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{57] ABSTRACT

An improved blank feeding machine for feeding suc-
cessive bottom blanks from a stack of blanks into ad-
Jacent processing machinery comprises a support table
for supporting the stack of blanks thereon and defines
with a gate an opening therebetween through which
the bottom blanks are successively advanced into the
adjacent machinery; a suction box reciprocating be-
neath the blanks applies suction pressure to the bot-
tom blanks from the beginning of the feed stroke of
the suction box throughout substantially the first half
of the feed stroke and thereafter vents the suction
pressure to atmosphere until the beginning of the next
successive feed stroke. A suction pump delivers suc-
tion pressure to the suction box during the forward
stroke of a piston within the suction pump; the suction
pump includes a valve operable upon command to
prevent delivery of the suction pressure to the suction
box. A selectively operable first command system op-
erates the valve to prevent delivery of suction pressure
during each forward stroke of the piston to prevent
advancement of the blanks during a ‘‘stop-feed”
mode; a selectively operable second command system
operates the valve to prevent delivery of suction pres-
sure during alternate forward strokes of the piston to
prevent advancement of the blanks during alternate
feed strokes of the suction box during a *“‘skip-feed"
mode of operation.

7 Claims, 9 Drawing Figures
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APPARATUS FOR FEEDING PAPERBOARD
BLANKS

BACKGROUND OF THE INVENTION

1. Ficld of the lnvention

This invention relates gencrally o sheet feeding or
delivering apparatus having a pncumatic bottom feed
mechanism for feeding the bottom-most blank of a
stack of paperboard blanks into a processing mecha-
nism.

2. Description of Prior Art

Suction feeders for feeding the bottom biank from a
stack of paperboard blanks are well known in the art
and arc used for feeding the blanks into an adjacent
processing apparatus.

One type of suction feeder utilizes a stationary suc-
tion chamber such as shown in Ward, et al. U.S. Pat.
No. 3,588,095 uand Thayer U.S. Pat. No. 3,754,752,
Such suction feeders are designed to hold the bottom
blank against the support table. A reciprocating feed
bar enguges the trailing edge of the bottom blank and
moves it through a gate mechanism into a processing
apparatus. These suction feeders utilize the reciprocat-
ing feed bar to move the bottom blank through the gate

mechanism and were developed to eliminate the prob- -

lem of feeding warped blanks which prevent them from
passing through the gate mechanism. These suction
feeders gencrally do their job very well. The suction
chamber pulls the warped bottom blank against the
support table and the suction pressure is strong enough
to flatten the warped blank und allow the feeder bar to
engage the trailing edge of the blank and move it
through the gap in the gate mechanism.

Although the reciprocating feed bar type suction

feeder has the above-mentioned advantage, it docs -

have a number of disadvantages. First, the suction pres-
surc in the suction chamber must be continuously ap-
plicd so that the warped blank will stay flat during
movement through the gate mechanism. This continu-
ous suction pressure creates friction between the blank
and support table which the feeder bar must overcome
to advance the blank. The feeder bar pushes the trailing
edge of the blank and tends to bend and deform the
trailing edge thus dumaging the product.

A sccond disadvantage is that the feeder bar moves
rapidly in the arca where the machine operator stands
at the rcar of the stuck. As he loads the stack on the
support table, his bands are in close proximity to the
feeder bar. Should the operator be carcless or make a
mistake, his hand may contact the moving feeder bar
and mjure his hands.

Another example of a suction feeder is shown in E.L,
Bishop U.S. Pat. No. 2,331,533 and T.D. Bishop U.S.
Pat. No. 3.226,108, which is an improvement over the
E.L. Bishop Patent. In this type of suction feeder, the
suction box itself reciprocates along the plane of the
feed table eliminating the need for a feeder bar and
conscquently, the dissdvantages associated with a
feeder bar. Suction in the box draws the bottom blank
downward into flat contact with the top of suction box.
The suction box moves the blank forward until its lcad-
ing edge is gripped by a pair of pull rollers beyond the
gate which pull the blank into the processing machine.
When the pull rolls grip the blank, the vacuum in the
suction box is released to the atmosphere which re-
leases the blunk from the suction box and ullows easy
pulling of the blank by the pull rollers. The suction box
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thenn moves rearward until it is below the next bottom
blank at which time vacuum is reapplicd to the suction
box to feed the next blank.

