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Improvement in strip feed mechanism.

@ A feed mechanism (10) advances in steps an
elongate strip (11) of material, such as steel,
which is formed with a series of flexure regions
(35) at a regular spacing along its length. The
feed mechanism has a pilot pin (40) for engag-
ing cut-out portions (35) of the strip to locate
the flexure regions in a predetermined position
relative to the feed mechanism (10), a piston
(56) to advance the strip (11) by a distance
corresponding to the spacing between flexure
regions, and a control system for operating the
pilot pin and the piston alternately such that
before each advancement the strip (11) is
located with the flexure regions in the predeter-
mined position relative to the feed mechanism.
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The invention relates to strip feed mechanisms,
particularly cable tie strip feed mechanisms which re-
quire accurate strip feed in incremental steps in order
to advance a strip a predetermined amount.

In a strip feed mechanism for a wire strip into a
machine for cutting short lengths of strip to make
barbs for insertion into cable tie heads, the wire strip
has hitherto been a plain, flat steel wire strip. Be-
cause the cross section of the wire strip was constant,
it was possible to use a simple feed mechanism in
which the strip was driven forward by a slipping clutch
drive into a stop such that when the strip reached the
stop, a required length was cut from the free end of
the strip to form the barb, which was then inserted into
the cable tie head.

In order to improve the cable tie performance, al-
ternative barbs have been proposed as illustrated in
US 3408699 in which each barb has a flexure region
at a desired position along its length, the flexure re-
gion being designed to reduce the resistance of the
barb to flexure in that region and thereby ease inser-
tion of a strap portion of the cable tie through the tie
head in use.

However, introduction of flexure regions into
each barb length on a continuous wire strip causes a
feed problem if the existing slipping clutch feed is
used. This problem arises because the slipping clutch
feed mechanism causes the distance the strip ad-
vances each time a barb is cut and removed to be the
length of the strip cut to form that barb. If the barb
length cut each time is not exactly the same as the
spacing between flexure regions along the strip
length, there will be a gradual alteration in the position
of the flexure region of barbs as time goes on. For ex-
ample, if the spacing between flexure regions were
less than lengths of barb cut the flexure region would
move progressively towards the front edge of the barb
as more barbs are cut from the strip. It is impractical
and time wasting to control and check the barb length
being cut, and an alternative approach was required
in order to overcome this problem.

According to the invention, there is provided a
feed mechanism for advancing in steps an elongate
strip of material, which strip has a series of flexure re-
gions at a regular spacing along its length, the feed
mechanism comprising means for locating the strip
such that the flexure regions are at a predetermined
position relative to the feed mechanism, means for
advancing the strip by a distance corresponding to
the spacing between flexure regions and control
means for operating the locating means and the ad-
vancing means alternately such that before each ad-
vancement the strip is located with the flexure regions
in such predetermined position relative to the feed
mechanism.

The strip material is preferably metal, and prefer-
ably stainless steel.

Each flexure region is preferably provided by a
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portion of reduced strip width and the means for lo-
cating the strip comprises pilot means for engaging
the profile which defines the portion of reduced strip
width. The pilot means preferably comprises a pilot
pin having an end profile corresponding to the profile
defining the portion of reduced strip width. The end
profile of the pilot pin is preferably tapered to allow en-
try of the pilot pin into the profile of the reduced strip
width portion and adjustment of the strip location as
the pilot pin engages the strip fully. It will be appreci-
ated that each flexure region may be provided by
forming one or more holes in the strip, by forming one
or more edge cut-out portions, or by otherwise reduc-
ing the cross-sectional area of the strap.

It is possible that if the strip is too far out of pos-
ition relative to the mechanism, the pilot pin cannot
start to enter the profile of reduced width to locate the
strip. Preferably, there is provided sensor means for
sensing pilot pin travel and means for stopping the
feed mechanism if pilot pin travel is incomplete. The
sensor means preferably comprises a sensor for gen-
erating an electrical signal when the pilot pin is at a
position intermediate a fully disengaged position and
a position fully engaged with the strip, and a timer in
the circuit such that if the length of signal from the
sensor exceeds a predetermined time, the circuit is
broken to switch off the mechanism.

