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ABSTRACT OF THE DISCLOSURE

A laundry feeding machine having two clamps adapted
to receive and hold two corners of the leading edge of
the article to be fed; a conveyor; means for moving the
clamps transversely apart from a rest position to tension
the leading edge; and feed transfer means comprising two
pairs of transfer grips, each pair being adapted to receive,
in respective grips, said two corners of an article to be
fed and each pair being movable between a respective
feed station at which a respective operator can insert the
corners into the'grips and. a common ftransfer station at
which the grips of the pair are each adjacent a respective
clamp when the clamps are in their rest positions, means
for ‘moving the grips between the feed stations and the
transfer station and means for transferring, at the transfer
station, the corners of the articles from. the grips  to the
respective clamps.

The invention relates to laundry feeding machines and
bas particular application in machines for feeding laundry
articles (usually flat-work articles such as sheets) to iron-
ing machines. In particular, the present invention concerns
improvements in the laundry feeding machine described
in' my co-pending patent application No. 21,725/65.

In the above-mentioned patent application  there is
described a feeding machine which comprises an in-
dividual conveyor which ‘is continuocusly moving and on
which sheets (for example) are automatically laid with
their leading edges straight. An operator places the two
corners of the leading edge of the sheet between Tespec-
tive clamps and initiates an operation which moves the
clamps apart to stretch the leading edge and then moves
the clamps forward, dropping the leading edge onto the
conveyor after a predetermined movement. In practice

‘it is found that the effective speed of operation of the
machine is limited by the speed at which the operator can
find the two corners of the sheet and insert them into the
clamps. The present invention seeks to overcome this
disadvantage and provide a machine which is capable of
being operated faster than the machines described in the
above-mentioned application.

A laundry feeding machine in .accordance with the
present invention has two clamps adapted to receive and
hold two corners of the leading edge of the article to be
fed; a conveyor; means for moving the clamps trans-
versely apart from ‘a rest position to tension the leading
edge; and feed transfer means comprising two pairs of
transfer grips, each pair being adapted to receive, in re-
spective grips, said two corners of an article to be fed and
each pair being movable between a respective feed station
at which a respective operator can insert the corners into
the grips and a common transfer station at which the
grips of the pair are each adjacent a respective clamp
when the clamps are in their rest positions, means for
moving the grips between the feed stations and the trans-
fer station and means for transferring, at.the transfer
station, the corners of the atticles from the grips to the
respective clamps. With such an arrangement it is possible
to have two. operators working independently in feeding
sheets to the machine and thereby speed up the effective

..operation of the machine.
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Preferably the grips are mounted at the rear of the
machine, the transfer station being on the fore-and-aft
center line of the machine and the feed stations being dis-
posed symmetrically on either side thereof. Each pair
of grips may be arranged to move over a linear track
across the machine between the transfer station and the
respéctive feed station. Preferably, however, each pair
of grips is arranged to moveé over an arcuate path between
the transfer station, and the respective feed station, being
mounted on a respective support pivoted to swing in a
substantially horizontal plane to carry the grips between
the transfer station and the respective feed station. Prefer-
ably the pivot axis or axes for each support is or are in
line in front, in the fore-and-aft direction of the machine,
with the respective feed station. Preferably each support
comprises two. parallel equal. Iength pivoted arms pivoted
at their forward ends ‘at respective points spaced apart
across the machine and a cross-piece pivoted to the rear
ends of the arms and carrying the grips, the whole con-
stituting a parallelogram movement which maintains the
cross-piece tranverse to the fore-and-aft direction of the
machine. ‘This arrangement has the advantage that at
the transfer station and the respective feed station. Prefer-
adjacent the clamps while at the feed stations they are not
so close to the clamp support as to be inconvenient or
dangerous -as far as the insertion of the article into the
grips is concerned.

