| YARN LOOP DENSITY ADJUSTMENT APPARATUS FOR CIRCULAR
KNITTING MACHINES FIELD OF THE INVENTION The present
invention relates to a yarn loop density 5 adjustment apparatus for
circular knitting machines and patrticularly to a yarn loop density
adjustment apparatus capable of adjusting individual cam on a saddle
seat BACKGROUND OF THE INVENTION A circular knitting machine can
control the yarn loop 10 density of fakrics by adjusting the position of
cams. The circular knitting machine has a plurality of cams to adjust the

yarn loop j [fferent locations of a fabric. Conventional

techniqueg%m%&%%a&éﬁ tHel foddh P d MEPEIAR FARATUS

. instance, R.O.C ytif : d.M24 tedto
the Applicant disﬁgéxﬁgﬁﬁn@'#?ﬁﬁi%mﬁhﬂéﬁmé wheel

turnableppifiye @ By ko 1 RAjysSitFg @@sition of a cam. The adjustment

task is done manually. When the number of cams to be adjusted is great,
to do adjustifient faiesat gieategenof reanRawes and {ime. A0 5P MRRAsity
errors also are prone to occur. To remedy this problem, U.S. patent No.
5511392 djslgeerta ARpRvebwhidie has ianu bievdtng tineanmtc Aikiest thed

vertical position of a mounting . _
articularly to a yarn loop density adjustment apparatus

capable of adjusting individual cam on a saddle seat .

BACKGROUND OF THE INVENTION

A circular knitting machine can control the yarn loop

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 Jocations 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



plate, thereby saddle seats 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 2 tune the yarn loop
density of individual fabric zones. U.S. patent No. 7065988 discloses a
device aiming to alter stitch tightnesgof circular knitting machines. It is
coupled with a movement adjuster connecting to a slider which is slidable
on a cam box of a knitting machine and supports a knockover cam. The

tune OVRRERIRLHESH HiGsianaA cigalorsppaecting to an adusiment

cam, and may be driven to rotate the adjustment cam about its axis to a

selestarhangleoTHoGEHBS e DIt Hakairedrine activeprstiitthaishiness of
two cam followers that are located on the slider. When the adjustment

circulgamnigtuhdy emalohitresadtuatonupledwitbaan fotiesveenbididisistee camecting to a
position on the slider. It aims to adjust the position of a single cam without
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rication to ensure that the cam can prOV|de accurate movement.

The AdpiseMenttbamdisnantermit fmbedsdesidesnly dhesadelRaent titat are

size and moving track range are restricted. Thus fabrication is difficult.
locatQUMMAR Slider TN EN BHPNtFmhbdementss aivbe preseataciestbonthe two
seek to provide positional adjustment for a single cam. It may be
cam sigwars @dingi e tameasien Rhtkarligemndtaims 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 eliminate the uncertainty of human controt and tedious
operation. The adjustment cam is an eccentric cam in contact with the two cam
foliowers. The contact positions require precise calculation and fabrication to ensure
that the cam can provide accurate movement. Moreover, the adjustment cam is
embedded deeply in the saddle seat. its size and moving track range are restricted.
Thus fabrication is difficuit.

SUMMARY OF THE INVENTION

Embodiments of the present invention seek to provide positional adjustment
for a single cam. It may be structured simpler, and easier to fabricate or instali in

practice.



practice. 3 A first aspect of the present invention provides a yarn loop
density adjustment apparatus for circular knitting machines installed on a
circular knitting machine which has at least one needle to draw a yarn,
comprising a saddle seat which is cqupled on the circular knitting
machine and has a transmission methanism, a slider driven by the
transmission mechanism and a cam fastened to the slider to guide
movements of the needle; and a driving means installed on the saddle
A firsteadpadlive the BansmisHRRmesharéviaadherexthelyapsSauRsiaN adjustment
mechanism has first teeth, the slider having second teeth corresponding
apparatas oengagaliteittitly thednsteeetisidiediamsnissioarrkeittiagistadaniverwhich
by the driving means moving the slider to generate a moving
has atlispkicensentaioUgHitaw enyade CHMRPISENS snepdie seahuviiefisppupled on

means of the mating teeth formed on the transmission mechanism and the
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a e cam position, an ain or adjus me the cam
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aspect of the present invention provides a yarn loop density adjustment

transigpRacatuadehariankniiig machinesstide heschaiemanksitling teeth, the
machine, comprising: a saddle seat which is coupled on the circular

sliderknittimg isechirtetasit bayaspansingsmamdeehgapabiestidér tvirisbieeth, the
the transmission mechanism and a cam fastened to the slider, the

trans AN JeRFNRIRIEALARYS hAYIhaeifsiMBamaads moving the siider to generate a

moving displacement through the engaged first teeth and the second teeth. By
means of the mating teeth formed on the fransmission mechanism and the slider the
position of the cam can be precisely adjusted.

