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(54) A BAR FEEDER FOR AN AUTOMATIC MACHINE TOOL

71) We, KENMAR EXPORT LIMITED, a
British Company of 40 School Lane, Solihull,
West Midlands, do hereby declare the inven-
tion, for which we pray that a patent may
be granted to us, and the method by which
it is to be performed, to be particularly des-
cribed in and by the following statement : —

This invention relates to a bar feeder for
an automatic machine tool of the kind com-
prising at least one rotatable main collet
adapted to hold bar stock during turning
or other machining operations, and a res-
pective feed tube axially aligned with each
main collet and through which bar stock is
arranged to be fed automatically to the
main collet by a respective feed collet asso-
ciated with each feed tube.

There may be only a single main collet
and feed tube, but the invention is parti-
cularly applicable to machines of the multi-
spindle type in which a series of main collets
with their associated feed tubes are carried
by a rotary head which is indexed angularly
step by step to carry bars through a corres-
ponding series of work stations.

It is desirable that the main collet or
collets should be kept rotating during the
cycle of machine operations. Accordingly it
has been proposed to utilise in a multi-
spindle machine a one-way feed chuck incor-
porating balls as wedging elements, each
feed chuck being mountéd on the end of
the respective feed tube that is remote from
the respective main collet. In cne proposed
construction a cone clutch is employed be-
tween a sub-collet housed in the main collet
and the feed chuck for use with non-round
section bar such as hexagon or square sec-
tion bar. During feeding of bar by the feed
chuck, the feed collet is stationary, and the

* sub-collet is jogged round by the clutch to
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align the jaws of the sub-collet with the non-
rotating bar stock, and the clutch is then

-engaged to rotate the sub-collet.

The provision of such a clutch adds to
the complexity and cost of such a machine.
The previously proposed machine also
necessitates the provision of a complex and
expensive magazine for the bars with its
associated feed mechanism. ‘When a new

length of bar stock is required by one of
the feed tubes it is necessary for the front
end of the new bar to be positioned accu-
rately to allow the non-rotating feed collet
to be retracted over the front end of the new
bar.

One feature of the invention enables all
of the mechanisms of the machine associated
with feeding of the bar stock to be driven
by the principal prime mover of the machine
so that the cost of additional prime movers
is avoided, and synchronisation of all the
mechanisms is readily achieved, although
a independant power source may be used.

Broadly speaking the present invention
provides a bar feeder for a machine tool of
the kind comprising at least one rotatable
main collet adapted to hold non-round bar
stock during turning or other machining
operations, and a respective feed tube axially
aligned with each main collet and through
which non-round bar stock is arranged to
be fed automatically to the main collet by
a respective feed collet associated with each
feed tube, each feed collet being located at
or adjacent to the end’of the respective feed
tube remote from the respective main collet,
each feed collet being provided with at least
one wedging element associated with a res-
pective wedge. surface of the feed collet, the
arrangement being such that each feed collet
is movable over non-round bar stock in the
direction away from the respective main
collet but on movement of the feed collet
in the opposite direction each wedging ele-
ment is wedged between the bar and the
respective wedge surface to grip the bar,
and means permanentlv keying each feed
collet against angular movement relative to
the respective main collet so as to avoid the
need to stop the machine for manual re-
loading of bar stock.

It will be appreciated that such a machine
is capable also of accepting round bar stock.

Any suitable means may be used for
keying the feed collet to the respective main
collet.

Such a machine can be made to accept
the end of a length of non-rotating bar stock
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collet and associated main collet are rotating
at their normal machining speeds, to accele-
rate the bar to the speed of rotation of the
collets, and then to allow feeding of the bar
through the ‘main collet. Thus no time is
lost through stopping the machine to insert
a new bar into the feed collet, and time is
not lost through the need to reorientate the
main collet and feed collet for each new bar
thus permitting loading a length of bar stock
into the feed tube and main collet of a
machine by introducing one end of a length
of bar stock into one of the feed collets, or
the feed collet, whilst the feed collet is
rotating relative to the length of bar stock,
and then reciprocating the feed collet to
advance the bar stock through the main
collet.

The bar stock may be of round or non-
round section.

In order to enable pick-up of non-rotating
bar stock the bearing elements of the feed
collet must be capable of sufficient move-
ment to enable them to pass over the pro-
jecting edges of non-round bar whilst the
bar is being accelerated to the speed of the
collet after which the bearing elements seat
themselves against the flats on the bar.