It is desirable at times to stop the feeding of the
blanks into the processing apparatus without having to
shut down the machinery or to feed a blank on every
ather stroke of the suction box. To stop the feeding of
the blanks in the forcgoing feeder, vacuum is not ap-
plicd to the suction box when the suction box is at the
beginning of its feed stroke, thus, the suction box will
not pick up the blank as it moves forward on each
stroke. This is referred to as “stop-feed.” To feed a
blank on every other forward stroke of the suction box,
vacuum is only applicd to the suction box at the begin-
ning of cvery other forward stroke, thus moving a blank
only on cvery other stroke. This is referred to as “skip-
feed.™

To produce the stop-feed and skip-feed functions in
suction feeders utilizing a reciprocating suction box,
the vacuum supply to the suction box must be cut off
at the appropriate time. Normally, a conventional suc-
tion pump is uscd in which a piston therein reciprocates
in timed sequence with the suction box to provide suc-
tion pressure during a suction stroke of the piston. It is
arranged to shut off the vacuum to the suction box alto-
gether in the stop-feed mode or system of operation
and shut off the vacuum to the suction box on every
other forward stroke in the skip-feed mode of opera-
tion. In the past, this has been accomplished by me-
chanically controlling a valve mechanism on the suc-
tion pump. In the stop-feed mode, the valve is left open
s0 that when the piston moves forward on its suction
stroke, the piston chamber is vented to atmosphere and
thus no vacuum or suction is created. In the skip-feed
mode, the valve is mechanically opencd on every other
forward suction stroke of the piston and closed on the
remaining alternate forward strokes; thus, vacuum is
only created on the forward stroke of the piston when
the valve is closed.

To open and close the valve, it has been the practice
to usc a complex mechanical lever and dual cam ar-
rangement which is connected to the valve to open and
close it. To select the stop-feed mode, the operator
moves a lever to the stop-feed position. This rotates a
cam shaft carrying a lobed disc cam which contacts the
valve upon rotation of the camshaft to maintain the
valve in an open position as long as the cam engages the
valve.

To select the skip-feed mode, the operator moves the
lever to a skip-feed position and a second lobed disc
cam, carricd on a camshaft rotating in timed rotation
to the suction pump piston, contacts the valve to open
it on the first forward stroke of the piston. Opening the
valve, vents the suction pump cylinder so the piston
cannot create vacuum during its forward stroke.

On the rearward stroke of the piston, the camshaft
rotatcs the high lobed of the cam past the valve permit-
ting it to close. The configuration of the cam is ar-
ranged to keep the valve closed on the next forward
strokc of the piston; thus, the piston can create a vac-
uum in the suction box. On the second rearward stroke,
the camshaft again rotates the cam to open the valve
and keeps it open on the next forward stroke of the pis-
ton, thus not supplying vacuum to the suction box. This
is continued as long as the skip-feed operation is de-
sired.
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Although this mechanical lever und cam arrunge-
ment produces the desired stop-feed and skip-feed
functions, it does have a number of disadvantages. One
disadvantage is the high cost of the mechanical cam ar-
rangement. The materials and maintenance costs are
extremely high and these costs are reflected in the pur-
chasc price of the entire suction feeder machine.

A sccond disadvantage is that the mechanical lever
and cam mechanism has a large number of rotating
parts subject to wear which require lubrication and
maintenance from time to time which means the suc-
tion feeder apparatus must be shut down which results
in loss of production time. In addition, because a large
number of parts arc involved, the reliability of the sys-
tem is poor since mechanical parts tend to wear and
breuk, thus necessitating the taking of the machine out
of production for repairs.