Couveniently the means for moving each pair of grips
from the feed station to the transfer station is operable
independently of the means for moving the othér pair of
grips and there 1s provided an interlock arrangement which
prevents movement of a pair of grips if the other pair of
grips is at the transfer station or moving towards the
transfer station. The grips may be moved by a pneumatic
ram for each pair.

The means for transferring the corners of the article
from the grips to the clamps preferably comprises means
for moving the clamps and the grips towards each other
(conveniently by moving the clamp support backwards)
and means for closing the clanips on the corners presented
by the grips.

In one embodiment of the invention each grip com-
prises a pair of backward-facing spring clips spaced apart
sufficiently to allow the jaws of a clamp to fit between
them. The respective end of the leading edge of the article
is inserted in the clips.and the transfer is effected by
making the clamp jaws grasp the patt of the leading edge
between the clips.. The clamps may be of a mechanical
spring-loaded kind in which a latch is provided for holding
the jaws open against spring bias and means are provided
to release the latch when the leading edge of the article
is inserted between the jaws, Conveniently, in the present
application of such a clamp, the means for releasing the
latch comprises a trigger arm. projecting backwardly from
the clamp and an engagement member on a support frame
for the clips, the arrangement being such that as the
clamps are brought back towards the clips and the leading
edge of the article inserted thereby between the jaws, the
trigger arm is deflected by the engagement member and
releases the latch. ‘

However, in a preferred embodiment of the invention
the clamps are slidably mounted on a beam extending
across the machine and movable ‘bodily back and forth
over the conveyor, the holding means comprising a bar
for each clamp extending along the beam and movable
with respect to the beam to engage exten‘sions of the clamp
jaws and thereby control the opening of the jaws against
the spring bias, means being provided for moving the bars
in dependence on the forward position of the beam. The
bars are movable by an air ram controlled by ‘a switch
mounted on the beam and engaging a linear cam surface



3,376,036

on the machine, the state of the switch being thereby gov-
erned by the position of the beam.

The invention will further be described hereinafter with
reference to the accompanying drawings which illustrate
the relevant parts of a feeding machine in accordance
with the present invention and of which:

FIGURE 1 is a front elevation of the feeder showing
the transfer mechanism;

FIGURE 2 is a plan view of the rear of the feeder,
again showing the transfer mechanism;

FIGURE 3 is a front elevation showing the disposition
of the clips in their frame and the associated clamp jaws
of the feed arrangement illustrated in FIGURES 1 and 2;

FIGURE 4 is a side elevation illustrating the relative
disposition of the clamp and clip frame before the trans-
fer of an article from the clips to the clamps;

FIGURES 5 and 6 are schematic drawings illustrating
the relative disposition of clip frame and clamp as an
article is transferred to the clamp;

FIGURES 7 and 8 are respectively plan and rear ele-
vations of a machine in accordance with a preferred em-
bodiment of the invention;

FIGURE 9 is a side elevation of one of the clamps of
the machine of FIGURES 7 and 8 at the transfer station;

FIGURE 10 is a circuit diagram illustrating the inter-
lock of the respective grip movements of the machine; and

FIGURE 11 is a circuit diagram illustrating an alterna-
tive, pneumatic, interlock for the respective grip move-
ments.

Referring to FIGURES 1 and 2 the feeder comprises
a conveyor 1 the upper run of which moves continuously
forward in the direction indicated by the arrow (FIG-
URE 2). A feed roller 2 in front of the conveyor is ro-
tated in the forward direction so as to have a peripheral
speed approximately twice that of the conveyor. A clamp
beam 3 is mounted above the conveyor by means of bear-
ing at either end (not shown) to move forwards and back-
wards relative to the bed of the machine. Two clamps 4
are mounted on the under side of beam 3 and arranged
to be moved in and out along the beam. In the position
shown in FIGURES 1 and 2 the clamps 4 are in their
innermost, rest, positions.