Embodiments of the invention further seek to prevent errors resuliing from
manual adjustment of the cam position, and maintain or adjust any time the cam

position during operation of the circular knitting machine.



slider having second teeth corresponding to the first teeth; a driving

means installed on the saddle seat to drive the transmission mechanism;

and a detection means located on the driving means to detect a driving

condition of the driving 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

b&sesatopntheagerctiof sippapreshstidiniegtineansavideust therairicipy density

_condition thereof. The processing unit can preset a standard signal to o
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output of the adjustment signal. Thus the cam can he moved to a.preset . .
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of the circular knitting machine to alter the yarn ensity to fabricate

and dnRiie Yassaiiei Ratieeefdaprine (fhesiorsseinmashualsas RadtigIRt teeth, the
objects, features and advantages of the invention will be more readily

slideramppdnenséaomdhte ol avimg spetaded) desbeptics, tedibh apideeersnediths installed
reference to the accompanying drawings. 4a BRIEF DESCRIPTION OF
on therradsigneanids Alae1tiealnspussins Vieacbpaisembadirerietsalien means
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cond iR Qieﬂ%t)ﬁriving means and inputs 1o a processing unit which feeds back an
adjustment signal based on the detection signal to the driving means to adjust the
driving condition thereof.

The processing unit can preset a standard signal to determine the cam
position and compare with the detection signal to output of the adjustment signal.
Thus the cam can be moved to a preset position through the standard signal during
operation of the circular knitting machine. Or the cam position may be changed
during operation of the circular knitting machine to alter the yarn loop density to
fabricate more versatile patierned 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 reference to the accompanying drawings.



adjustment apparatus for circular knitting machines of the invention. 5
FIG. 4 is a perspective view of another embodiment of the yarn loop
density adjustment apparatus for circular knitting machines of the
invention. FIG. 5 is an exploded view of another embodiment of the yarn
5 loop density adjustment apparatus4ar circular knitting machines of the
invention. FIG. 6 is a signal block diagram of another embodiment of the
yarn loop density adjustment apparatus for circular knitting machines of
the invention. 10 FIG. 7A is a schematic view of another embodiment of
the yarn Ioop denS|ty adjustment apparatus for circular knitting machines
SpMgign. FIG.7B is a schematic view of
—oop-aensity adjustment apparatus for

ing r
o SR B B, i
appafMB &P MENISRigreerefeniteE |5 3nd irkendichfor an embodiment of

the invention. The yarn loop density adjustment apparatus for 20 circular

FIG. Bnittiag meaubited oitwedhwentonbisdimtaitediohe gaoulardmidigngity adjustment
machine which has at least one needle (not

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 machines of the invention.



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 6 transmission mechanism 21 driven by the
driving means 30, a slider 22 driven by the transmission mechanism 21
and a cam 23 fastened to the slider 22 to guide movements of the needle.
In this embodiment the driving means_30 is a serve motor 5 to provide the
driving source of the transmission mechanism 21. The transmission
mechanism 21 is a gear set including a first gear 211 driven by the slider
22, a sebbnd dear 21pecopplaivwithithe drivingdtieans Bbadgbendrivenhe
thereof to drive the first gear 211. The first gear 211 has first teeth 211a

10 form¥aTiheleon. dersshider Sz sizsesicepe teath 2 Tomeiing e Kirstting
teeth 211a. .the first gear 211 further has third teeth 211b. The

oreover
second _%lgg%ﬂ%sh%i%ﬁhﬁ“ﬁé’é H#12a mating the third teeth 211b. When
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driven to:gehatatecs nheving eigptacement.
FIG. 6 is a signal block diagram of another embodiment of the
yarn loop density adjustment apparatus for circular knitting
machines of the invention.