A third disadvuntage is that suction fceder machines
arc inherently noisy. Once source of noisc is the lever
and cam mechanism on the suction feeder. The box
making industry is continuously secking ways to reduce
noisc. In addition, the Occupational Safety and Health
Administration has set forth standards governing maxi-
mum noisc levels in box plants; industry is required to
mecet these OSHA standards. As mentioned above, the
mechanical lever and cam mechanism has been found
to be the source of a great amount of noise resulting
from the large number of movable and continuously
contacting parts.

SUMMARY OF THE INVENTION

Accordingly. un object of the present invention is to
provide an improved blank feeding machine that will
overcome the aforementioned disadvantages and oth-
ers. Thus, this invention provides a blank feeding appa-
ratus of the reciprocating suction box type that cffec-
tively reduces the noise output of the blank feeding ma-
chine by utilizing an automatic, non-mechanical system
tor providing a skip-feed mode of operation and a stop-
feed mode of operation.

This is generally accomplished by providing a blank
fceding machine used for feeding successive bottom
blanks from a stuck of blanks into adjacent processing
muchinery with a support means for supporting the
stack of blunks thereon and defining with a gate mecans
an opening thercbetween through which the bottom
blanks are successively advanced into the adjacent ma-
chinery. An advancing means reciprocates beneath the
bottom blank along the support planc of the support
mceans and applics suction pressure to the bottom
blanks from the beginning of its feed stroke and contin-
ues substantially through the first half of the feed
stroke. Thereafter, suction pressure is vented to atmo-
sphere until the beginning of the next successive feed
stroke. A suction pump means delivers suction pressure
to the advancing means during the forward stroke of a
piston means within a suction pump means; the suction
pump means includes a valve means operable upon
command for preventing delivery of the suction pres-
surc to the advancing means. A sclectively operable
first command means controls operation of the valve
means to prevent delivery of suction pressure during
each forward stroke of the piston means to prevent ad-
vancement of the blanks during the stop-feed mode of
operation. A selectively operable second command
means controls operation of the valve means to prevent
delivery of suction pressure during alternate forward
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strokes of the piston mcans to prevent advancement of
the blanks during alternate feed strokes of the advanc-
ing means during the skip-feed mode of operation.

The above and further objects and novel features of
the invention will appear more fully from the following
detailed description when the samc is read in connec-
tion with the accompanying drawings. It is to be ex-
pressly understood, however, that the drawings are not
intended as a definition of the invention but are for the
purpose of illustration only.

BRIEF DESCRIPTION OF THE DRAWINGS

In the drawings wherein like parts are marked alike.

FIG. 1 is a schematic illustration in side elevation of
the present invention showing the feeder generally and
including the reciprocating suction box, the suction
pump, and the valve mechanism for regulating the vac-
uum applied to the suction box;

FIG. 2 is a cross-sectional view of the blank feeding
machine of FIG. 1 taken along the line II—II showing
the lower pull rolls, suction box, and a vane switch ar-
rangement;

FIG. 3 is an enlarged cross-sectional view of the valve
assembly of FIG. 1 showing a pivotable plate mecha-
nism and solenoid-activated plunger for pivoting the
plate mechanism;

FIG. 4 is an end vicw of FIG. 3;

FIG. 5 is a cross-scctional view of the blank feeding
machine of FIG. 1 taken along the line V—V showing
a cam arrangement for reciprocating the suction box of
FIG. 1;

FIG. 6 is a side view of the cam arrangement of FIG.
5 taken along the lines of VI—VI showing a cam track
uand cam follower:;

FIG. 7 is a perspective view of the suction box of FIG.
1 showing a suction inlet and exhaust port arrange-
ment;

FIG. 8 is an clectrical schematic diagram showing the
clectrical arrangement for activating the valve mecha-
nism of FIG. 1 in the STOP-FEED mode of operation;
and

FIG. 9 is an electrical schematic diagram showing the
electrical arrangement for activating the valve mecha-
nism of FIG. 1 in the SKIP-FEED mode of operation.

