20. The saddle seat 20 has a




circular knitting machi ne which has at | east one
needl e (not shown in the drawings) to draw a knitting
yarn. The yarn |oop density adjustnent apparatus

i ncludes a saddle seat 20 coupled on the circular
knitting machine and a driving nmeans 25 30 installed
on the saddl e seat 20. The saddle seat 20 has a 6
transmi ssi on nmechani sm 21 dfiven by the driving nmeans
30, a slider 22 driven by the transm ssion nmechani sm
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fully engagenent resulting from erances
first teeth 211a. Moreover, the first gear 211 further has third
teeth 211b. The second gear 212 has fourth teeth 212a mating
the third teeth 211b. When the driving means 30 drives the
second gear 212, through engagement of the fourth teeth 212a -
15 and the third teeth 211b, the first gear 211 is driven and
rotates. Through engagement of the first teeth 211a of the first
gear 211 and the second teeth 221 of the slider 22, the slider
22 is driven to generate a moving displacement.
To avoid not fully engagement resulting from tolerances
20 of the second teeth 221 and the first teeth 211a that might
cause a displacement error of the slider 22 driven by the
driving means 30 through the transmission mechanism 21, an
elastic element 222 may be interposed between the slider 22

and the saddle seat 20 to push the slider 22 in contact with the

25  transmission mechanism 21. In this embodiment the saddle




20 of the second teeth 221 and the first teeth 211la
that m ght cause a displacenent error of the slider
22 driven by the driving means 30 through the
transm ssi on nmechani sm 21, an elastic elenent 222 may
be interposed between the slider 22 and the saddle
seat 20 to push the slider 22 in contact with the 25
transm ssi on nmechani sm 21. 'n this enbodi ment the
saddle 7 seat 20 has a track 24 to hold the noving
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. Refer to FIGS. 4 and 5 for another embodiment of the
invention. The yarn loop density adjustment apparatus for
circular knitting machines further has a detection means 40
* located on the. driving means 30 to detect the driving
15 condition thereof. The detection means 40 is used on the
driving means 30 which includes a stepping motor or server
motor. The detection means 40 includes an optical grid disk 41
driven by the driving means 30 to be rotated therewith, a light
emitter 42 and a light receiver 43 located on a light emission
20 path. The optical grid disk 41 has a plurality of scale holes
411 that are equally spaced from one another to allow the light
~ emitted from the light emitter 42 to pass through and reach the
light receiver 43. When the optical grid disk 41 is driven and
rotated by the driving means 30, the light emitted from the

25  light emitter 42 passes through or is blocked due to the spaced




emtter 42 and a light receiver 43 | ocated on a |ight
em ssion 20 path. The optical grid disk 41 has a
plurality of scale holes 411 that are equally spaced
fromone another to allowthe light emtted fromthe
light emtter 42 to pass through and reach the [ight
recei ver 43. \Wen the optical grid disk 41 is driven
and rotated by the driving8neans 30, the |ight
emtted fromthe 25 |ight emtter 42 passes through or
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one cycle of rotation or being located at the initial spot
position.
Refer to FIG. 6 for the signal block diagram of another
embodiment of the invention showing. The detection means
15 40 is electrically connected to a processing unit 50. As
previously discussed, the detection means 40 includes the
light receiver 43 and the initial spot sensof 44. The light
receiver 43 detects the driving condition of the driving means
30 and generates a first detected signal A. The driving
20 condition may be rotational speed or direction. The initial spot
sensor 44 detects the initial hole 412 of the optical grid disk
41 and generates a second detected signal B. Both the first and
second detected signals A and B are input into the processing

unit 50 which, through an input device 51, can preset a

25  standard signal C to determine the position of the cam 23. The




receiver 43 detects the driving condition of the
driving neans 30 and generates a first detected
signal A The driving 20 condition may be rotationa
speed or direction. The initial spot sensor 44
detects the initial hole 412 of the optical grid disk
41 and generates a second detected signal B. Both the
first and second detected 8ignals A and B are input
into the processing unit 50 whi ch, through an i nput
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and t86018N5 1 BS the processing unit 50, and output the adjustment

signal D to the driving means 30 to activate or adjust the

driving condition of the driving means 30. The driving means

30 is' a server motor. Based on the adjustment signal D the

15 rotational speed or direction may be changed. The server

motor drives the second gear 212 to rotate, and through the

fourth teeth 212a and the third teeth 211b that are engaged,

the rotation is transmitted to the first gear 211. Then through

the engagement of the first teeth 211a and the second teeth

20 221, the slider 22 can be moved to the displacement desired.