Immediately in front of the clamp beam 3, in the posi-
tion shown, is mounted a support 5 which extends across
the machine and constitutes a support and guide for two
pairs of grips 6. The members of each pair of grips are
mounted on a carriage a fixed distance apart from each
other, this distance being the same as the distance at
which clamps 4 are spaced apart when in their rest posi-
tions, and are adapted to slide back and forth as a pair
to and from a central transfer position shown in FIGURE
2 as being occupied by the left hand pair of grips. From
the transfer position the left hand pair of grips moves to
the left and the right hand pair to the right to respective
feed positions, both pairs of grips being shown in their
feed positions in FIGURE 1. The grips are mounted to
slide on a transverse bar 7 and are urged back and forth
along the bar 7 by the action of respective pneumatic
rams 8 and 9.

In the operation of the machine an operator stands at
each feed position, at which the respective grips are nor-
mally at rest, and feeds into the grips respective ends of
the leading edge of an article to be fed. When the corners
of the article are held by the two grips of the pair, the op-
erator pushes a button 10 or 11 which closes a circuit to
admit air to the respective ram 8 or 9 and thereby move
the grips carrying the article inwardly to the transfer sta-
tion. When the grips reach the transfer station it is ar-
ranged that a microswitch is closed thereby. The micro-
switch for the left hand pair of grips is shown at 12, that
for the right hand pair of grips not being shown. Closure
of this microswitch ensures that the operating circuit for
the admission of air to the ram of the other pair of grips
cannot be completed by the depression of the appropriate
button 10 or 11, This constitutes an interlock circuit which
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ensures that if one pair of grips is in the transfer station
the other pair of grips cannot be moved from the feed
station. Similarly, there is an interlocking arrangement
which ensures that when one pair of grips is being moved
towards the transfer station inward movement of the other
pair of grips cannot be initiated.

The microswitches at the transfer station are also ef-
fective to initiate the next stage of the operation which is
the withdrawal, in a rearward direction, of the beam 3
carrying clamps 4. This withdrawal is effected by an air
ram arrangement (not shown) which is provided to move
the beam 3 back and forth. The admission of air to the
air ram arrangement in order to withdraw the beam from
the rest position shown is initiated by the microswitch
(such as 12) at the transfer station for the clamps but
is subject to the satisfaction of a further condition. This
is that the clamps 4 have returned to their innermost,
rest, positions and the satisfaction of this condition is in-
dicated by the closure of two microswitches illustrated
schematically at 13 arranged to be actuated by the pres-
ence at the set positions of the two clamps 4.

When the grips have reached the transfer station and
the clamps have reached their rest position, then rear-
ward movement of the beam 3 is initiated. As the beam
is moved backwards the clamps engage with the grips
in a manner to be described, grasp the corners of the
article to be fed, are moved back even further to a rear-
ward limit position by movement of the beam, and are
then moved forwards by actuation by the beam of a
rearward limit switch (not shown). On returning to the
rest position illustrated in FIGURE 2 the beam 3 is ar-
rested and the clamps are moved apart until the leading
edge of the article is tensioned. The pneumatic operating
circuit for this sideways movement of the clamps is
linked at this time with the respective ram 8 or 9 so
that the grips are returned thereby to their feed posi-
tion. The point at which transverse movement of the
clamps is stopped is determined by a lamp and photo-
cell arrangement 15 arranged so that the beam of light
is interrupted by the leading edge of the article as it is
brought into a straight line by the outward movement of
the clamps. In order to allow for the delay in the breaking
of the outward movement of clamps the arrangement is
such that the leading edge of the article breaks the light
beam just before it is actually straight so that by the time
the clamps actually come to a halt the leading edge of
the article is, in fact, straight. The clamps are moved
transversely by the action of a pneumatic ram (not
shown) attached to one of the clamps and housed in
the beam 3. The clamps are connected one to the upper
run and one to the lower run of an endless wire 16 which
runs over pulleys 17. Breaking of the clamps is effected
by means of an electrically operated brake 18 mounted
on the beam and having, passing therethrough, a brake
rod 19 attached at one end 20 to one of the clamps 4.
On actuation the brake 18 grips the rod 19 and prevents
further movement of the clamps. At this time the beam
is moved forward to drop the leading edge of the article
at a predetermined point on the conveyor if and when
the trailing edge of the preceding article has passed so
that the two articles will not overlap. Determination
of this condition is made by another photocell arrange-
ment 14 situated at the rear of the conveyor with the lamp
beneath the level of the conveyor and projecting light
between the conveyor bands towards a photocell above
the level of the conveyor. The arrangement is such that a
signal is given by the photocell to allow the beam to move
forwards only when the trailing edge of the preceding
article has cleared the line between the lamp and the
photocell.