DESCRIPTION OF THE PREFERRED
EMBODIMENT

Rcferring to FIG. 1, the invention generally com-
priscs a blank feeding machine, denoted generally by
numeral 10, for feeding successive bottom blanks 12
from a stack of blanks 14 into adjacent processing ma-
chinery, not shown. For illustration purposes, the pres-
ent invention is shown as it is used in the corrugated
box making industry, that is, the stack of blanks 14 of
corrugated paperboard is fed by blank feeding machine
10 into adjacent corrugated paperboard processing ma-
chinery such as, for example, scoring and slotting appa-
ratus, printing apparatus, and box making apparatus. It
should be understood, however, that the present inven-
tion can be used in other type applications such as, for
example, cardboard processing, laminated board pro-
cessing, or any other industry that feeds sheets of mate-
rial from a stack of sheets.

Blank feeding machine 10 generally comprises a sup-
port table 16 for supporting the stack of blanks 14
thercon and defining with a conventional gate assembly
18 an opening 20 therebetween through which bottom
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blanks 12 arc successively advanced into the adjacent
machinery. A suction box, denoted gencrally by nu-
meral 22, is reciprocable beneath stack 14 in a plane
level with the top of table 16 and applics suction pres-
surc 1o bottom blanks 12 from the beginning of the teed
stroke of suction box 22 and continuing substantially
through the first half of the feed stroke. Thereafter the
suction pressure is vented to atmosphere until the be-
ginning of the next successive feed stroke. A suction
pump, denoted generally by numeral 24, is used for de-
livering suction pressure to suction box 22 during the
forward stroke of a piston 26 within suction pump 24.
Suction pump 24 includes a valve, denoted generally by
numeral 28, operable upon command for preventing
delivery of the suction pressure to suction box 22. A se-
lectively operable first command system switch, de-
noted generally by numeral 30, is used to operate valve
28 to prevent delivery of the suction pressure during
each forward stroke of piston 26 to prevent advance-
ment of bottom blunks 12, A selectively operable sec-
ond command system switch, denoted generally by nu-
mceral 32, is used for operating valve 28 to prevent de-
livery of the suction pressure during alternate forward

strokes of piston 26 to prevent advancement of bottom

blanks 12 during alternate feed strokes of suction box
22,

For illustration purposes. it should be understood
that when reference is made to the feed stroke of suc-
tion box 22 and the forward stroke of piston 26, it is
meuant that suction box 22 and piston 26 are moving
from right to left as depicted in FIG. 1. Likewisc 1t is
to be understood that the return stroke of suction box
22 and the rearward stroke of piston 26 will be consid-

ered as the movement trom left to right. In addition, it 3

is to be expressly understood that the term command
means used in the specification and claims refers to an
electrical, pneumatic, or hydraulic system as later ex-
plained and does not refer to any mechanical system as
previously expluined.

More specifically. and referring to FIG. 1, the blank
feeding machine 10 consists of a support table 16
which supports a stack of corrugated paperboard
blanks 14. At the front of table 16, a gate asscmbly 18
is spuced above table 16 an amount substantially equal
to the thickness of bottom blunk 12, The stack of
blanks 14 arc placed upon table 16 so their leading
edges 34 abut gate 18 and bottom blank 12 lics adj -
cent o space 20 between gate 18 and table 16, so that
suction box 22 can engage blunk 12 and. on the feed
stroke of suction box 22, blank 12 is fed through space
20 to be picked up by a pair of feed rollers 36 and 38
which arc adjacent space 20 and which are rotated by
a drive system, not shown, in blank feeding machine
10. Upper feed roller 36 may be covered with rubber
or a synthetic covering which gives a high co-efficient
of friction so that when rolier 36 grips blank 12, it will
pull the blank through rollers 36 and 38 for feeding into
adjacent processing machinery. Lower rolier 38 may be
made similar to upper roller 36 except it is preferably
made of steel with longitudinal grooves 40, FIG. 2, for
gripping the underside of blank 12. The central portion
of rollers 36 and 38 are gapped at 42, FIG. 1 and 2, so
that the front nose 44 of suction box 22 can pass be-
tween rollers 36 and 38 so that blank 12, which is usu-
ally considerably wider than suction box 22, can be
gripped by rollers 36 and 38,
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Referring to FIGS. 1 und 2, a suction box support
frame 43 surrounds lower roller 38 and is rigidly at-
tached to a support frame, not shown, of blank feeding
machine 10. The top 45 of support frame 43 is in hori-
zontal alignment with suction chamber 54 of suction
box 22 and provides a surfacc on which suction cham-
ber 84 is supported when suction box 22 is advanced
on its feeding stroke into gap 42 between rollers 36 and
38.

