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(54) Yarn loop density adjustment apparatus for circular knitting machines

(57) A yarn 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 yarn loop density adjustment apparatus in-
cludes a saddle seat (20) coupled on the circular knitting
machine and a driving means (30) installed on the saddle
seat (20). The saddle seat (20) has a transmission mech-
anism (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. The transmission mechanism (21) has first
teeth (211 a). The slider (22) has second teeth (221) cor-
responding to and engageable with the first teeth (211
a). When the transmission mechanism (21) is driven by
the driving means (30) the slider (22) is driven to generate
a moving displacement through the engaged first teeth
(211a) and the second teeth (221).
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Description

FIELD OF THE INVENTION

[0001] The present invention relates to a yarn loop
density adjustment apparatus for circular knitting ma-
chines and particularly to a yarn loop density adjustment
apparatus capable of adjusting individual cam on a sad-
dle seat.

BACKGROUND OF THE INVENTION

[0002] A circular knitting machine can control the yarn
loop 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. Forinstance, R.O.C utility patent
Nos. M251848 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. 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 mount-
ing plate, thereby saddle seats which hold cams and are
located on the mounting plate can be moved up or down.
While it can adjust the vertical positions of multiple cams,
it cannot fine tune the yarn loop density of individual fabric
zones.

[0003] U.S. patent No. 7065988 discloses a device
aiming to alter stitch tightness of circular knitting ma-
chines. It is coupled with a movement adjuster connect-
ing to a slider which is slidable on a cam box of a knitting
machine and supports a knockover cam. The movement
adjuster includes an actuator connecting to an adjust-
ment cam, and may be driven to rotate the adjustment
cam about its axis to a selected angle. The adjustment
cam has an external active profile and two cam followers
that are located on the slider. When the adjustment cam
is driven by the actuator, the two cam followers adjust
the cam position onthe slider. Itaims 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 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 embedded deeply in the saddle seat.
Its size and moving track range are restricted. Thus fab-
rication is difficult.

SUMMARY OF THE INVENTION

[0004] The primary object of the present invention is
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to provide positional adjustment for a single cam. It is
structured simpler, and easier to fabricate or install in
practice. To achieve the foregoing object the present in-
vention provides a yarn loop density adjustment appara-
tus for circular knitting machines. It is installed on a cir-
cular knitting machine which has at least one needle to
draw a knitting yarn. The yarn loop density apparatus
includes a saddle seat coupled on the circular knitting
machine and a driving means installed on the saddle
seat. The saddle seat has a transmission mechanism
driven by the driving means, a slider driven by the trans-
mission mechanism and a cam fastened to the slider to
guide movements of the needle. The slider and the sad-
dle seat are interposed by an elastic element to keep the
slider in contact with the transmission mechanism. The
transmission mechanism has first teeth. The slider has
second teeth corresponding to the first teeth. When the
transmission mechanism is driven by the driving means,
through mutual engagement of the first teeth and the sec-
ond 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.

[0005] Another object of the invention is to prevent er-
rors resulting from manual adjustment of the cam posi-
tion, 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 de-
tection means to detect a driving condition of the driving
means. The detection means generates a detection sig-
nal according to the driving condition of the driving means
and inputs to a processing unit. The processing unit feed-
backs an adjustment signal based on the detection signal
to the driving means to adjust the driving condition there-
of. The driving condition is the rotational speed of the
driving means. 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 knit-
ting 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 patterned fabrics.
[0006] 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.

BRIEF DESCRIPTION OF THE DRAWINGS

[0007]

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

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

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 loop density adjustment apparatus for
circular knitting machines of the invention.

FIG. 6 is a signal block diagram of another embod-
iment of the yarn loop density adjustment apparatus
for circular knitting machines of the invention.

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 op-
erating condition.

FIG.7B is a schematic view of another embodiment
of the yarn loop density adjustment apparatus for
circular - knitting machines of the invention in another
operating condition.

DETAILED DESCRIPTION OF THE PREFERRED

EMBODIMENTS

[0008] Please refer to FIGS. 1, 2 and 3 for an embod-
iment of the invention. The yarn loop density adjustment
apparatus for 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 adjustmentapparatus
includes a saddle seat 20 coupled on the circular knitting
machine and a driving means 30 installed on the saddle
seat 20. The saddle seat 20 has a transmission mecha-
nism 21 driven by the driving means 30, a slider 22 driven
by the transmission mechanism 21 and a cam 23 fas-
tened to the slider 22 to guide movements of the needle.
[0009] In this embodiment the driving means 30 is a
serve motor to provide the driving source of the trans-
mission mechanism 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 formed thereon. The
slider 22 has second teeth 221 mating thefirstteeth211a.
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 and the third teeth 211b, the first gear 211 is driven
and rotates. Through engagement of the first teeth 211a
ofthe first gear 211 and the second teeth 221 of the slider
22, the slider 22 is driven to generate a moving displace-
ment.

