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(54) SHEET FEEDING MACHINES

(71) We, H.T.B. LiMiTED, a British
Company, of Chester Hall Lane, Basildon,
Essex, SS14 3DQ, do hereby declare the
invention for which we pray that a patent

5 may be granted to us, and the method by
which it is to be performed, to be par-
ticularly described in and by the following
statement:— ,

This invention relates to sheet feeding

10 machines. .

A machine for feeding sheets from a stack
one at a time usually has two or more
suckers for lifting one edge of the uppermost
sheet and also means for creating a blast of

15 air adjacent said edge of the uppermost
sheet to assist its separation from the sheet
underneath. In the case of a machine
employing back edge separation it is normal
to provide further suckers to which the sheet

20 to be fed is transferred after its back edge
has been lifted. The further suckers then
move forwardly carrying the sheet with
them before releasing the sheet to continue
its forward movement. The forwarding

25 suckers then return for the next sheet which,
in the meantime, has been raised at its
back edge by the lifting suckers. As in the
case of the lifting suckers, the forward
movement of each sheet effected by the

30 forwarding suckers is assisted by a blast of
air created beneath the sheet adjacent its
raised back edge. The vacuum supply to
each set of suckers and both the separating
air blast and the forwarding air blast are

35 controlled and timed by separate control
means or by an expensive spool valve
having a separate set of ports for each of
the four different functions. Such machines
are well known and capable of operating at

40 speeds of, for example, 13000 sheets/hour.

A slower type of sheet feeding machine
employs front edge separation. In this case
the lifting suckers are mounted for pivotal
movement about a hdrizontal axis so that

45 they may act as both lifting suckers and

forwarding suckers. The separating air blast

is provided as before but the forwarding air
blast may be omitted. The control means
for the vacuum to the lifting and forwarding
suckers and for the separating air blast are 50
generally the same as described above in
relation to a sheet feeding machine employ-
ing back edge separation. In each case the
control means suffer from the disadvantage

of separate valves whose timed sequence of 55
operation is difficult to maintain and which,
up to now, was generally overcome by pro-
viding an expensive combination ~spool
valve.

According to the invention there is pro- 60
vided a sheet feeding machine having lifting
and/or forwarding suckers for connection to
a vacuum source, means for connectiong to
a compressed air supply for creating separat-
ing and/or forwarding blasts adjacent the 65
edges of the uppermost sheets of a stack
of sheets, and means for controlling the
vacuum and compressed air operating
mediums whereby each operating medium
may perform its respective primary function 70
and one of the operating mediums may per-
form an additional secondary function, the
control means comprising at least one main
valve for controlling said one operating
medium, the or each main valve having a 75
first connection to a point downstream of
the main valve at which said one operating
medium performs its primary function and
at least one second connection Ileading
directly or indirectly from the main valve 80
t¢ a respective subsidiary valve for con-
trolling the other operating medium, which
subsidiary valve is biased into one of its
open and closed states and whose state is
reversed by the flow of said one operating g5
medium through the respective main valve
and the respective second connection, said
one operating medium thereby performing
its secondary function.

In one embodiment of the invention the 90
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or each second connection leading to the
respective subsidiary valve leads off the first
connection of the respective main valve
whereby operation of the main valve to
5 allow said one operating medium to flow
reverses the state of the subsidiary valve.
In another embodiment of the invention
the or each second connection leading to
the respective subsidiary valve leads directly
10 from the respective main valve which allows
the main valve to be operated to allow said
one operating medium to flow in two stages,
the first stage acting to reverse the state
of the subsidiary valve and the second stage
15 acting to perform its primary function.

Preferably the or each main valve con-
trols the flow of vacuum supplied to the
suckers and the or each subsidiary valve
controls the flow of compressed air supplied
t¢ the means for creating separating and/or
forwarding blasts.

It is also preferred that the or each sub-
sidiary valve is biased into its closed state,
e.g. by a spring.

In a specific embodiment of the invention
the machine is of the type employing back
edge separation, which machine comprises
both lifting suckers and separate forwarding
suckers, and both means for creating a
separating air blast adjacent the back edges
of the uppermost sheets and means for
creating a forwarding air blast beneath the
raided back edge of the uppermost sheet,
the control means comprising a first main
valve having a first connection for supplying
vacuum to the lifting suckers and a second
connection for supplying vacuum to a sub-
sidiary valve contrélling the compressed air
supply to the means for creating the separat-
ing air blast, and a second main valve
having a first connection for supplying
vacuum to the forwarding suckers and a
second connection for supplying vacuum
to a further subsidiary valve controlling
the compressed air supply to the means
for creating the forwarding air blast, both
subsidiary valves being biased into their
respective closed positions.