By way of example, one embodiment of a feed
mechanism according to the invention will now be de-
scribed to the accompanying drawings, in which:-

Figure 1 is a side view, partly in section, of a strip

feed mechanism according to the invention in a

first position;

Figure 2 is a side view, partly in section, of the

mechanism of Figure 1 in a second position;

Figure 3 is a side view, partly in section, of the

mechanism of Figure 1 in a third position;

Figure 4a is a plan view of part of a strip;

Figure 4b is a plan view of an alternative embodi-

ment of a strip;

Figure 5 is an enlarged front view of a pilot pin;

Figure 6 is an enlarged side view of the pilot pin;

and

Figure 7 is a schematic view of the pneumatic cir-

cuit for operating the strip feed mechanism of Fig-

ures 1 to 3.

Referring first to Figures 1 to 3, the sequence of
operation of a strip feed mechanism 10 will be descri-
bed.

The strip feed mechanism 10 forms part of a barb
cutting and insertion machine which has a cutter for
cutting a required barb length and means for driving
a barb into a cable tie head. The present invention is
not concerned with barb cutting and insertion fea-
tures and, for this reason, those features will not be
described herein. This invention is concerned with ac-
curate step advancement of a flat wire strip 11 into the
barb cutting and inserting machine, the strip 11 hav-
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ing regularly spaced flexure regions along its length.

The strip 11 is fed from a reel or other suitable
store into the strip feed mechanism 10, passing first
under a guide block 12 and over a holding piston as-
sembly 13, the holding piston assembly 13 having a
holding piston 14 which can be moved towards or
away from the block 12 to hold or release the strip 11.
The holding piston assembly 13 is mounted on a main
block 15 which serves also to support the guide block
12.

Slidably mounted on the main block 15 is a shut-
tle 16, the shuttle 16 having a shuttle strip guide 17
below which the strip 11 passes and a gripping mech-
anism 18 including a piston 19 mounted movably to-
wards and away from the shuttle strip guide 17. The
shuttle 16 is fixedly mounted on a bar 20 movable
through the main block 15 and controlled pneumati-
cally as described later in this specification.

From the shuttle, the strip 11 passes forward on
a support track 25 leading to the barb cutting and in-
serting mechanism.

Above the guide block 12 is mounted a pilot
mechanism 26 which includes a pneumatically con-
trolled pilot pin which can be moved into and out of en-
gagement with profiles on the strip 11 which provide
the flexure regions of the strip. Particular configura-
tions of the flexure regions and the pilot pin 26 will be
described later.

The sequence of operation of an advancement
cycle is as follows:-

1. Figure 1 illustrates the start of a cycle with ar-

row 30 illustrating that the pilot pin is down to en-

gage one or more flexure region profiles of the
strip 11. The purpose of the pilot pin engagement
is to ensure at the start of the cycle that the strip

11 is located with its flexure regions at a prede-

termined position relating to the main block 15

and hence the barb cutting and insertion mecha-

nism, thereby ensuring that the next barb to be
cut has its flexure region at the required position
along its length. In the position shown in Figure

1, the pistons 14 and 19 are released, thereby al-

lowing adjustment of the position of the strip 11

relative to the block 15 as the pilot pin engages

the profiles providing flexure regions on the strip

11.

2. The pilot pin is raised and withdrawn from en-

gagement with the strip 11, at which time the

shuttle piston 19 is raised to clamp the strip 11

between the piston 19 and the shuttle strip guide

17. The shuttle 16 is then advanced in a direction

shown by arrow 31 in Figure 2; Figure 2 shows an

intermediate position of the shuttle 16.

3. When the shuttle 16 has advanced the strip 11

a required amount, set by a mechanical stop on

the shuttle 16, the piston 19 is released from

clamping the strip 11 to the shuttle strip guide

block 17 and the piston 14 in the main block 15
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is raised to clamp the strip 11 to the strip guide

block 12. The shuttle is then returned towards

the main block 15, as indicated by arrow 32 in Fig-
ure 3 until the cycle is started again in the position

shown in Figure 1.