Preferably adjustment means are incor-
porated to enable the angular position of
each feed collet relative to the respective
main collet to be adjusted and set.

Preferably the machine is provided with
a bar holder comprising a respective guide
or guides each of which is permanently
aligned with the respective feed collet.

For safety reasons each guide preferably
comprises a bar-holding tube of a length
which is such that when a length of bar-
stock is being introduced into a feed collet
the rear end of the bar is contained within
the tube and cannot therefore be held by
an operator. The operator may simply push
the length of bar-stock into the rotating feed
chuck by pushing it with a further bar or
suitable tool which he or she inserts into the
rear end of the bar-holding tube. Alter-
natively the bar-stock may be thrown into
the feed collet by the operator.

With a multi-spindle machine the bar
holding tubes are conveniently mounted in
a reel as is known.

Although the machine may be provided
with a magazine and with further feed means
for feeding bars from the magazine into the
bar holder it is a major advantage of the
present invention that such additional equip-
ment is not essential.

A feed collet has been previously pro-
posed in which a series of balls or rollers
are guided in longitudinal slots in a radially
inner sleeve, and a radially outer sleeve
mounted on said inner sleeve is provided
with an internal frustro-conical ramp sur-

face engaged by the balls or rollers which

become trapped between the ramp surface
and a bar passing through the sleeves when
the outer sleeve is moved relative to the bar
in one direction, but which permit move-
ment of the outer sleeve over the bar in the
opposite direction.

We have described and claimed a feed
collet for a machine tool comprising a collet
body defining a bore to receive bar stock
and providing with at least one further bore
which is inclined with respect to the axis of
said bore, each further bore breaking into
the surface of the body defining said bore,
a respective wedging element located in each
further bore being biassed towards said bore
by respective resilient means.

In a preferred construction there are a
plurality of further bores which are angu-
larly spaced about the axis of said bore, and
each wedging element comprises a bearing
element capable of rolling in the respective
further bore.

Preferably each feed collet of the kind
referred to in the immediately preceding
paragraph is particularly suited to receiving
stationary bar stock whilst rotating at speed,
since it is relatively easy with such a feed
collet to facilitate the movement of the balls
which is necessary, and since the bearing
elements can be arranged to have a rela-
tively high surface area of contact with the
effective wedge surfaces of the collet to bear
the high forces involved.

Preferably the body of each feed collet
incorporates a plurality of jaw elements
which are adjustable readially of the collet,
and each of said further bores is provided
in a respective one of the jaw elements.

Such a feed chuck may be provided with
sufficient adjustment of the jaws to accept
the full range of bar sizes which can be
accommodated by the main collet. When
the invention is applied to a conventional
machine which normally uses feed fingers,
then replacement of the feed fingers by
such a feed collet may increase the effective
capacity of the main collet when the capa-
city is limited by the feed fingers.

A stop assembly is provided comprising
a stop which is adapted to be moved axially
towards a main collet located at a feed
station, and the feed collet comprises first

“and second parts which are axially movable

relative to each other against spring biassing,
the first part being secured to the respective
feed tube, and the second part being pro-
vided with at least one wedging element
associated with a respective wedge surface
of the second part, the arrangement of the
second part being such that the second part
is movable over bar stock in the direction
away from the main collet but on movement
of the second part in the opposite direction
each wedging element is wedged between
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the bar and respective wedge surface to grip
the bar.

The use of an axially movable stop per-
mits over-feeding of the bar against the stop
located in its position remote from the main
collet so that if a bar end portion that is
too short to be gripped effectively by the
main collet is fed against the stop it will
have left the main collet and may be ejected.

Preferably the stop carries a resiliently
biassed facing stop which is adapted to eject
a short bar end portion fed through the
main collet and act as an abutment for posi-
ic)ioning the forward end of the following
bar.

Preferably each wedging element com-
prises a bearing element.

Preferably the second part of each feed
collet is spaced further from the associated
main collet than is the first part, the first
and second parts being resiliently biassed
towards each other.

When the second part is adapted to re-
ceive non-round bar stock the arrangement
of the first and second parts is preferably
such. that they are non-rotatable relative to
each other.

The stop assembly is preferably arranged
such that the stop is retractable to a position
displaced from the axis of a main collet
located at the feed station.