10 FIG. 7A is a schematic 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



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 7 seat 20
has a track 24 to hold the moving dlselacement of the slider 22. The
elastic element 222 has one end coupling with the slider 22 and other end
coupling with the bottom 241 of the track 24. The elastic element 222
provide$aH6FBE toq3uSheS e istide? P2 mvisontagt toecefillingitm taadirs, a

gear 21]_| é[) %aﬁt]t e eng gement of the second teeth 221 of the slider 22
and the Tit§teath 92Y5" Hé}ﬁ?sfrg"é’énn?ﬁ*i%fblwﬁﬁﬂsﬁgﬁtbraﬁ%@scam
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slider 22 to genera e moving
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density adjustment apparatus for circular knitting mac mes urt as a
detéctidm rpeanii4OtHecdtediap theuddving gans 310 deisst thedrivingn

15 condition thereof. The detection means 40 is used on the

21. The transmission mechanism 21 is a gear set including a
first gear 211 driven by the slider 22, a second gear 212
coupled with the driving means 30 and be driven thereof to
drive the first gear 211. The first gear 211 has first teeth 211a
10 formed thereon. The slider 22 has second teeth 221 mating the
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



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 8 scale holes 411. Thus
based osetieZubrzen anackeiieinch ofd theelighs bipgdsppred thedowtion.
angle and speed can be calculated. To facilitate interpretation and
determifibifish 8fhd 1 retasitaa lsosition 32 hé optivet grid diskiplipghevith
optical gi%d %s{ 41 f#rthe has an initial hole 412. And the detection
means 20°h&¥ &Ff infifiaf 80P HaFs Gt CUtREBENHIHG tthad dttea nefd of

L e e R
gricsdiskibl hagdinished eBRG¥aIeolforlIRN QReINGA5Riedaking 11 o
initial spot position.
that the engagement of the second teeth 221 of the slider 22
and the first teeth 211a of the first gear 211 is closer and
tighter. Thus when the transmission mechanism 21 rotates it
can precisely drive the slider 22 to generate the moving
10 displacement as desired.

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



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 sensor 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 initigl 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 procEsdmdielsit 50 Whidhushkasgh amiribet devide 5B rchriomset ay26 1
standard sig aIBCéE) determine the position of the cam 23. The 9 input
device %% REGSRAT ot i EdiRen sawde #nd repsrshceaiobe

input deé’i“f@ﬁi‘n’é Epentioned above serve only for illustrative purpose, and
are not the limitation of the invention. The detected signal A or B input to

the processimg 5 it 5 ds ¢ e avihhe slandard signal G and @

adjustment signal D is sent back to the driving means 30 to adjust the
driving cotuitierethpeaifiddetdreler dyting operationiof4he gikcwarikaittngd
machine equipped with the invention, enter the standard signal
disk 41 further has an initial hole 412. And the detection
means 40 has an initial spot sensor 44 corresponding to the
initial hole 412. External light can trigger the initial spot
sensor 44 through the initial hole 412 to allow detection to be
10 performed to indicate that the optical grid disk 41 has finished
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 sensor 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



10 C that determines the position of the cam 23 through the input device

51 to 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 %1lb 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 dispraderhericdesitethaReferring to BiG@rd Anvdher ther serveh mige].
rotates in the clockwise direction, the slider 22 is moved downwards

along the G abkISAeBIEE SAddMBEWedertcObthe othenthanddwHemviheserve

server rr(l)%tpr riotalffof in the counterclockwise direction, the 25 slider 22 is
moved upwarts along THe R MR Bithadddiie 19tsba bondasiswafithe

FIG. 7B; [ to the slider22, when the slider 22 is
moved é@r%gﬂ}ﬁ%qgg:ﬁ%? %?es(t;ﬁgi%%%% g&tl%, tﬁg}év%%ntﬁfa?sé i8 <ESsing

mosed upiiardg ofs dewmyarda. ReiRg @ﬁefét@;mfrwes?%ﬁgiardf”i%&?& an
machine, 5 the detection means 40 continuously detects the drivihg

conditiondgi ten drivingpmelais 80 sinelubingcthe rgiatigidling means 30 to

adjust the driving condition thereof.

Before or during operation of the circular knitting

machine equipped with the invention, enter the standard signal

10 C that determines the position of the cam 23 through the input

device 51 to 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 21la and the second teeth

200 221, 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



speed or direction. As the optical grid disk 41 is coupled with the driving
means 30 (referring to FIGS. 7A and 7B), the detected signals A and B
can be input to the processing unit 50 10 through the light receiver 43 and
initial spot sensor 44 to indicate the driving condition of the driving means
30, or the 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 e detected signals A and B with the
standard signal C, the adjustment signal D can be sent back to the driving

means 3@ato2ddpsistieveiiving: bondiBonaf the drving Tneanssathaliaco the
preset condition, and also move the cam 23 to the preset 20 position. As

a conclusisiertRe yarh¢oophdenkitg ndidstmeno agbatatus fhwecircdrr24 of
knitting ﬂjtaChineS of the invention can adjust the position of a single cam

23 to contfolHEd) & f3bp2lerddsy f5rabrdatafitbries WRN ¢HoreDVEREdS 0T

patterns; 25 Through a simple gear set to drive the movement of the sjider
I 22 T A e R e S SRy u chechine.