Preferably the subsidiary valve control-
50 ling the separating air blast is connected
to the first main valve by the respective
second connection in a manner whereby the
subsidiary valve is ¢pened prior to the lift-
ing suckers becoming effective and prefer-
ably the further subsidiary valve controlling
the forwarding air blast is connected to
the second main valve by the respective
second connection leading from the respec-
tive first conmection conmnecting the second
main valve to the forwarding suckers.

By way of example, specific embodimets
in accordance with the invention will be
described with reference to the accompany-
ing drawings in which:—

Figure 1 is a cross-section through a
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valve in its closed state;

Figure 2 is a cross-section through the
valve of Figure 1 in its open state;

Figure 3 shows a perspective representa-
tion, partly cut-away, of a sheet feeding 70
machine having a separator head unit;

Figure 4 shows diagrammatically the part
of the separator head unit of the sheet feed-
ing machine of Figure 3 which incorporates
a valve as shown in Figure 1 so that the 75
vacuum supply to the forwarding suckers
controls the forwarding air blast; and

Figure 5 shows diagrammatically the part
of the separator head unit of the sheet feed-
ing machine of Figure 3 which incorporates 80
another valve as shown in Figure 1 so that
the vacuum supply to the lifting suckers
controls the separating air blast.

Referring to Figures 1 and 2, a valve 10
has a plunger 11 spring biased into its closed 85
state (Figure 1) whereby it shuts off a
passageway 12 for compressed air. The
plunger 11 is slidable within a cylinder 13
and has an annular groove 14 which is
aligned with the passageway 12 when the
valve is in its open state, i.e. with the
plunger 11 raised and the spring 15 com-
pressed (Figure 2). The state of the valve
10 is reversed by switching on or off another
operating medium. In this embodiment, the
upper end of the cylinder 13 has an outlet
16 for connection to a vacuum supply and
the lower end has a vent hole 17. In
operation switching on the vacuum will
raise the plunger 11 against the spring pres-
sure and thus open the valve 10. Switching
off the vacuum will allow the spring 15 to
depress the plunger and close the valve.
In another embodiment, the outlet 16 may
be provided in the base of the cylinder 13
and be connected to a pressure source. The
vent hole 17 would then be provided in
the upper end of the cylinder. As before,
switching on the pressure source to the out-
let 16 would open the valve and switching
off the pressure source would allow the
valve to close.

If desired, the other pressure source cup-
plied to the outlet 16 may be used to close
the valve 10 instead of opening the valve,
for example by different location of the
groove 14.

It will also be appreciated that the above
described method of controlling the state
of the valve 10 may be applied to any 120
valve which is intended to control the supply
of one coperating medium and which is itself
controlled by another operating medium or
from another source of the same operating
medium.

In this embodiment the valve of Figures 1
and 2 is used in the control of an air blast
which is required in a sheet feeding
machine.  With reference fo Figures
3 to 5, there is shown a sheet feeding 130
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machine. 40 of the type employing back
edge separation. The machine 40 has a
vertically movable table 41 which is moved
upwardly by chains 45 in a conventional
.5 manner, as sheets 22 are removed one by
one from a stack 25 of sheets on the table.
Above the stack 25 is mounted a separator
head unit 42, or if necessary a pair of sepa-
rator head units, the or each head unit sup-
10 porting a pair of lifting suckers 20 and
means 21 for creating an associated air
blast for separating the back edges of the
uppermost sheets 22 of the stack 25 of sheets
(Figures 3 and 5), and a pair or forwarding
15 suckers 23 and means 24 for creating an
associated air blast for assisting the forward
movement of each sheet (Figures 3 and 4).
The comstruction of each sucker 20,23 and
the air blast means 21,24 are conventional,
and the suckers are mounted on the separa-
tor head unit 42 for their necesary recipro-
cating movements under the control of the
suckers and for effecting mechanical drive
means within the head unit. The drive
means are driven by a spindle 43 connected
in driving relation with a chain drive 44
driven in synchronisation with the main
drive of the sheet feeding machine.