When the stop is retractable the axially
fixed member on which the stop is mounted
is preferably provided with a finger which
is arranged to sweep across the space be-
tween the stop and the main collet during
retraction of the stop to test whether or not
a bar is held in the correct axial position
for subsequent machining. ‘

The finger may be arranged to actuate
a switch which stops the machine in the
event that a bar has not been correctly posi-
tioned axially. :

A machine incorporating the various pre-
ferable features of the stop is capable of
fully utilising lengths of bar stock, as com-
pared with conventional machines where a
length of bar stock may be prematurely
replaced to ensure that a short component
is not produced.

The preferred features of the invention
enable all of the mechanisms of the machine
associated with feeding of the bar stock to
be driven by the principal prime mover of
the machine so that the cost of additional
prime movers is avoided, and synchroni-
sation of all the mechanisms is readily
achieved.

A bar feeder for an automatic multi-
spindle machine tool including a bar holder
and in accordance with the preferred fea-
tures of the invention will now be described
by way of example only, with reference to
the accompanying drawings in which : —

Figure 1 is a diagrammatic side elevation

of the machine tool and bar holder which is
of the reel type;

Figure 2 is a longitudinal cross-section of
one of the feed collet of the machine tool
secured to the rear end of a feed tube taken
substantially on line 2—2 of Fig. 3;

Figure 3 is an end view of the feed collet
looking from the right in Figure 2;

Figure 4 is a longitudinal cross-section of
one of the feed tubes together with its asso-
ciated feed collet and the adjacent end of
the corresponding bar holding tube of the
bar holder;

Figures 5 and 6 are longitudinal cross-
sectional views of one of the main collets
in position at the feed station with its asso-
ciated feed tube and feed collet and with
a length of bar-stock abutting a retractable
and axially movable stop, the stop being
shown in its forward axial position in Figure
5 with the main collet released, and in Figure
6 in its subsequent rearward axial position
with the main collet closed and with the feed
collet extended by retraction of the bar
stock relative to the feed tube;

Figure 7 is a side elevation of a modifica-
tion of the retractable stop assembly of the
machine of Figure 1 with the stop shown
in its retracted position relative to a main
collet located at the feed station;

Figure 8 is an end elevation of the retract-
able stop assembly of Figure 7 looking to-
wards a main collet located at the feed
station, the stop being shown in its retracted
position;
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Figure 9 is a view similar to Figure 7 of

the retractable stop assembly of the machine
of Figure 1 provided with a facing stop in
the form of a roller mounted on a resiliently
biassed pivoted arm, the roller being shown
in engagement with bar-stock projecting
from a main collet located at the feed
station; and

Referring to Figure 1 the machine tool
comprises a headstock 1 of conventional
design in which is rotatably mounted a
spindle drum carrying six spindles 2 of
which only three are shown for convenience
in the drawings. The reel drum is indexable
to take the spindles through six stations at
some of which various machining operations
are carried out by tools which are auto-
matically controlled in conventional manner.
The lowest of the three spindles shown in
the drawing is located at the feed station at
which bar-stock 3 is fed against an axially
movable and retractable stop 4 of a stop
assembly 5 by means 6 from a bar holder 7.

The feed means comprises six axially mov-
able and rotatable feed tubes 8 each of
which is keyed to a respective spindle tube
2 at its forward end, is provided with a
respective feed collet 9 at its rear end, and
is supported in a respective bushing 10 of
a feed tube disc 11 rotatably mounted in a
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rigid stand 12 and connected to the reel
drum by a shaft, not shown, for rotation
therewith. Feeding is achieved by reiproca-
tion of the feed tube that is located at the
feeding station, the respective feed collet 9,
as will be explained hereinafter, gripping
bar-stock contained therein during forward
movement of the feed tube. Each of the feed
tubes 8 is provided, in known manner, with
an integral external collar 13 which, when it
is positioned at the feed station, is engaged
at its rear by a feed finger 14 secured to
a block 15 reciprocable on a slide 16, reci-
procation ‘of the block 15 being controlled
by a drum cam 17. The block 15 also carries
a ring 18 which encircles the feed tubes and
engages with the forward face of the collar
13 of the feed tube located at the feed
station for effecting retraction of that feed
tube after it has been moved forwards by
the feed finger 14.