FIGURE 3 is a front regulation of the grip 5 which
is furthest to the right in FIGURE 2. The grip com-
prises two grip supports 21 having a rectangular section
bolted at their upper ends to a foundation block 22 and
carrying at their lower extremities spring wire clips 23.
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A stop bar 24 having a circular section is mountéd be-
tween the supports 21 intermediate their ends. The ar-
ticle to be fed is shown in place, the end of the leading
edge being inserted at appropriate points in clips 23, leav-
ing a free portion 25 extending between the clips. FIG-

URE 3 also shows the operative parts of the respective.

clamp, the operation of which will be ‘made clear with
reference to FIGURE 4.

FIGURE 4 shows in side elevation a clamp 4 in re-
lation to-the stop bar 24 and.clips 23 of the Tespective
grip as shown in FIGURE 3. The clamp has a casing 26
within which is pivotally mounted the upper jaw 27 of a
pair of jaws, the lower jaw 28 of which is fixed in the body
26. A spring 29 holds ‘the jaws normally shut except
when they are latched open, to the position shown, by
depression of an arm 30. Arm 30 is depressed by en-
gagement of a roller 31 on the end of arm 30 with a
bar (not shown) on the machine when the clamps have
réached the position at which it is required to drop the
leading edge of the article on to the conveyor.

Disengagement. of the latch which keeps the jaws open
against the bias of spring 29 is effected by a trigger
arm 32 pivotally mounted in' casing 26. The arrangement
is such that as the.clamp moves backwards towards the
grip, trigger arm 32 is éngaged by bar 24 and thereby
deflected upwardly: At this time the free portion 25 of
the leading edge of the article (FIGURE 3) is within jaws
27 and 28 and upward movement of the trigger arm re-
leases the latch and allows the jaws to close on this free
portion of the article. This condition is illustrated in
FIGURE 5. The rearward movement of the clamp is
not arrested at this point but proceeds slightly further
to a rearward limit position illustrated in FIGURE 6
so that the edge of the article is carried out of the spring
clips 23 by the jaws of the clamp and in moving forward
again the clamp can carry the edge of the article past
the clips 23.

Referring now to FIGURES 7 and '8 the machine is
generally similar in operation to- that described above
with reference to FIGURES 1 to 6 and only the essential
differences will be described hereinafter. In the arrange-
ment of FIGURES 7 and 8 the grips 6 are supported
so as to be swung from the respective feed station to
the transfer station in an arcuate path. Each pair of
grips is mounted on a respective cross-member 33 pivot-
ally mounted at 34 on two parallel support arms 35 of
equal length and pivoted at support pillars 36 spaced
apart’ across the machine. The support structures  are
moved back and forth by respective pneumatic rams 8
and 9. In FIGURES 7 and 8 the left-hand pair of grips
is shown at the transfer station and the right-hand pair
at the right-hand feed station. The clamps 4 are shown
at their innermost, rest, position—the position they as-
sume before they are drawn back to the transfer position.