Referring to FIG. 7A, when the server motor rotates in the

- clockwise direction, the slider 22 is moved downwards along

the track 24 of the saddle seat 20. On the other hand, when the

server motor rotates in the counterclockwise direction, the

25  slider 22 is moved upwards along the track 24 of the saddle




fourth teeth 212a and the third teeth 211b that are
engaged, the rotation is transmtted to the first
gear 211. Then through the engagenent of the first
teeth 211a and the second teeth 20 221, the slider 22
can be noved to the displacement desired. Referring
to FIG 7A, when the server notor rotates in the

cl ockwi se direction, the sli®Mer 22 is noved downwards
along the track 24 of the saddle seat 20. On the
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actual position of the cam 23. As the driving condition of the
driving means 30 can be detected through the light receiver 43
and initial spot sensor 44, and through the input device 51 a
15 preset driving condition may be set, by comparing the
detected signals A and B with the standard signal C, the
adjustment signal D can be sent back to the driving means 30
to adjust the driving condition of the driving means 30 at a
preset condition, and also move the cam 23 to the preset

20 position.
As a conclusion, the yarn loop density adjustment
apparatus for circular knitting machines of the invention can
adjust the position of a single cam 23 to control the yarn loop

density to fabricate fabrics with more versatile patterns.

25  Through a simple gear set to drive the movement of the slider




detected signals A and B with the standard signal C

the adjustnent signal D can be sent back to the

driving neans 30 to adjust the driving condition of

the driving neans 30 at a preset condition, and al so

nove the cam 23 to the preset 20 position. As a

conclusion, the yarn | oop density adjustnent

apparatus for circular knitting machines of the

i nvention can adjust the position of a single cam 23

to co ol the yarn | qf densjty to fabrjcate fabrics
at%
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Accordingly, the appended claims are intended to cover all
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mnvention.
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What is Clainmed is: 1. A yamloop density adjustnent
apparatus for circular knitting machines installed on
a circular knitting nmachi ne which has at |east one
needle to draw a yarn, conprising: 5 a saddle seat
which is coupled on the circular knitting machi ne and
has a transm ssion nechanism a slider driven by the
transm ssi on nmechani smand a camfastened to the

- slider to guide novenents of the needle; and a

driving nmeans installed on the saddle seat to drive

the transm ssion 10 nechanint wherein the

transm ssi on nechani smhas first teeth, the slider

having second teeth corresponding to and engageabl e
What is©®afmedtist eeth, the transm ssion nmechani sm

driven by the driving neans noving the slider to

bereyarre leoprdensity adjspinace neppiardths dogkirtchlar dmg@gedmachines
first teeth and the 15 second teeth. 2. The yarn | oo
deHlsﬁt%liﬁdaaﬁl dsERaHer kppungmoachane srhichnhes afdesssione: meedle to

tr 1SS nechanismis a gear set. 3. The yarn | oop
de%%?%gjg[}fg%ﬁs(m%pparat us of claims 1 or 2, wherein
the a?‘shti&’l%rseﬁﬂ‘@hfdﬁqs%Bﬁﬂiteﬁe(ﬁ‘?g% c"s?{cl%gieﬂg&ﬁfgﬂlgged by an

el astic elenment to pus ntact with

t hmathiaes ahd shay aneehsmision dnediiistal m stider At by the
adj ust nent apparatus of any one of clains 1 to 3,
ARSNAISsInG  rdchamigmmeads ai sam Jestoped not ohe  BideA toargmide

DY PRg i eEed et | ed on a ci reul ar ki tting
machj "Wrivifi® AR f@alled on the saddle seat to drive the transmission
mechanism;
wherein the transmission mechanism has first teeth, the slider having
second teeth corresponding to and engageable with the first teeth, the
 transmission mechanism driven by the driving means moving the slider to
generate a moving displacement through the engaged first teeth and the

second teeth.