- The collars 13 in their retracted positions
are supported in known manner in cut-
outs in the periphery of a disc, not shown,
secured to the shaft connecting the reel
drum to the feed tube disc 11.

The bar holder 7 comprises six parallel
bar holding tubes 19 carried in a pair of
spaced apart discs 20 rotatably carried by
a suport 21 and secured to a tubular shaft
22 which itself is secured to the feed tube
disc 11 for rotation with the feed tube
assembly and spindle drum. The forward
end 19A of each bar holding tube is aligned
with a respective feed collet 9 and is spaced
axjally from the feed collet when the collet
is in its reaward position.

The feed collets 9 will now be described.
Each feed collet 9 comprises a first part in
the form of a split collar 23 secured to the
extremity of the respective feed tube 8, and
a second part 25 which is axially movable
relative to the first part and is resiliently
biassed towards the first part. The second
part comprises a cylindrical block 26 pro-
vided with an axial bore 27 and with three
equiangularly spaced radial slots 27A which
extend axially from the rear end of block
26 for about three quarters of its length,
a respective jaw assembly 30 being retained
in each slot by a respective set-screw 29.

Each jaw assembly 30 comprises a sub-
stantially oblong-rectangular jaw body 28
provided with an inclined bore 31 which
breaks into the radially inner face of the
jaw body 28. A respective ball 32 is received
with celarance in the bore 31 and is biassed
rearwardly by a respective coiled compres-
sion spring 33 of which the rear end is
received within the recess of the tappet 31A
and the front end engages a washer 34
abutting a pin 35 secured in body 30. The
retracted position of each ball 32 is con-
trolled by an axial screw 33, and the adjust-
ment of this screw can be used to minimise

bar marking. Each ball 32 constitutes a
wedging element.

It will be appreciated that the radially
outer surfaces 32A of the bores 31 con-
stitute ramp surfaces with which the balls 32
co-operate when the balls are engaged with
bar-stock inserted into the bore 27 of the
feed collet.

Each jaw body 28 is provided on one side
face with a series of axially extending splines
or teeth 36 which engage with a comple-
mentary series of teeth 37 formed on one
side face of each slot, the teeth being held
interengaged in use by the respective set
screw 29, but permitting substantial radial
adjustment of the jaw assemblies on release
of the set screw 29 to accommodate a wide
range of cross-sectional dimensions of bar-
stock.

The feed collet 9 shown in the drawings
is suitable for use with round or hexagon
bar-stock, three of the flats of which will
be engaged by the respective balls. A dif-
ferent number of jaws may be appropriate
for other cross-sections of bar-stock.

Forward movement of the feed chuck 9 at
the feed station, when a length of bar stock
is extending through the chuck, results in
forward movement of the bar stock which
is gripped by the balls 32 due to the balls
becoming wedged between the bar-stock and
the ramp surfaces 32A. During subsequent
rearward movement of the second part 25
the balls release the bar-stock to enable the
feed chuck 9 to retract over the stationary
bar-stock which is held by the main collet
38, Figure 1, of the respective spindle 2.

The first and second parts, 23 and 25 res-
pectively, of the feed chuck are held against
relative angular movement by three equi-
angularly spaced headed pins 39 which are
each slidably received in a respective stepped
bore 40 in block 26 and each have a reduced
end 41 threadedly secured in a respective
screw hole 42 in collar 23 and locked in
position by a set screw 43. A respective
coiled compression spring 44 in each bore
40 acts between the step in the bore and the
head of each pin 39 to bias together the
first and second parts 23 and 25 of each feed
chuck. As shown in Figure 4 a headed pin
39' may be provided to limit axial move-
ment of the two parts. Pin 39* has a threaded
end secured in part 23,

Each collar 23 is formed with a slit 45
which terminates in a diametrically extend-
ing bore 24 and which facilitates clamping
of the collar onto the respective feed tube,
two of the set screws 43, the two which are
not shown in Figure 2, acting to widen the
slit and thereby urge the forward end of the
collar 23 radially inwardly against the feed
tube 8. Slackening of those two screws 43
enables the angular position of the feed
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tube 8, and, since the feed tube 8 is keyed
to the respective main collet 38, relative to
the main collet, to enable a length of non-
round bar-stock to be gripped simultaneously
by a feed collet 9 and by the associated
main collet 38.

