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[57 1 ABSTRACT 

This invention relates to an apparatus for detecting 
defects of needles for a circular knitting machine. 

Said apparatus comprises at least an optical ?ber 
having an end of a small sectional area and disposed 
to detect light re?ections from one of hooks or latch 
portions of dial and cylinder needles mounted on the 
circular knitting machine, a light receiver unit oper 
atively coupled to the other end of said optical ?ber 
and including a photo-electric converter element, and 
an electric circuit for transforming a variation in 
signal representative of said light re?ections produced 
by said light receiver unit into a corresponding 
variation of an electrical quantity. 

In this invention possible breaking or bending of the 
hook or defects of the latch or like undesirable condi 
tions of the knitting needles are detected to thereby 
prevent knitting defects from being produced in the 
knitted web. 

3 Claims, 7 Drawing Figures 
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NEEDLE DEFECT DETECTOR APPARATUS 
FOR CIRCULAR KNITTING MACHINES 

BACKGROUND OF THE INVENTION 

The present invention relates to an apparatus for 
detecting defects of knitting needles for a circular 
knitting machine which is adapted to automatically 
detect broken or bent hooks or malfunctions of latches 
or the like of the knitting needles to thereby prevent 
otherwise occurring defects from being produced in. 
the knitted web. 

Lately, a photo-electric detection system is rather 
increasingly used for automatically detecting defects 
in a web knitted by a circular knitting machine. 
However, it is difficult to perform such detection for 
the knitted web itself in case of a pattern knitting or av 
colored pattern knittingwhich is widely employed in 
the circular knitting ?eld. Considering the fact that 
most of the knitting defects or defective stitches are 
attributable to malfunctions or defects of the knitting 
needles, it is apparently more advantageous to in 
stantly stop the operation of the machine by detecting 
the defects or malfunctions of the knitting needles 
themselves to thereby previously exclude the possi 
bility of the defects being produced in the knitted 
stitches than to detect the defects in the knitted web 
to thereby stop the machine operation. In order to 
monitor heads or points of the knitting needles, 
the detection has to be performed when the knitting 
needles are projected. In case of the circular knitting 
machine, the detection must be made at a position, 
adjacent to the yarn feeder or at the position where 
the needles are at least partially projected. Accord 
ingly, it is necessary to use a detector of a very small 
size. Particularly, in case of a circular knitting machine 
which has needles arranged at a high density and is 
rotated at a relatively high speed, the thickness of the 
needle head is only of 0.3 to 0.4 mm and therefore a 
detector head of a special design was required for the 
valid detection. I 

The present invention has overcome the above 
difficulties by using an optical ?ber or ?ber bundle 
having a diameter of ca. 0.5 mm as the detector head. 

Accordingly, an object of the present invention is 
to provide a needle defect detection apparatus com 
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prising an optical ?ber bundle for detecting the defects ' 
of the needles as variations in light re?ected from the 
needle head and impinging onto the exposed end of 
the optical ?ber. 

In a lately developed circular knitting machine 
operated at a higher rotating speed as compared with 
prior machines, oil mist is used for lubrication. 
Because no optical lens system is employed in con 
junction with the optical ?ber bundle in the apparatus 
of the present invention, the use of oil mist will 
provide substantially noobstacle for the light receiv 
ing function, since the'adhesion of oil mist to the 
optical lens does not come into question. Addition 
ally, the apparatus according to the invention may be 
operated under sufficiently stabilized condition with~ 
out being subjected to disturbance by dispersed yarn 
dusts. ' ‘ ' ' 

The apparatus according to the present invention 
allows the use of all electronic components for an 
electric signal processing circuit as well as alarming 
circuit for a control section except for a mechanism 
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2 
which serves to stop the operation of the knitting 
machine by means of relay contacts. Furthermore, 
according to the present invention, the electronic 
signal processing circuit includes a means for convert 
ing the interval period between succeeding adjacent 
pulses produced by two adjacent knitting needles into 
a voltage wave form having a corresponding ampli 
tude and a circuit for producing a signal to stop the 
operation of the knitting machine when there occurs a 
voltage of an abnormal amplitude twice as great as 
said corresponding amplitude. Due to such circuit 
arrangement, the detector apparatus of the present 
invention is prevented from being operated during 
the initiation phase of the machine operation until 
the machine attains a predetermined constant speed. 
The time span of the initiation phase may be arbi 
trarily selected. Additionally, the detector apparatus 
does not function during the deceleration phase of the 
machine operation as brought about by the signal 
representative of a defect of the needle. 
A plurality of detector channels are provided, each 

having a display device such as a lamp so that the 
defective needle detected by a detector channel may 
be easily identi?ed by the associated display lamp. 
For a knitting machine of a single needle type, the 