Generally, a suction pump 24 is utilized to create a
vacuum within suction box 22. The suction pressure
within suction box 22 seizes the bottom blank 12 when
suction box 22 is at the end of its return stroke, that is
when the top of suction box 22 is completely bencath
blank 12. The suction box is advanced through space
20 ot a gradually increasing speed. Its maximum veloc-
ity is arranged to coincide with the peripheral velocity
of rollers 36 and 38. When blank 12 is brought into en-
gagement with rollers 36 und 38, this velocity is main-
tained for a substantially short distance to allow time
for the vacuum in box 22 ito be vented to atmosphere
which returns suction box 22 to atmospheric pressure
to release blank 12, The vacuum is maintained in suc-
tion box 22 during the fecd stroke toward feed rollers
36 and 38, but oncce the leading edge 34 of blunk 12 has
been successfully engaged by feed rollers 36 and 38,
the vacuum in suction box 22 is cut off and brought to
atmospheric pressure as quickly as possible so that suc-
tion box 22 does not hold blank 12 for any more time
then is required tor rollers 36 and 38 to grip blank 12.
This is generally accomplished by cutting off the vac-
uum to suction box 22 and then venting it to atmo-
sphere as will be later described.

Referring now to FIGS. 1 and 7, suction box 22 con-
sists of a box-like body 46 which is mounted beneath
table 16 on support members 48 which are secured to
the frame, not shown, of blank feeding machine 10, A
hollow tube, denoted generally by numeral 50, is slid-
ably mounted within a bore 52 of body 46. The forwurd
part of tube 50 is sccured to a suction chamber 54 such
as by bolting a flunge 56 on suction chamber 84 to a
tlange 58 on tube 50 by bolts 60 and 62. Suction cham-
ber 54 has a top member 63 which is substantially rect-
angular in shape and is sccured to a top portion of suc-
tion box 54 such as by bolts, not shown. Top member
63 has a plurality of openings 64 which extend into suc-
tion chamber 54 so that suction pressure may be ap-
plied to blank 12. Suction chamber 54 is positioned
within a slot 66 centrally located in table 16 so that suc-
tion chamber 54 will be able to grip the central forward
portion of blank 12.

Tube 50 consists of a hollow tubular member 68
which is attached to suction chamber 54 by flange 58
as previously described. A hollow central portion 70 is
open to suction chamber 54 as shown in FIG. 1. Tubu-
lar member 68 includes an opening 72 with a sealing
member 74 inserted at the rearward portion of opening
72 and completely contacting the inner periphery of
central portion 70 and abutting a shoulder portion 76.
Scaling member 74 is held against shoulder portion 76
by boit 78 thus sealing the rear portion of tube 50 from
the front part of tube 50.