[0010] To avoid not fully engagement resulting from
tolerances of the second teeth 221 and the first teeth 211
a that might cause a displacement error of the slider 22
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driven by the driving means 30 through the transmission
mechanism 21, an elastic element 222 may be inter-
posed between the slider 22 and the saddle seat 20 to
push the slider 22 in contact with the transmission mech-
anism 21. In this embodiment the saddle seat 20 has a
track 24 to hold the moving displacement 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 provides a force
to push the slider 22 in contact forcefully with the first
gear 211 so 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 transmis-
sion mechanism 21 rotates it can precisely drive the slider
22 to generate the moving displacement as desired.
[0011] Referto FIGS. 4 and 5 for another embodiment
of the invention. The yarn loop density adjustment appa-
ratus for circular knitting machines further has a detection
means 40 located on the driving means 30 to detect the
driving 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 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 light emitter 42 passes through or is blocked due to
the spaced scale holes 411. Thus based on the number
and frequency of the light being spaced the rotation angle
and speed can be calculated.

[0012] To facilitate interpretation and determination of
the rotational position of the optical grid disk 41, the op-
tical grid disk 41 further has an initial hole 412. And the
detection means 40 has an initial spot sensor 44 corre-
sponding to the initial hole 412. External light can trigger
the initial spot sensor 44 through the initial hole 412 to
allow detection to be performed to indicate that the optical
grid disk 41 has finished one cycle of rotation or being
located at the initial spot position.

[0013] Refer to FIG. 6 for the signal block diagram of
another embodiment of the invention showing. The de-
tection means 40 is electrically connected to a processing
unit 50. As previously discussed, the detection means
40includes the lightreceiver 43 and the initial spot sensor
44. The light receiver 43 detects the driving condition of
the drivingmeans 30 and generates afirst detected signal
A. The driving condition may be rotational speed or di-
rection. 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 standard
signal C to determine the position of the cam 23. The
input device 51 may be a keyboard, mouse, or touch
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panel. The references of input device 51 r mentioned
above serve only for illustrative purpose, and are not the
limitation of the invention. The detected signal A or B
input to the processing unit 50 is compared with the
standard signal C, and an adjustment signal D is sent
back to the driving means 30 to adjust the driving condi-
tion thereof.

[0014] Before orduringoperation ofthe circular knitting
machine equipped with the invention, enter the standard
signal 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 rotational speed or direc-
tion may be changed. The server motor drives the second
gear 212 to rotate, and through the fourth teeth 212a and
the third teeth 211 b that are engaged, the rotation is
transmitted to the first gear 211. Then through the en-
gagement of the first teeth 211 a and the second teeth
221, the slider 22 can be moved to the displacement de-
sired. Referringto FIG. 7A, when the server motor rotates
in the clockwise direction, the slider 22 is moved down-
wards along the track 24 of the saddle seat 20. On the
other hand, when the server motor rotates in the coun-
terclockwise direction, the slider 22 is moved upwards
along the track 24 of the saddle seat 20 as shown in FIG.
7B. As the cam 23 is fastened to the slider 22, when the
slider 22 is moved along the track 24 of the saddle seat
20, the cam 23 also is moved upwards or downwards.
During operation of the circular knitting machine, the de-
tection means 40 continuously detects the driving con-
dition 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 process-
ing unit 50 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 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 position.
[0015] As a conclusion, the yarn loop density adjust-
ment apparatus for circular knitting machines of the in-
vention can adjust the position of a single cam 23 to con-
trol the yarn loop density to fabricate fabrics with more
versatile patterns. Through a simple gear set to drive the
movement of the slider 22 the position of the cam 23 can
be adjusted. It greatly reduces fabrication difficulty. In
cooperating with the detection means 40 to detect the
driving condition, the displacement of the cam 23 can be
adjusted precisely. Thus the present invention provides
a significant improvement over the conventional tech-
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niques.

[0016] While the preferred embodiments of the inven-
tion have been set forth for the purpose of disclosure,
modifications of the disclosed embodiments of the inven-
tion as well as other embodiments thereof may occur to
those skilled in the art. Accordingly, the appended claims
are intended to cover all embodiments which do not de-
part from the spirit and scope of the invention.

Claims

1. A yarn loop density adjustment apparatus for a cir-
cular knitting machine, characterized by:

a saddle seat (20) having a transmission mech-
anism (21), a slider (22) driven by the transmis-
sion mechanism (21) and a cam (23) fastened
to the slider (22); and

adriving means (30) installed on the saddle seat
(20) to drive the transmission mechanism (21);

wherein the transmission mechanism (21) has first
teeth (211 a) and the slider (22) has second teeth
(221) corresponding to and engageable with the first
teeth (211 a), said transmission mechanism (21)
driven by the driving means (30) moving the slider
(22) to generate a moving displacement due to the
engagement of the first teeth (211 a) with the second
teeth (221).