FIGURE 8 illustrates the mechanism for controlling
the opening of the jaws of clamps 4. Two horizontal bars
37 extend across the left hand part and right hand part
of beam 3, being mounted thereon by links 38 and 39
pivoted at points 40 on the beam. Links 38 extend up-
wardly beyond their pivot points 40 and are coupled
to a drawing rod 41 which is moved back and forth
under control of a pneumatic ram 42. When rod 41 is
in the right-hand position shown in FIGURE § bars 37
are in their uppermost positions. When rod 41 is pulled
to the left by ram 42 the bars 37 are pulled down and,
in a manner to be described, open the jaws of clamp 4.
This opening mechanism is used both for opening the
jaws to accept the laundry article and for opening the
jaws to drop the article. The necessary timing of the
admission of air to ram 42 is controlled by a solenoid
operated valve responsive to a switch 43 mounted on the
beam 'so as to be operated by a linear cam surface 44
on the machine.

FIGURE 9 is a cross-sectional side elevation of one of
the clamps 4 of the machine of FIGURES 7 and 8. Shown
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also is one of the grips 6 in side elevation. The clamp
comprises a fixed lower jaw 45 and a movable upper jaw
46 carried on a support 47 which slides on a tube 48. A
woven tape 49 runs over pulleys 50 (FIGURE 8) at the
ends of beam 3 and performs the function of wire 16 de-
scribed above. One of the links 39 is shown pivotally
mounted on beam 3 and carrying bar 37 which is a hol-
low rectangular-sectioned tube.. The upper jaw 46, which
is pivoted at 51, carries a roller 52 which engages with
bar 37 and runs ‘along it when the clamps are moved
transversely. A spring 53 urges the jaws shut and it will
be seen that depression of bar 37 in the manner described
above opens the jaws against the spring bias.

FIGURE 10 illustrates schematically the interlock
arrangement used for preventing -actuation of one grip
support if the other support is at, or moving towards, the
transfer station. A source of compressed air 54 is coupled
through a solenoid operated valve 55 and. a pressure
sensitive switch 56 to ram 8 and through a solenoid op-
erated valve 57 and a pressure sensitive switch 58 to ram
9. Button 10, which is. depressed by an operator to move
the left-handgrips, is connected in series with a power
supply 59, valve 55 and a relay-operated switch 60. But-
ton 11 is connected in series with power supply 59, valve
57 and a relay-operated switch 61. Switch 56 operates to
open switch 61 on opening of valve 55 and switch 58 op-
erates to open switch 60 on opening of valve 57.

FIGURE 11 shows a pneumatic interlock system for
the grip supports. Buttons 10 and 11 control pneumatic
valves' V1 and V2 respectively. Valves V3 and V4 are
mounted on the machine (see FIGURE 7) so as to be
closed (the condition shown in FIGURE 11) by the re-
spective grip support when at the feed station. When the
respective grip support moves away from the feed station
towards the transfer station valve V3 or V4 is opened.

Depression of button 10 changes a five-port valve V5
to the opposite condition to that shown which, provided
valve V2 and thus corresponding five-port V7 has not
previously been operated for the right-hand  grips, ac-
tivates ram 8 and moves the left-hand grips: Valve V3 is
thereby opened and chariges a five-port reset valve V6 to
the opposite condition to that shown. Valve V3 -also
applies air under pressure to one of the exhaust ports of
valve V7 and this ensures that if button 11 is subsequently
depressed and valve V7 changed over, it will not activate
ram 9. o

When ‘the laundry article has been transferred from
the left-hand grips to the clamps, the clamp beam opens
a normally closed valve V8 which momentarily applies
air to the inlet port of valve V6 and thence to the control
port of valve V5 to revert valve V5 to the position shown.
This activates ram 8 to return the grips to the feed sta-
tion, whereupon valve V3 is closed. The cycle is then
completed. It will be understood that the system is entire-
ly symmetrical and what has been described for the left-
hand grips applies similarly for operation of the right-
band grips. If, while valve V3 wag open, button 11 was
depressed and valve V7 changed over the action of valve
V7 would be inhibited until valve V3 was closed, where-
upon the right-hand ram 9 would be allowed to be ac-
tivated by exhausting through valve V3. Thus there is
provided a. degree of instruction storage which ensures
that the operator need depress her operating button only
once for each feeding operation.