2. The yarn loop density adjustment apparatus of claim 1, wherein the

transmission mechanism is a gear set.

3. The yam loop density adjustment apparatus of claims 1 or 2, wherein the

slider and the saddle seat are interposed by an elastic element to push the

slider in contact with the transmission mechanism.

4. The yarn loop density adjustment apparatus of any one of claims 1 to 3,

wherein the driving means is a server motor.

5. A yarn loop density adjustment apparatus for circular




a saddl e seat which is coupled on the circular

knitting nmachine and has a transm ssion nechanism a
slider driven by the transm ssion nmechani smand a cam
fastened to the slider, the transm ssion nechanism
having first teeth, the slider having second teeth
corresponding to the first teeth; a driving neans
installed on the saddle seat to drive the transm ssion
mechani sm and a detection neans | ocated on the

driving nmeans to detect a driving condition of the
driving neans; wherein the dStection nmeans generates a
detected signal according tothe driving condition of
the driving neans-and inputs to a processing unit
whikaiittingessihibheciksaticd dnustit@ilar Bhigtivdd nebed, 66mbh8ing:
detection signal to the driving neans to adjust the

dr i visngpdebmsnat mdnch isesoapled én ththerqdankhittong densi ty

adj us nen%@ﬁpﬁgratus of .cl.aim5 wherein the . '

tr %I??sﬂﬁ' 5y ¢ rhrffasnssign gmeehaism, 72 siiler ydfiven dayp the
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the transm ssion nechanism 8. The yarn | oop density
thdjfust teetit, apparatus of any one of clains 5 to 7,

wherein the driving neans is a server notor. 9. The

y &r ATIVBE) MRARS | tllﬁtail@ﬂugli rtbet sagiolbersgatu o afrivenyhoimnsmission
clains 5 to0, 8 14 wherein the driving neans is a
Ig?gﬁﬁ?ﬂﬂ’ or. 10. The yarn | oop density adjustnent

agp 0 f_claj 5. rein the ;. .
i B3 oY 180Rofl off el Ry Hoan U] it o ariving
doatiftidmérdhe?BeHg means;

wherein the detection means generates a detected signal according to the

driving condition of the driving means and inputs to a processing unit which

feeds back an adjustment signal based on the detection signal to the driving

means to adjust the driving condition thereof.

6.The yarn loop density adjustment apparatus of claim 5 wherein the
transmission mechanism is a gear set,

7. The yarn loop density adjustment apparatus of claims 5 or 6, wherein the
slider and the saddle seat are interposed by an elastic element to push the
slider in contact with the transmission mechanism:.

8. The yarn loop density adjustment apparatus of any one of claims 5 to 7,
wherein the driving means is a server motor. |

9. The yarn loop density adjustment apparatus of any one of claims 5 to 8,




or rotational direction thereof. 11. The yarn | oop
density adjustnent apparatus of any one of clains 5to
10, wherein the processing unit presets a standard
signal to determne the position of the cam and

out puts the adjustnent signal after having conpared
wWth the detected signal. 12. The yarn | oop density
adj ust rent apparatus of any one of claims 5 to 11,
wherein the detection neans includes an optical grid
di sk driven by the driving neans, a light emtter and
a light receiver located on ma light em ssion path,
the optical grid disk having a plurality of scale
holes that are equally spaced and allow |light emtted

f r orwhdrein thglirivéng tieans ixa peppingthotoegh and reach the
13. The yarn | oop density adjustnent

! ' .
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f .h ninitial,.spo ensar, the aptjcal gri
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initial spot sensor.
11. The yarn loop density adjustment apparatus of any one of claims 5 to 10,

wherein the processing unit presets a standard signal to determine the
position of the cam and outputs the adjustment signal after having
compared with the detected signal.

12. The yarn loop density adjustment apparatus of any one of claims 5 to 11,
wherein the detection means includes an optical grid disk driven by the
driving means, a light emitter and a light receiver located on a light

-emission path, the optical grid disk having a plurality of scale holes that
are equally spaced and allow light emitted from the light emitter to pass
through and reach the light receiver.

13. The yarn loop density adjustment apparatus of claim 12, wherein the

~ detection means further has an initial spot sensor, the optical grid disk
having an initial hole corresponding to the initial spot sensor to allow the

light to reach the initial spot sensor.