2. Theyarnloop density adjustment apparatus of claim
1,
wherein the transmission mechanism (21) is a gear
set.

3. Theyarnloop density adjustment apparatus of claim
1or2,
wherein the slider (22) and the saddle seat (20) are
interposed by an elastic element (222) to push the
slider (22) in contact with the transmission mecha-
nism (21).

4. The yarn loop density adjustment apparatus of any
of the preceding claims, wherein the driving means
(30) is a server motor.

5. A yarn loop density adjustment apparatus for a cir-
cular knitting machine, characterized by:

a saddle seat (20) having a transmission mech-
anism (21), a slider (22) driven by the transmis-
sion mechanism (21) and a cam (23) fastened
to the slider (22), said transmission mechanism
(21) having first teeth (211a) and said slider (22)
having second teeth (221) corresponding to the
first teeth (211a);

adriving means (30) installed on the saddle seat
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(20) to drive the transmission mechanism (21);
and

a detection means (40) located on the driving
means (30) to detect a driving condition of the
driving means (30);

wherein the detection means (40) generates a de-
tected signal (A, B) according to the driving condition
of the driving means (30) and inputs the detected
signal to a processing unit (50) which feeds back an
adjustment signal (D) based on the detection signal
(A, B) to the driving means (30) to adjust the driving
condition thereof.

The yarn loop density adjustment apparatus of claim
5,

wherein the transmission mechanism (21) is a gear
set.

The yarn loop density adjustment apparatus of claim
5o0r6,

wherein the slider (22) and the saddle seat (20) are
interposed by an elastic element (222) to push the
slider (22) in contact with the transmission mecha-
nism (21).

The yarn loop density adjustment apparatus of any
of claims 5 to 7, wherein the driving means (30) is a
server motor.

The yarn loop density adjustment apparatus of any
of claims 5 to 7, wherein the driving means (30) is a
stepping motor.

The yarn loop density adjustment apparatus of any
of claims 5 to 9, wherein the processing unit (50)
presets a standard signal (C) to determine the posi-
tion of the cam (23) and outputs the adjustment sig-
nal (D) after a comparison with the detected signal
(A, B).

Amended claims in accordance with Rule 137(2)
EPC.

1. A yarn loop density adjustment apparatus for a
circular knitting machine, comprising:

a saddle seat (20) having a transmission mech-
anism (21), a slider (22) driven by the transmis-
sion mechanism (21) and a cam (23) fastened
to the slider (22); and

adriving means (30) installed on the saddle seat
(20) to drive the transmission mechanism (21);
said transmission mechanism (21) moving said
slider (22) to generate a moving displacement
thereof;
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characterized in that said transmission mechanism
(21) has first teeth (211a) and the slider (22) has
second teeth (221) corresponding to and engagea-
ble with the first teeth (211 a), said transmission
mechanism (21) moving the slider (22) due to the
engagement of the first teeth (211a) with the second
teeth (221).

2. The apparatus of claim 1, wherein the transmis-
sion mechanism (21) is a gear set.

3. The apparatus of claim 1 or 2, wherein the slider
(22) and the saddle seat (20) are interposed by an
elastic element (222) to push the slider (22) in contact
with the transmission mechanism (21).

4. The apparatus of any of the preceding claims,
wherein the driving means (30) is a server motor.

5. The apparatus of any of claims 1 to 3, further com-
prising:

a detection means (40) located on the driving
means (30) to detect a driving condition of the
driving means (30);

wherein the detection means (40) generates a de-
tected signal (A, B) according to the driving condition
of the driving means (30) and inputs the detected
signal to a processing unit (50) which feeds back an
adjustment signal (D) based on the detection signal
(A, B) to the driving means (30) to adjust the driving
condition thereof.

6. The apparatus of claim 5, wherein the driving
means (30) is a stepping motor.

7. The apparatus of claim 5 or 6, wherein the
processing unit (50) presets a standard signal (C) to
determine the position of the cam (23) and outputs
the adjustment signal (D) after a comparison with
the detected signal (A, B).

8. The apparatus of any of claims 5 to 7, wherein
detection means (40) includes an optical grid disk
(41) driven by the driving means (30), a light emitter
(42) and a light receiver (43) located on a light emis-
sion path, the optical grid disk (41) having 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 re-
ceiver (43).

9. The apparatus of claim 5, wherein the detection
means (40) further has an initial spot sensor (44),
the optical grid disk (41) having an initial hole (412)
corresponding to the initial spot sensor (44) to allow
the light to reach the initial spot sensor (44).
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10. The apparatus of any of claims 5 to 9, wherein
the driving condition of the driving means (30) is the
rotational speed or rotational direction thereof.