Figure 4a illustrates a portion of the strip 11, pre-
ferably made of steel, and having opposed cut-out
portions 35 formed in the strip edges. The cut-out por-
tions are formed by a stamping operation although
there are other ways of forming this edge profile. The
cut-out portions 35 provide a flexure region between
them because the width of the strip has been re-
duced, thereby making flexure easier into and out of
the plane of the strip represented by the plane of Fig-
ure 4a. Each barb has one such flexure region in it.

It will be appreciated that there are alternative
profiles which would produce a similar flexure region.
Figure 4b shows a flexure region formed by stamping
a series of holes 36 at regular intervals. Further alter-
native shapes could be used in order to achieve a
flexure region.

The pilot pin of the pilot mechanism 26 is shown
enlarged in Figures 5 and 6. Figure 5 is a front view
and shows a main pilot pin body 40 and strip edge cut-
out engaging fingers 41, 42. A side view of the pin is
shown in Figure 6 in which the finger 42 and a further
finger 43 can be seen. It will be appreciated that there
are four fingers in all. The fingers 41, 42, 43 and 44
(44 is not shown) have tapered ends to allow engage-
ment of the fingers with the cut-out portions 35 of the
strip 11 even if alignment of the strip with the pilot pin
is not perfect. As the pin descends, the position of the
strip 11 is adjusted accordingly until full engagement
takes place.

It will be appreciated that the pilot pin will be
changed according to the nature of the flexure region
profiles of the strip 11. For example, in order to en-
gage the holes 36 of the strip of Figure 4b, the pilot
pin would have a pair of spaced apart, tapered fingers
of circular cross section.

The strip feed mechanism is operated pneumat-
ically, although alternative control mechanisms could
be used. The pneumatic circuit used is illustrated in
Figure 7 and will be described in more detail below.

The pneumatic circuit has four valves, shown as
V1, V2, V3 and V4; to an inlet port of each of V1, V3
and V4 is connected a compressed air supply 50, via
lines 51, 52, 53 respectively. Valve switching is con-
trolled electrically for V1 and V4 and pneumatically
for V2 and V3.

Figure 7 shows the strip feed assembly at the
start of a cycle, corresponding to the state shown in
Figure 1 of the drawings. Parts Aand B connected be-
low the pistons 14 and 19 are exhausted via ports 2
and 3in V2 and ports 4 and 5 in V3 respectively. Com-
pressed air supplied through V1 enters port C to urge
piston 55, and hence the bar 20 and the shuttle 16 to
the leftin Figure 7. The pilot pin 26 is down in engage-
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ment with the strip 11, as piston 56 is depressed by
air supply connected through ports 1 and 2 in V4 then
through line 57.

Upon adequate movement of the pilot pin 40 into
engagement with the strip 11, a switch on the barb
cutting and insertion machine which changes state at
a particular stage in the operation of that machine al-
ters electrically the state of valves V1 and V4. Ade-
quate movement of the pilot pin 40 is sensed by a sen-
sor (not shown) in cylinder 70 in which the piston 56
travels. The sensor generates an electrical signal as
the piston 56 passes the sensor, and the signal will be
of extremely short duration when the pilot pin 40 is
able to engage the strip 11 and thereby go beyond the
signal generating position. However, if the strip 11 is
positioned so that the pilot pin 40 cannot engage the
cut-out portions of the strip 11, but rather bears on the
strip material, the piston 56 remains in a position in
the cylinder 70 such that the sensor continues to gen-
erate a signal. A timer in the circuit switches off the
entire machine, including the barb cutter and inserter
and the feed mechanism if the sensor signal lasts
more than a predetermined time. Switching of V4 ex-
hausts the chamber above the piston 56 via line 57
and ports 2 and 3 in V4 and feeds compressed air
through inlet port 1 and port 4 up line 58 to the cham-
ber below the piston 56 to raise it, the chamber above
the piston 56 being exhausted via lines 57 and ports
2 and 3 in V4. Switching of V1 has the following ef-
fects:-

i) Compressed air is fed via inlet port 1 and port

4 along line 59 to port D and into a chamber to the

left of the piston 55 to drive the piston 55, and

hence the shuttle 16 to the right in Figure 7.