The balls 32 of each feed collet 9 are
capable of sufficient movement longitudi-
nally of bores 31 to enable non-round bar-
stock, such as hexagon bar-stock, to be
introduced into the rotating feed collet when
the bar-stock is not initially itself rotating.
Thus, providing that the feed collet 9 has
been correctly orientated relative to the
associated main collet 38, the bar can be
fed by the rotating feed collet 9 to be re-
ceived by the main collet 38, which there-
fore does not require to be stopped for the
introduction of a new length of non-round
bar-stock.

In a modification, the pins 39 are length-
ened as shown in Fig. 4 to protrude from
the bores 40 and faciliate their tightening.

The keying of the feed tubes 8 to the
respective main collets 38 will now be
described with reference to Figures 1 and 4.
Each of the feed tubes 8 is slidably received
at its forward end within the rear end of the
respective spindle tube 2' and is formed
adjacent to that end with an axially extend-
ing slot 45 of length equal to the feed travel
of the feed tube 8. A respective collar 46
is secured over the rear end of each spindle
tube 2' and is provided with a radially
inwardly extending key 47, shown in Figure
4, which is slidably received in slot 45.

As has been previously described the
keying of the feed collets 9 to their asso-
ciated main collets 38 together with the use
of spring-loaded balls or other bearing ele-
ments in the feed chucks enables non-rotat-
ing non-round bar-stock to be picked up by
the rotating feed chuck. To enable this
operation to. be performed manually without
danger to the operator the bar-holding tubes
19 are made of a length greater than that
of the bar-stock to be fed. When it is desired
to introduce a new length of bar-stock into
a rotating feed collet 9 the operator simply
loads the bar-stock into the empty tube 19
and then pushes it from behind into the feed
chuck with a suitable bar or tool. Alter-
natively the operator may load the bar-stock
partially into the tube 19 and may then
throw it into the feed collet.

It will be appreciated that suitable auto-
matic means could be provided for loading
the bar holder and for feeding the bars from
the bar holder into the feed collet, but it is
an advantage of the construction being des-
cribed that such expensive auxiliary. equip-

.ment is not essential.

The function of the retractable:and axially
movable stop -4 will now be described with
reference to Figures 5 and 6. The mechanism

for effecting movement of the stop will later
be described. The stop 4 is located in its
fully forward position axially aligned with
the main collet 38 located at the feed station
when the associated feed tube 8 is moved
forwards by the feed finger 14, thereby mov-
ing the bar-stock 3 forwards through the
open collet 38 to abut the stop 4. As shown
in Figure 5, the two parts 23 and 25 of the
feed collet 9 are then engaged with each
other owing to the biassing of the com-
pression springs 44. Stop 4 is then moved
rearwardly to push back the bar-stock 3.
Since the feed finger is maintained in an
advanced position during the rearward move-
ment of the stop, the feed tube 8 and first
part 23 of the feed collet 9 are maintained
in their forward positions, whilst the second
part 25 of the feed collet 9 is moved rear-
wardly by the bar 3 against the biassing of
springs 44 which become further compressed.
Thus the rearward movement of the bar is
accommodated by the relative axial move-
ment between the two parts, 23 and 25, of
the feed collet which, however, still retain
their relative angular positions so that when,
following retraction of the bar-stock 3, the
main collet 38 closes onto the bar-stock it
is correctly orientated to grip bar-stock that
is non-round.

The reason for over-feeding and push
back of the bar-stock is to ensure that an
adequate length of bar-stock is present in
the jaws of the main collet 38 during the
subsequent machining operations. If only
a very short length of bar-stock is present
in the main collet prior to the feed move-
ment it will be fed beyond the main collet
and will fall from the main collet, or pre-
ferably be ejected by an optional facing stop
to be described hereafter.

The mechanism for effecting movement of
the stop 4 will now be described. For con-
venience, the modified assembly of Figures
7 and 8 will be described before the mecha-
nism that is utilised in the machine of Figure
1. Stop assembly 5 comprises the stop 4 in
the form of a screw extending through an
upstanding lug 48 on a slide block 49 having
a dovetail sliding engagement with a fabri-
cated guide assembly 50. A locking nut 51
is provided on the screw 4. Guide assembly
50 is. provided with a slot, not shown, which
is vertical in Figure 8 and extends forwardly
from its rear end to accommodate axial
movement of a peg 52 extending down-
wardly in Figure 7 from the slide 49 and to
which the rear end of a coiled tension spring
53 is attached for biassing the slide for-
wardly, the forward end of the spring 53
being attached to a further peg 54 secured
to-the underside of guide assembly 50.