10

15

20

25

30

35

40

45

50

55

10



EP 2 034 065 A1

Fig.1



30

EP 2 034 065 A1

N/ © =) <




EP 2 034 065 A1

211b

211a

Fig. 3



EP 2 034 065 A1

23

||||| T
N

N S
\ /

v

NI

20

Fig. 4

10



EP 2 034 065 A1

=

v

IIIII L ————
— AN

20

Fig. b

11



EP 2 034 065 A1

40
Detection means
13 | : —
~ Light Initial spot | | 44
receiver Sensor
A ' B
Driving [P Processing | € Input device
means unit
30 50 51

Fig. 6

12



EP 2 034 065 A1

q) ‘814
222
s
o\l
At a .
S g 2
S £l
w1\ 2 , \Yﬂ©
Dy 1
11y 4K - 122
8
Iy @)
BI1Z
/
112 4

V. 314

222
7P
T -~
I
AN . i
T
S 2
1\ S e
sy O
ISl 552
Iy Tls’ (5
I¥ 127
BI1Z O
112 ™~
ariz 66

13



no

EPO FORM 1503 03.82 (P04C01)

D)

EP 2 034 065 A1

European Patent
Office

EUROPEAN SEARCH REPORT

Application Number

EP 07 11 5908

DOCUMENTS CONSIDERED TO BE RELEVANT

Category

Citation of document with indication, where appropriate,
of relevant passages

Relevant CLASSIFICATION OF THE
to claim APPLICATION (IPC)

X

D,A

EP 1 559 820 A (PAI LUNG MACHINERY MILL CO
LTD [TW]) 3 August 2005 (2005-08-03)

* paragraph [0008] *

* paragraph [0014] *

* paragraph [0018]; figures 4a,4b *

EP 1 536 049 A (PAI LUNG MACHINERY MILL CO
LTD [TW]) 1 June 2005 (2005-06-01)

* the whole document *

GB 2 198 753 A (ELITEX ZAVODY TEXTILNIHO
ELITEX ZAVODY TEXTILNIHO [CS])

22 June 1988 (1988-06-22)

* page 2, column 26 - page 3, column 19;
figure 1 *

EP 1 054 090 A (SANGIACOMO SPA [IT])

22 November 2000 (2000-11-22)

* the whole document *

US 5 511 392 A (SAWAZAKI MASATOSHI [JP] ET
AL) 30 April 1996 (1996-04-30)

* column 3, line 12 - line 60; figures
2-4,8 *

The present search report has been drawn up for all claims

1-4 INV.
DO4B15/32

1-4

1 TECHNICAL FIELDS
SEARCHED (IPC)

DO4B

Place of search Date of completion of the search

Munich 10 January 2008

Examiner

Pieracci, Andrea

Y : part

O :non

CATEGORY OF CITED DOCUMENTS
X : particularly relevant if taken alone

document of the same category
A : technological background

T : theory or principle underlying the invention

E : earlier patent document, but published on, or

after the filing date

icularly relevant if combined with another D : document cited in the application

L : document cited for other reasons

-written disclosure & : member of the same patent family, corresponding

P : intermediate document document

14




EPO FORM P0459

EP 2 034 065 A1

ANNEX TO THE EUROPEAN SEARCH REPORT
ON EUROPEAN PATENT APPLICATION NO. EP 07 11 5908

This annex lists the patent family members relating to the patent documents cited in the above-mentioned European search report.
The members are as contained in the European Patent Office EDP file on
The European Patent Office is in no way liable for these particulars which are merely given for the purpose of information.

10-01-2008
Patent document Publication Patent family Publication

cited in search report date member(s) date

EP 1559820 A 03-08-2005  NONE

EP 1536049 A 01-06-2005 CN 1621593 A 01-06-2005

GB 2198753 A 22-06-1988 (S 8609207 Al 15-06-1988
DE 3740720 Al 16-06-1988
IT 1223250 B 19-09-1990

EP 1054090 A 22-11-2000 IT BS990039 U1 10-11-2600
us 6158251 A 12-12-2600

US 5511392 A 30-04-1996 DE 69415926 D1 25-02-1999
DE 69415926 T2 26-08-1999
EP 0652314 Al 10-05-1995
ES 2129097 T3 01-06-1999
JP 7126965 A 16-05-1995

For more details about this annex : see Official Journal of the European Patent Office, No. 12/82

15



EP 2 034 065 A1
REFERENCES CITED IN THE DESCRIPTION
This list of references cited by the applicant is for the reader’s convenience only. It does not form part of the European
patent document. Even though great care has been taken in compiling the references, errors or omissions cannot be
excluded and the EPO disclaims all liability in this regard.

Patent documents cited in the description

*+ US 5511392 A [0002] » US 7065988 B [0003]

16



	bibliography
	description
	claims
	drawings
	search report