This invention is concerned with the man-
ner of controlling each air blast by using
the vacuum supply to the associated suckers.
Referring first to the forwarding air blast
shéwn in detail in Figure 4, the supply of
air is controlled by a first subsidiary valve
10 of the type described above with refer-
ence to Figures 1 and 2 mounted in the
air supply means 24, and the vacuum supply
to the forwarding suckers 23 is controlled by
a rotary main valve 26 having an inlet con-
nected to a vacuum pump 46 and an outlet
connected to the suckers 23 by a conduit
27. One revolution of the rotor 28 of the
valve 26, which rotor 28 is driven by a
chain drive 44, is equivalent to one cycle of
operation of the sheet feeding machine,
and the rotor has a circumferential port 29
which determines the operative period of
the forwarding suckers 23 during each cycle.
The outlet 16 of the valve 10 is connected
50 by a conduit 30 to the conduit 27, whereby

the valve 10 will be opened once the supply

of vacuum to the forwarding suckers 23 has

caused the forwarding suckers 23 to seal

onto the top sheet of the stack 25. The
55 timing of the air blast for each cycle of
operation of the sheet feeding machine
is thus substantially synchronised with the
effective period of operation of the for-
warding suckers. The rate of flow of air
through the conduit 27, and therefore the
force of the forwarding air blast, is adjust-
able by means of a control knob 47.

Operation of the lifting suckers of the
sheet feeding machine and the separating
65 air blast may be controlled in the same
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manner as described above in connection
with the forwarding suckers and the for-
warding air blast. However, in practice, it
is desirable that the period of operation of
the separating blast is at least initiated 70
prior to the effective period of operation
of the lifting suckers, and control means
for achieving this are shown in Figures 3
and 5. The arrangement again employs a
rotary main valve 31, connected to the 75
vacuum pump 46 for controlling the vacuum
supply to the lifting suckers 20, and a second
subsidiary valve 104, identical to the above-
mentioned valve 10, for controlling the
timing of the separating air blast. The dif-
ference is that the outlet 16 of the valve 10a
is connected by a conduit 32 t¢ the rotary
valve 31 direct instead of to the conduit
33 connecting the lifting suckers 20 to the
rotary valve 31, the connection of the con- 85
duit 32 to the rotary valve 31 being in
advance of the connection of the conduit
33 to the rotary valve. Accordingly during
rotation of the rotor 34 of the valve 31,
which rotor 34 is alsé driven by the chain 90
drive 44, the port 35 of the rotor 34 will
first become open to the conduit 32 and
thus switch on the separating air blast and
subsequently become open to the conduit 33
to supply vacuum to the lifting suckers 20,
the separating air blast being maintained
until the lifting suckers have sealed onto
and raised the uppermost sheet of the stack
25. Such an arrangement would not be
desirable for the forwarding suckers of
Figure 4 because the forwarding air blast
is not required until the forwarding suckers
have firmly gripped the sheet to be moved.
Therefore the more simple arrangement of
Figure 4 is both adequate and fail safe.
The force of the separating air blast is also
adjustable by means of control knobs 48,49.

If desired the rotary valves 26,31 may
be two separate valves, as in this embodi-
ment, or the same result may be achieved 110
by providing a single rotary valve having a
rétor with axially spaced ports 29,35.

The main advantages of the control means
of the sheet feeding machine described
above compared with conventional control 115
means are that they simplify the timing of
the air and vacuum functions, eliminate flow
restrictions and improve the air blast charac-
teristics whilst using low cdst components.

The invention is not restricted to the 120
specific details of the sheet feeding machine
described above. For example, instead of
the vacuum source for each pair of suckers
being used to open the respective valve 10,
10a to permit an associated air blast, each 125
compressed air séurce may be used to open
a valve permitting a vacuum source to pass
to the associated suckers. Accordingly the
valve controlling the supply of compressed
air to the forwarding air blast would be 130
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the main valve and would control the supply

of vacuum to the forwarding suckers, and

the valve controlling the supply of com-
pressed air to the separating air blast would

5 be a second main valve which would control
the supply of vacuum to the lifting suckers.

The sheet feeding machine may also have
more than two lifting suckers and/or more
than two forwarding suckers.

10  Furthermore, the invention may also be
applied to a sheet feeding machine in
which the same set of suckers act as both
lifting and forwarding suckers in which case
the vacuum supply thereto would control

15 both the separating air blast and the for-
warding air blast, or a machine of the type
employing forward edge separation in which
there are also only one set of suckers and
the forwarding air blast may not be re-
quired.