Guide assembly 50 is welded to a split
clamp- 55 secured by a clamp screw 56 to
a hexagon shaft 57 which: is rotatably carried

70

75

80

85

90

95

160

105

110

115

120

125

130



1,590,877

10

15

20

25

30

35

40

45

50

35

60

65

by the main body of the machine. Angular
movement of shaft 57 in a clockwise direc-
tion in Figure 8 brings the stop 4 into axial
alignment with the main collet 38 located
at the feed station. The drive for shaft 57
is preferably derived from the conventional
drive mechanism of the machine so as to
be in sequence with the other operations of
the machine.

Clamp 55 also pivotally supports a lever
58 which bears at its upper free end 59
against the front end of the slide 49 and has
its opposite end 60 connected by a universal
joint 61 to an intermediate point in the
length of a lever 62 mounted for pivotal
movement in a vertical plane on a fixed
pivot 63 on the main body of the machine,
the universal joint permitting angular move-
ment of the lower end of the lever 58 about
the shaft 57 on movement of the stop 4
between its retracted and operative posi-
tions. Lever 62 at its free end carries a sleeve
64 mounted on a pull-rod 65 and held in
abutment with a further sleeve 66 secured
on rod 65 by a strong coiled compression
spring 67 backed by a washer 68 and lock-
nuts 69. Spring 67 permits some additional
forward movement of the stop 4 in the event
of a malfunction of the feed means. Forward
movement of rod 65 results in rearward
movement of the upper end 59 of lever 58
to move the slide 49 and stop 4 to its rear-
ward position against the force of spring 53.
On reverse movement of rod 65 stop 4 is
moved forwardly by spring 53. The motion
of rod 65 is derived from a convenient cam
in the conventional drive mechanism of the
machine.

It will be understood that after indexing
of a main collet 38 to the feed station, rod
57 is turned to bring stop 4 into line with
the collet, rod 65 being in its rearward posi-
tion. Bar-stock is then fed against stop 4,
and the stop is then moved rearwardly by
forward movement of rod 65. Rod 57 is then
turned back in the opposite direction to
retract the stop 4 and allow tooling to be
brought into position at the feed station. At
a subsequent convenient time the rod 65 is
moved rearwardly again in readiness for
another cycle of operation.

A sweep finger 87 positioned axially in
front of the desired retracted position of the
bar end is connected to a switch 88 mounted
on guide assembly 50 and is arranged to
engage with a mis-positioned bar during
retraction of the stop 4. The switch 88 may
be arranged to stop the machine in the event
that a bar has not been moved sufficiently
rearwardly during rearward movement of
stop 4.

Figure 9 is ‘an enlarged view of the stop
assembly 5 of Figure 1 in which parts cor-
responding to those of the assembly of
Figures 7 and 8 have been given the same

reference numbers. In this stop assembly
the guide assembly 50 is provided at its
rear end with a facing stop in the form of
a roller 70 carried by a bell-crank lever 71
pivoted on guide assembly 50 about an axis
parallel to that of the collet 38 and biassed
by a tension spring 72. When rod 57 is
pivoted to bring stop 4 into line with collet
38 after indexing of collet 38 to the feed
station, roller 70 is brought into engagement
with the portion 73 of bar-stock which re-
mains projecting through collet 38 after the
parting operation at the preceding station.
If no such projecting portion 73 exists when
the collet 38 arrives at the feed station then
roller 70 under the force of spring 72 will
occupy a position blocking feed of bar
through the collet 38, since any feed of
material is likely to result in a short com-
ponent being subsequently produced. Nor-
mally a projecting portion 73 will be present
and feeding will take place. In the event
that a short length of bar-stock is fed through
collet 38 to be suspended between stop 4
and the front end of the following length
of bar-stock, roller 70 will eject the short
length under the force of spring 72 so that
it cannot foul the tooling at the feed station.

It will be appreciated that all the func-
tions of the above machine are powered by
the machine drive mechanism and that no
auxiliary means of power need be provided.
This is a considerable advantage since the
synchronisation of the various operations is
easily maintained and the cost of auxiliary
power means is avoided however an inde-
pendant power source may be used.

Safety means may be incorporated to
guard an operator against injury if he is
attempting to insert a bar when the bar
holder indexes.