ii) Compressed air along branch 60 changes the

state of V3 to feed via inlet port 1 and port4 com-

pressed air to port B vialine 61 to raise the piston

19 to clamp the strip 11 to the shuttle strip guide

block 17. This is the state shown in Figure 2.

When a desired strip advancement has been ach-
ieved, a proximity switch in the barb cutting and inser-
tion machine (not shown) switches the state of V1 and
V4 and this has the following effects:-

iii) The chamber to the left of the piston 55 is ex-
hausted via line 59 and ports 4 and 5 in V1, and
compressed air is fed instead to port C via inlet
port 1 and port 2 of V1. Thus the direction of travel
of the piston 55 and hence the shuttle 16 is re-
versed.

iv) The state of valve V3 is switched by com-

pressed air from line 63, which feeds compressed

air through inlet port 1 and outlet port 2 in V3 to
inlet port 1 in V2. Port B is exhausted through line

61 and ports 4 and 5 to release the shuttle piston

19. V2 has had its state altered from that shown

in Figure 7 from pressure along line 64, pressure

along branch line 65 having fallen once V4 had
switched. Thus compressed air is fed along line
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66 from port 2in V2 to raise the piston 14 to clamp

the strip to the block 12. This corresponds to the

situation in Figure 3, and continues until the cycle
is repeated.

It will be appreciated that there are alternative
control mechanisms possible for this strip feed mech-
anism, and that modifications and alterations may be
made within the scope of the invention defined by the
appended claims.

Claims

1. Afeed mechanism for advancing in steps an elon-
gate strip of material, which strip has a series of
flexure regions at a regular spacing along its
length, the feed mechanism comprising means
for locating the strip such that the flexure regions
are at a predetermined position relative to the
feed mechanism, means for advancing the strip
by a distance corresponding to the spacing be-
tween flexure regions and control means for op-
erating the locating means and the advancing
means alternately such that before each ad-
vancement the strip is located with the flexure re-
gions in said predetermined position relative to
the feed mechanism.

2. Afeed mechanism as claimed in Claim 1 wherein
each flexure region is provided by a portion of re-
duced strip width and the means for locating the
strip comprises pilot means for engaging the pro-
file which defines the portion of reduced strip
width.

3. Afeed mechanism as claimed in Claim 2 wherein
the pilot means comprise a pilot pin having an
end profile corresponding to the profile defining
the portion of reduced strip width.

4. Afeed mechanism as claimed in Claim 3 wherein
the end profile of the pilot pin is tapered to allow
entry of the pilot pin into the profile of the reduced
strip width portion and adjustment of the strip lo-
cation as the pilot pin engages the strip fully.

5. Afeed mechanism as claimed in Claim 3 or Claim
4 comprising sensor means for sensing pilot pin
travel and means for stopping the feed mecha-
nism if pilot pin travel is incomplete.

6. Afeed mechanism as claimed in Claim 5 wherein
the sensor means comprises a sensor for gener-
ating an electrical signal when the pilot pin is at
a position intermediate a fully disengaged posi-
tion and a position fully engaged with the strip,
and a timer in the circuit such that if the length of
signal from the sensor exceeds a predetermined
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time, the circuit is broken to switch off the mech-
anism.

A feed mechanism as claimed in any one of
Claims 1 to 6 when the flexure region is provided
by forming one or more edge cut-out portions in
the strip.

A feed mechanism as claimed in any one of
Claims 1 to 6 when the flexure region is provided
by forming one or more holes in the strip.

A feed mechanism as claimed in any one of
Claims 1 to 8 wherein the strip material is metal.

Afeed mechanism as claimed in Claim 9 wherein
the strip is of stainless steel.
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