The invention may further be applied to
any other form of sheet feeding machine.
For example, the invention may be applied
to a machine for feeding corrugated sheets
in which case the separating air blast may
be omitted. Alternatively, the invention
may be applied to a machine having lifting
suckers and a separating air blast, the
separated sheets being fed forwardly by
means other than the same or more
suckers, for example by a forwarding air
blast alone.

With reference to the above description
of a sheet feeding machine, both Figures 4
and 5 show a supply of vacuum controlling
a single subsidiary valve for the supply of
compressed air. It will be appreciated that
the invention is also applicable to the em-
ployment of the vacuum to control two or
more subsidiary valves for the supply of the
same or different operating mediums. In-
deed the operating medium or one of the
operating mediums being controlled may be
vacuum from another vacuum source.

WHAT WE CLAIM IS:—

1. A sheet feeding machine having lifting
andjor forwarding suckers for connection
to a vacuum source, means for connection
to a compressed air supply for creating
separating and/or forwarding blasts adjacent
the edges of the uppermost sheets of a stack
of sheets, and means for controlling the
vacuum and compressed air operating
mediums whereby each operating medium
may perform its respective primary function
and one of the operating mediums may per-
form an additional secondary function, the
control means comprising at least one main
valve for controlling said one operating
medium, the or each main valve having a
first connection to a point downstream of
the main valve at which said one operating
medium performs its primary function and
at least ome second connection leading
65 directly or indirectly from the main valve
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to a respective subsidiary valve for control-
ling the other operating medium, which sub-
sidiary valve is biased into one of its open
and closed states and whose state is re-
versed by the flow of said one operating 70
medium through the respective main valve
and the respective second connection, said
one operating medium thereby performing
its secondary function.

2. A sheet feeding machine as claimed 75
in Claim 1, wherein the or each second con-
nection leading to the respective subsidiary
valve leads off the first connection of the
respective main valve whereby operation of
the main valve to allow said one operating 80
medium to flow reverses the state of the
subsidiary valve.

3. A sheet feeding machine as claimed
in Claim 1, wherein the or each second con-
nection leading to the respective subsidiary 85
valve leads directly from the respective
main valve which allows the main valve
to be operated to allow said one operating
medium to flow in two stages, the first
stage acting to reverse the state of the 90
subsidiary valve and the second stage acting
to perform its primary function.

4. A sheet feeding machine as claimed
in any one of the preceding claims, wherein
the or each main valve controls the flow of 95
vacuum supplied to the suckers and the
or each subsidiary valve controls the flow
of compressed air supplied to the means
for creating separating and/or forwarding
blasts,

5. A sheet feeding machine as claimed
in any one of the preceding claims, wherein
the or each subsidiary valve is biased into
its closed state, e.g. by a spring.

6. A sheet feeding machine as claimed 105
in Claim 1, wherein the machine is of the
type employing back edge separation, which
machine comprises both lifting suckers and
separate forwarding suckers, and both
means for creating a separating air blast 110
adjacent the back edges of the uppermost
sheets and means for creating a forwarding
air blast beneath the raised back edge of
the uppermost sheet, the control means com-
prising a first main valve having a first 115
connection for supplying vacuum to the
lifting suckers and a second connection for
supplying vacuum to a subsidiary valve con-
trolling the compressed air supply to the
means for creating the separating air blast, 120
and a second main valve having a first
connection for supplying vacuum to the for-
warding suckers and a second connection
for supplying vacuum to a further sub-
sidiary valve controlling the compressed air
supply to the means for creating the for-
warding air blast, both subsidiary valves
being biased into their respective closed
positions.

7. A sheet feeding machine as claimed 130
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in Claim 6, wherein the subsidiary valve valve by the respective second connection
controlling the separating air blast is leading from the respective first connection 15
connected to the first main valve by the connecting the second main valve to the
tespective second connection in a manner forwarding suckers.

5 whereby the subsidiary valve is opened 9. A sheet feeding machine substantially
prior to the lifting suckers becoming effec- as hereinbefore described with reference to
tive. and as shown in the accompanying drawings. 20

8. A sheet feeding machine as claimed in BOULT, WADE & TENNANT,
Claim 6 or Claim 7, wherein the further Chartered Patent Agents,
10 subsidiary valve controlling the forwarding 34 Cursitor Street,
air blast is connected to the second main London, EC4A 1PQ.

Printed for Her Majesty’s Stationery Office by The Tweeddale Press Lid., Berwick-upon-Tweed, 1980
Published at the Patent Office, 25 SouthamptonbeBtg{dgngfl, London, WC2A 1AY, from which copies
may be obtaine
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