fabrcatign difiquity; 4 coongating With 1, dsierion means Mo 4865,
the driving condition, the
condition of the driving means 30, including the rotational
speed or direction. As the optical grid disk 41 is coupled with
the driving means 30 (referring to FIGS. 7A and 7B), the
detected signals A and B can be input to the processing unit 50
10 through the light receiver 43 and initial spot sensor 44 to
indicate the driving condition of the driving means 30, or the
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
IS 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



displacement of the cam 23 can be adjusted precisely. Thus 5 the present
invention provides a significant improvement over the conventional
techniques. While the preferred embodiments of the invention have been
set forth for the purpose of disclosure, modifications of the disclosed
embodiments of the invention as well as other 10 embodiments thereof
may occur to those skilled in the art. Accordingly, the appended claims

are intended to cover all embodimenﬁ which do not depart from the spirit
and scope of the invention. 12 What is Claimed is: 1. A yam loop density
adjustment apparatus for circular knitting machines installed on a circular
knitting @iactiine pdvchdrasodt kbastwane Eediato kanday@ed,. It greatly
comprising: s a saddle seat which is coupled on the circular knitting
machind $H¢cRas dakinsatissiondidtnaitism, lnslidepgdvetity theith  the
transmisds' n mechanism and a cam fastened to the slider to guide

movemer%_'lt S oHeR rigedie? _aﬁg a@ri%%_@aﬁ%‘in&&l]‘é‘@%n edtdare the

oot o SRR ST S

to and emeagrAURWIR & DS IRANIE, significant improvement over
the conventional techniques.

While the preferred embodiments of the invention have been
set forth for the purpose of disclosure, modifications of the
disclosed embodiments of the invention as well as other

10 embodiments thereof may occur to those skilled in the art.
Accordingly, the appended claims are intended to cover all

embodiments which do not depart from the spirit and scope of the

invention.
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transmission mechanism driven by the driving means moving the slider to
generate a moving displacement through the engaged first teeth and the
15 second teeth. 2. The yarn loop density adjustment apparatus of claim
1, wherein the transmission mechanism is a gear set. 3. The yarn 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 20 slider in
contact with the transmission mechanism. 4. The yam loop density
adjustment apparatus of any one of claims 1. to 3, wherein the driving
means is a server motor. 5. A yam loop density adjustment apparatus for
circular 13 knitting machines installed pn a circular knitting machine,
comprising: a saddle seat which is coupled on the circular knitting
machine and has a transmission mechanism, a slider driven by the

WRASISRiMeghanism and a cam fastened to the slider, the
transmission mechanism having first teeth, the slider having second teeth

Corrésyeidingrodensitirsediestmandrispmgatesnoinsiatieth ol sgdaiachines
S T T RS
wheireiw theadelectoprisiegns generates a detected signal according to the
a saddle seat which is coupled on the circular knitting
machine and has a transmission mechanism, a slider driven by the
transmission mechanism and a cam fastened to the slider to guide
movements of the needle; and
a driving means installed 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



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 yam 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, 14 wherein
the driving means is a stepping motor.!10. The yarn loop density
adjustment apparatus of any one of claims 5 to 9, wherein the driving

conditigimgf th RO hnaaas inthereatienali sreeth ARt brising:
direction thereof. 11. The yarn loop density adjustment apparatus of any

one oftfERisststiohiginesspupls e dssingarirdmitieg standard

sig determine the. position .of the cam and. outputs the adjustmen
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detection means includes an o&%jrcal_ rid disk driven by the driving means,

maghpRisHEAsme A hghtceber hasrngirgisond tecth corresponding to
the first teeth;

a driving means installed on the saddle seat to drive the transmission
mechanism: and

a detection means located on the driving means to detect a driving
condition of the driving 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,



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.
YARN LOOP DENSITY ADJUSTMENT APPARATUS FOR CIRCULAR
KNITTING MACHINES ABSTRACT A yam loop density adjustment
apparatus for circular knitting machines is installed on a circular knitting
machine which has at least one needle to draw a knitting yarn. The yam
loop density adjustment apparatus inclides a saddle seat coupled on the
circular knitting machine and a driving means installed on the saddle

seat.whersaddie saethamadraNsmissippimesiapism driven by the driving
means, a slider driven by the transmission mechanism and a cam

edteiet Yarndosipidensiguiadwioventemparatus néeuly. diftedfariainissiomn 9,
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driven oy:thendiidirgoreafisedfigrslider is driven to generate a moving

P T 1oop dongily acasimant Abaarats ot an on o o0 0,
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 yamn 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 hght
emission path, the optical grid disk having a plurality of scale holes that
arc 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.