.provision of a single detector head will be suf?cient. 
For a knitting machine of a double needle type in 
which no needle selecting operation is required, two 
detector heads, i.e. one for dial needles and the other 
for cylinder needles will be suf?cient. In case of the 
machine where the needle selection is to be made, four 
detector heads are required. For the circular knitting 
machine the cylinder needles of which are operated 
in the so-called tuck position, three detector heads, 
namely one for cylinder needles and two for dial 
needles are required. 
The above and other objects as well as novel 

features and advantages of the present invention will 
become more apparent from the following descrip 
tion of a preferred embodiment of the invention. 
The description makes reference to drawings. 

‘BRIEF DESCRIPTION OF THE DRAWINGS, 

FIG. 1 is a partially sectioned fragmental side view 
of a knitting portion of a circular knitting machine of 
a double needle type illustrating a detector apparatus 
according to the present invention mounted for 
monitoring hook portions of cylinder needles; 
FIG. 2 schematically illustrates a relationship 

between needles and actuating cams; 
FIGS. 3A and 3B are front and side views, respec 

tively, of a detector head for the hooks of cylinder 
needles mounted on a dial needle exchange cover; 
FIGS. 4A and 4B are front and side views, respec 

tively, of a detector head mounted on an inherent 
yarn feeder of the machine for monitoring the hooks 
of dial needles; and 

Fig. 5 is a block diagram of an electric circuit 
having two detector heads or channels. 

DETAILED DESCRIPTION OF A 
PREFERRED EMBODIMENT 

Referring to FIG. 1, reference numeral 1 indicates 
a dial provided with a dial cover 2. Numeral 3 denotes 
dial cams for controlling the operation of dial needles 
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4. Reference numeral 5 denotes a needle ‘cylinder 
provided with a cylinder cover 6. Cylinder cams 7 
are also arranged for operating cylinder needles 8. 
Further, reference letter A represents hook portions 
of the needles 4 and 8, respectively, while character B 
denotes latch portions of the respective needles 4 and 
8. Letter C denotes bretts each of which constitutes 
a part of the needles 4 and 8 and is adapted to cooper 
ate ‘with the associated cam to move the needle 
reciprocately. Usually, the dial'l and'the cylinder 5 
are rotated with the needles 4 and 8 placed in the 
needle grooves, while the dial cover2 and the cylinder 
cover 6 remain stationary and serve to support the 
associated cams 3 ‘and 7. Reference numeral 9 
indicates an‘ end portion of an optical ?ber bundle 
which end portion is held in a position apart from the 
hook portion A for a distance less than a few mil 
limeters and serves as a sensor or detector head. The 
optical ?ber bundle 9' is accommodated‘ within a 
holding metal tube 10 and operatively coupled to a 
light signal receiver unit '11 comprising a photo 
electric converter element and an ampli?er in a form 
of an integrated circuit. The receiver unit 11 in'turn‘ 
is electrically connected to a control section for 
processing electric signals, as will be hereinafter 
described. Numeral 12 indicates a light emission or 
illuminating element energized by dc. current from 
which ripple components have been completely re 
moved. The light emission element12 as well as the 
light receiver unit 11 are supported by a frame 13 
which is mounted on the cylinder cover 2 at 14 re~ 
movably so that the frame 13 together with the light 
emission‘ element 12 and the receiver unit 11 may be 
removed or moved away from the needle heads so as 
to facilitate manual works such as exchange of yarns 
or the like. An arrow D indicates the direction into 
which knitted web is fed or forwarded. 

Referring to FIG. 2, which illustrates a relationship 
between the needles 4 and 8’ and earns for pushing and 
withdrawing them, numeral 15 denotes cams for 
pushing the needles 4 and 8 to respective middle or 
intermediate positions generally called “tuck posi— 
tion”, while numeral 16 indicates cams for returning 
these needles 4 and 8 from the tuck positions to the 
starting positions. Further, cams 17 serve to push the 
needles to the outermost positions, which needles are 
then moved backwards‘ by respective cams 18. Dots 
19 schematically indicate the positions of the bretts. 
The outermost positions of the needles for latching 
yarns into the hooks are indicated by numeral 20 
and the tuck positions are denoted by reference 
numeral 21. Arrow E indicates the direction in which 
the dial 1 or cylinder 5 carrying its needles is rotated. 
FIGS. 3A and 3B show a detector head for the 