For example, a rotatable plate having
angularly spaced openings corresponding in
number and spacing to the bar-holding tubes
may be arranged at the rear end of the
assembly. Normally the openings in the plate
are out of alignment with the bar-holding
tubes. Rotation of the plate to bring the
openings into alignment with the tubes
operates an interlocking device to prevent
the machine from indexing.

In another arrangement a door interlocked
with the machine may be provided to prevent
the machine from indexing while access to
the tubes is permitted.

As an additional refinement angularly
spaced switches associated with lights may
be mounted in a stationary form around the
bar-holder, the switches being actuated by
the presence of a bar in a bar-holding tube
as the bar-holder rotates, so that the operator
is given a visible indication not only that
a bar in a feed tube is running out but into
which bar-holding tube a fresh bar should
be fed. : s
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The switches may be so arranged that all
the lights are energised when there are bars
in all the bar-holding tubes and the absence
of a light indicates that a fresh bar is re-
quired and in which bar-holding tube. Alter-
natively each light may be energised only
when a bar is required in the bar-holding
tube with which the switch for that light
associates.

With this arrangement there is a consider-
able saving of the operator’s time as no
examination of the individual bar-holding
tubes is necessary.

WHAT WE CLAIM IS:—

1. A bar feeder for an automatic machine
tool of the kind comprising at least one
rotatable main collet adapted to hold non-
round bar stock during turning or other
machining operations, and a respective feed
tube axially aligned with the/or each main
collet and through which non-round bar
stock is arranged to be fed automatically to
the main collet by a respective feed collet
associated with each feed tube, the/or each
feed collet being located at or adjacent to
the end of the respective feed tube remote
from the respective main collet, the/or each
feed collet being provided with at least one
wedging element associated with a respective
wedge surface of the feed collet, the arrange-
ment being such that the/or each feed collet
is freely movable over non-round bar stock
in the direction away from the respective
main collet but on movement of the feed
collet in the opposite direction each wedging
element is wedged between the bar and the
respective wedge surface to grip the bar, and
means permanently keying each feed collet
against angular movement relative to the
respective main collet so as to avoid the
need to stop the machine for manual reload-
ing of bar stock.

2. A bar feeder as claimed in Claim 1,
in which there are a plurality of main collets
with their respective feed tubes, the main
collets being carried by a rotatable head
assembly, and the feed tubes being supported
for rotation with the head assembly.

3. A bar feedar as claimed in Claim 2,
in which the head assembly is housed sub-
stantially within the machine casing, and
the feed tubes are located substantially ex-
ternal to the machine casing.

4. A bar feeder as claimed in Claim 1,
in which each feed collet is located at the
extremity of the respective feed tube.

5. A bar feeder as claimed in Claim 1,
in which each feed tube at its end nearest
to the respective main collet is slidable
within a spindle tube associated with a
respective main collet.

6. A bar feeder as claimed in Claim 5,
in which the spindle tube is secured against
angular movement to the jaws of the main

collet, and the respective feed tube is keyed
to the spindle tube.

7. A bar feeder as claimed in Claim 6,
in which the spindle tube at its rear end
carries a collar, and the collar is provided
with a radially inwardly projecting key which
is slidably received in an axial slot in the
respective feed tube.

8. A bar feeder as claimed in Claim 1,
in which adjustment means are provided to
enable the angular position of each feed
collet about its axis to be adjusted relative
to that of its respective feed tube. ’

9. A bar feeder as claimed in Claim 8,
in which each feed collet is angularly adjust-
ably mounted on the respective feed tube.

10. A bar feeder as claimed in Claim 2,
in which each of the feed tubes is axially
aligned with a respective guide means of
a rotatable bar holder which is connected
for rotation with the head assembly.

11. A bar feeder as claimed in Claim 10,
in which each of the guide means comprises
a respective bar-holding tube which is open
at its end remote from the feed collets to
enable insertion of bar stock.

12. A bar feeder as claimed in Claim 1,
in which each feed collet comprises a collet
body defining a bore to receive bar stock
and provided with at least one further bore
which is inclined with respect to the axis of
said bore, each further bore breaking into
the surface of the body defining said bore,
a respective wedging element being located
in each further bore and being biassed to-
wards said bore by respective resilient means,
the wall of each further bore constituting
said wedge surfaces.