I claim:

1. A laundry feeding machine having two clamps
adapted to receive and hold two corners of the leading
edge of the article to be fed; a conveyor; means for mov-
ing the clamps transversly apart from a rest position to
tension the leading edge; and feed transfer means com-
prising two - pairs. of transfer grips, each pair being
adapted to receive, in respective grips, said two corners
of ‘an article to be fed and each pair being movable be-
tween a respective feed station at which a respective op-
erator: can insert the corners into the grips and a com-
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mon transfer station at which the grips of the pair are
each adjacent a respective clamp when the clamps are in
their rest positions, means for moving the grips between
the feed stations and the transfer station and means for
transferring, at the transfer station, the corners of the
articles from the grips to the respective clamps.

2. A laundry feeding machine as claimed in claim 1
wherein the grips are mounted at the rear of the machine,
the transfer station being on the fore-and-aft center line
of the machine and the feed stations being disposed sym-
metrically on either side thereof.

3. A laundry feeding machine as claimed in claim 2
wherein each pair of grips is arranged to move over a
linear track across the machine between the transfer sta-
tion and the respective feed station.

4. A laundry feeding machine as claimed in claim 2
wherein each pair of grips is arranged to move over an
arcuate path between the transfer station and the respec-
tive feed station.

5. A laundry feeding machine as claimed in claim 4
wherein each pair of grips is mounted on a respective
support pivoted to swing in a substantially horizontal
plane to carry the grips between the transfer station and
the respective feed station.

6. A laundry feeding machine as claimed in claim 5
wherein the pivot axes for the respective supports are in
line in front, in the fore-and-aft direction of the machine,
with the respective feed station.

7. A laundry feeding machine as claimed in claim 5
wherein each support comprises two parallel equal length
pivoted arms pivoted at their forward ends at respective
points spaced apart across the machine and a cross-piece
pivoted to the rear ends of the arms and carrying the
grips, the whole constituting a parallelogram movement
which maintains the cross-piece tranmsverse to the fore-
and-aft direction of the machine.

8. A laundry feeding machine as claimed in claim 1
wherein the means for moving each pair of grips from the
feed station to the transfer station is operable independ-
ently of the means for moving the other pair of grips
and there is provided an interlock arrangement which
prevents movement of a pair of grips if the other pair
of grips is at the transfer station or moving towards the
transfer station.

9. A laundry feeding machine as claimed in claim 1
wherein each grip comprises a pair of backwardly facing
spring clips spaced apart sufficiently to allow the jaws of
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a clamp to fit between them means being provided for
closing the clamp jaws onto the part between the clips
of the leading edge of am article held in the grip.

10. A laundry feeding machine as claimed in claim 9
wherein the clamps are spring-loaded to the closed posi-
tion and holding means are provided for holding the jaws
open while approaching the grips and allowing them to
close when between the clips.

11. A laundry feeding machine as claimed in claim
10 wherein the holding means comprises a latch for hold-
ing the jaws open against the spring bias and a trigger
for releasing the latch, the trigger comprising a trigger
arm projecting backwardly from the clamp and an en-
gagement member on a support frame for the clips, the
arrangement being such that as the clamps are brought
back towards the clips and the leading edge of the article
inserted thereby between the jaws, the trigger arm is de-
flected by the engagement member and releases the latch.

12. A laundry feeding machine as claimed in claim 10
wherein the clamps are slidably mounted on a beam ex-
tending across the machine and movable bodily back and
forth over the conveyor, the holding means comprising a
bar for each clamp extending along the beam and mov-
able with respect to the beam to engage extensions of the
clamp jaws and thereby control the opening of the jaws
against the spring bias, means being provided for mov-
ing the bars in dependence on the forward position of
the beam.

13. A laundry feeding machine as claimed in claim 12,
wherein the bars are movable by an air ram controlled
by a switch mounted on the beam and engaging a linear
cam surface on the machine, the state of the switch be-
ing thereby governed by the position of the beam.
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