hooks of cylinder needles. 
In FIGS. 3A and 38, reference numeral 22 indicates 

an inherently provided portion of the machine for 
exchanging the dial needles. When the head portions 
of needles for a pattern knitting machine are to be 
monitored, the detector head may be easily mounted 
on this dial needle exchange portion 22 in a simple 
manner. To this end, a plate 23 is provided for 
mechanically connecting the detector head to the dial 
needle exchanging cover 22. The light receiver unit 
11 and the light emission element 12 are supported 
and secured to the plate 23 by means of a member 24. 
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4 
The light receiver unit 11 is electrically connected 
to a control section by way of an'electric cable 25. 
FIGS. 4A and 4B‘ show a detector head for the 

hooks of dial needles. 
In FIGS. 4A and 4B, yarn fed to the knitting 

machine is indicated by reference numeral 26. 
Referring to FIG. 5, blocks 27 indicate amplifier 

and shaper circuits in which electric signals‘produced 
by the units 11 in response to the optical inputs from 
the detector. head or optical ?ber bundles are con 
verted into rectangular wave pulses of narrow pulse 
width. Connected to the outputs of the circuits 27 are 
converter circuits 28 which ‘are arranged so as to 
transform normally a distance or interval between the 
succeeding adjacent pulses into an analog voltage 
signal of a corresponding magnitude and produce ‘a 
voltage of the amplitude twice as high as said magni 
tude when a failure or defect is detected in a single 
needle. Blocks 29 represent limiter. circuits which are 
switched from‘one state to another state when the 
associated output voltages from the circuits 28 vary 
from the normal amplitude to the high level as above 
stated. The circuits. 29 ‘have respective display units 
30 such‘as alarm lamps which are activated when the 
failure signals are produced in the associated chan 
nels. The. outputs from the limit or switching circuits 
29 are coupled. to a coincidence comparator such‘as 
an AND gate 31 which in turn is connected to another 
switchingcircuit 32 for producing a signal to stop the ‘ 
operation of the knitting machine or an alarm signal. 
The circuit 29 is constructed in a form of a priority_ 
lock circuit and so’ connected to the limiter circuits 
29 as to inhibit any functions of them when the switch 
ing circuit 32 is once operated by the output from the 
AND gate 31. Due to this feature, when the machine 
is decelerated for stopping the operation andhence 
the pulse interval becomes disordered, any defect ' 
representative outputs of the circuits 28 will not exert 
any influences on this stopping phase of the machine 
operation. ' I 

Upon initiation of the circular knitting machine, 
the switching circuit 32 is automatically released from 
the locked state. However,‘ a timer relay maybe 
employed in order to inhibit the defect detecting 
function of the photo-electronic systems until the 
machine has attained a predetermined constant speed. 

Although the invention has been illustrated and 
described with reference to a preferred embodiment 
by way of an example, it will be appreciated by those 
skilled in the art that modifications and changes may 
be made in the form of the invention without departing 
from the spirit and scope of the invention. 
What is claimed is: 
1. Apparatus for detecting defects of needles for ‘ 

a circular knitting machine comprising components 
including hooks and latch portions of dial and 
cylinder needles, comprising a light source, an optical 
fiber having an end disposed to detect light re?ec 
tions of said light source from at least one of said 
components mounted on the circular knitting machine, 
a light receiver unit operatively coupled to theother 
end of said optical fiber and including a photoelectric 
converter element for producing an output signal, 
and an electrical circuit for receiving andltransform 
ing a variation in said output signal representative of 
said light reflections produced by said light receiver 
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unit into a corresponding variation of an electrical 
signal, whereby a possible defect of said component 
is detected to thereby prevent knitting defects from’ 
being produced in the knitted web. 

2. Apparatus as set forth in claim 1, wherein said 
output signal is, a pulse output signal and wherein 
said electrical circuit comprises a circuitry for pro 
ducing a voltage of predetermined amplitude propor 
tional to an interval between pulses of said pulse 
output signal from said light receiver unit and means 
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6 
for stopping the operation of the circular knitting 
machine when the voltage from said circuitry attains 
a level greater than said predetermined amplitude. 

3. Apparatus as set forth in claim 2, further compris 
r ing a circuit for inhibiting stoppage of the said machine 
after starting of the circular knitting machine until 
the machine has attained a predetermined constant 
speed. 
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