13. A bar feeder as claimed in Claim 12,
in which each wedging element comprises
a bearing element.

14. A bar feeder as claimed in Claim 12,
in which there are a plurality of further
bores which are angularly spaced about the
axis of said bore.
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15. A bar feeder as claimed in Claim 14,

in which the collet body incorporates a
plurality of jaw elements which are adjust-
able radially of the feed collet, and each of
said further bores is provided in a respective
one of the jaw elements.

16. A bar feeder as claimed in Claim 13,
in which there are three bearing elements
which are equally spaced angularly about
the axis of the feed collet, and each bearing
element consists of a ball-bearing.

17. A bar feeder as claimed in Claim 12,
in which each feed collet is capable of ac-
cepting bar of the maximum cross-sectional
dimensions that can be accepted by the
respective main collet.

18. A bar feeder as claimed in Claim 12,
to permit loading a length of bar stock into
a feed collet and main collet of a machine
tool comprising introducing one end of
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a length of bar stock into the feed collet
whilst the feed collet is rotating relative to
the bar stock, and then reciprocating the
feed collet to advance the bar stock through
the main collet.

19. A bar feeder as claimed in Claim 18,
in which the length of the bar stock is
chosen such that it engages with the feed
collet at one end its opposite end lies within
the respective bar-holding tube.

20. A bar feeder for a machine tool of
the kind comprising at least one rotatable
main collet adapted to hold non-round bar
stock during turning or other machining
operations and a respective feed tube axially
aligned with each main collet and through
which non-round bar stock is arranged to
be fed automatically to the main collet by
a respective feed collet associated with each
feed tube, each feed collet being located at
or adjacent to the end of the respective feed
tube remote from the respective main collet,
the machine tool being provided with a stop
assembly comprising a stop which is adapted
to be moved axially towards a main collet
located at a feed station, and the feed collet
comprises first and second parts which are
axially movable relative to each other against
spring biassing, the first part being secured
to the respective feed tube, and the second
part comprising at least one wedging ele-
ment which is associated with a respective
wedge surface of the second part, the ar-
rangement of the second part being such
that, in use, on movement of the second
part in the direction towards the main collet
each element is wedged between the bar and
the respective wedge surface to grip the bar,
but is released on reverse movement of the
second part relative to the bar stock, and
means permanently keying each feed collet
against angular movement relative to the
respective main collet so as to avoid the
need to stop the machine for manual reload-
ing of bar stock.

21.. A bar feeder as claimed in Claim 20,
in which each wedging element comprises
a bearing element. :

22. A bar feeder as claimed in Claim 20,
in which the second part of each feed collet
is spaced further from the respective main
collet than is the respective first part, and
the first and second parts are resiliently
biazssed towards each other.

3.
in which the first and second parts are keyed
together by a plurality of angularly spaced
and axially extending pins. ,

24. A bar feeder as claimed in Claim
23, in which the parts are resiliently biassed
by respective coiled compression springs
mounted on the pins.

25. A bar feeder as claimed in Claim 20,
in which the stop is retractable to a position
displaced from the axis of a main collet
located in the position in which feeding of
bar stock through the main collet takes
place.

26. A bar feeder as claimed in Claim 25,
in which a sweep finger is connected to the
mounting for the stop and is arranged dur-
ing retraction of the stop to engage with
a bar projecting excessively from the main
collet at the feed station.

27. A bar feeder as claimed in Claims 25
and 26, in which the mechanism for effecting
axial displacement and retraction of the stop
is driven by the prime mover which drives
the main collet and feed mechanism of the
machine. '

28. A bar feeder as claimed in any of
Claims 25 to 27, in which a facing stop is
provided, the facing stop being retracted
upon retraction of said stop.

29. A bar feeder as claimed in Claim 20
and substantially as described with reference
to the accompanying drawings.

30. A bar feeder as claimed in Claim 1,
in which all of the mechanisms associated
with feeding bar stock are driven by a
principal prime mover of the machine.

31. A bar feeder as claimed in Claim 1,
in which the feed movement is initiated fro
an independant power source. '

RICHARD F. EVANS.

Printed for Her Majest);’s Stationery O(ﬁée by Burgess & Son (Abingdon), Ltd.—1981.
Published at The Patent Office, 25 Southampton Buildings, London, WC2A 1AY,
from which copies may be obtained.

A bar feeder as claimed in Claim 22, .
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