Referring to FIGS. 1, § and 6, tubc 50 is reciprocated
forwardly and rearwardly within bore 52 of body 46 by
a lever, denoted generally by numieral 80, Lever 80 in-
cludes three legs of which one leg 82 is connected to
the rearward portion of tube 50 by a linking bar 84
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which is connected to tube 50 by pin 86. A sccond lcg
88 is pivotably connccted to frame support 48 by
bracket 90, Legs 82 and 88 arc allowed to pivot about
bur 84 and bracket 90 by pivot pins 92. A third leg 94
is connected to a cam mechanism 96 by a pin 98 and
a cam follower 100 which rides in a cam track 102 in
cam mechanism 96. The cam mechanism 96 propells
lever 80 forwardly and recarwardly at the correct speed
and positive movement required for proper feeding of
blank 12 by suction box 22.

Referring to FIGS. 1 and 7, box like body 46 includes
a forward scaling clement 104 which is sccured to a for-
ward part of body 46 such as by bolts, not shown, in
order to prevent dust and other foreign particles from
gctting between tube 50 and body 46 when tubc 50
moves into and out of body 46. Body 46 has u port 106
extending through body 46 and when tube S0 is at its
rearward most position, opening 72 registers with port
106. Port 106 connccts with suction pump 24 by a flex-
ible conduit 108 so that suction chamber 54 can be
subjected to vacuum. When tube 50 moves forward,
opening 72 remains in contact with port 106 for a pre-
determined interval. Opening 72 is then completely dis-
connected from port 106 when opening 72 passes
through rcgion 110 of body 46 which has no port. The
forward speed of suction chamber 54 is increased until
it reaches the peripheral speed of rollers 36 and 38,
then opening 72 registers with a second port 112 in
body 46 which is connected to atmosphere. When
opening 72 registers with sccond port 112, suction
chamber 84 is rapidly vented to atmosphere thereby
relcasing blank 12 for continuing advancement by feed
rollers 36 and 38.

For case of illustration, port 72 in tube 50 and ports
106 and 112 in body 46 have been shown in a vertical
position. Although the ports 72, 106, und 112 may be
positioned anywhere that is desired, the preferred posi-
tion is the horizontal setting as shown in FIG. 7.

Referring now to FIGS. 1, 2, 3, 4, and 5, suction
pump 24 consists of a cylinder 114 having a port 116
thut opens into an opening 118 in a sleeve 120 that fits
around cylinder 114 and abuts a shoulder 122 on cylin-
der 114, A sccond sleeve 124 surrounds cylinder 114
abutting slceve 120 and holding sleeve 120 in its cor-
rect position on cylinder 114. Flexible conduit 108 is
connected to port 118, A piston 26 is reciprocally slide-
able within cylinder 114. A connecting rod 126 is piv-
otally connected at onc end to piston 26 and extends
through an opening in the forward portion of piston 26
and through an opening in the forward end of cylinder
114 wherc connecting rod 126 pivotably connects with
a rotatable plate 128. A drive shaft 130 extending per-
pendicular to the travel of connccting rod 126 passes
through the center of plate 128 and is rigidly connccted
thercto. One end of shaft 130 is connected to cam
mechanism 96 and the other end is connected to the
drive system, not shown, for feeding machine 10 such
as by gear 132, A housing 134 surrounds plate 128 and
part of shaft 130. Onc end of housing 134 is slidcably
engageable with the forwurd end of cylinder 114 in
order to maintain the interior portions of pump 24 free
from forcign matter and to maintain lubricants therein.
As previously mentioned, shaft 130 connects with pis-
ton 26 and cam mechanism 96. Cam track 102 is pro-
filed so that when shaft 130 rotates in the direction to
make piston 26 move in the forward direction, lever 80
will, at a predetermincd time, propel suction box 22 on
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its feed stroke and when piston 26 moves rearwardly,
suction box 22 moves on its return stroke. Cam track
102 is additionally profiled to increase the speed of suc-
tion box 22 in its feed stroke until suction box 22
rcaches its maximum forward velocity just before it
rcaches its maximum forward position at which time its
forward velocity is substantially the samc as the periph-
eral velocity of rollers 36 and 38 so that there is a
smooth transition of blank 12 from suction box 22 to
rollers 36 and 38.

At the rearward end of cylinder 114 is valve mecha-
nism 28 which consists of a platc 136, FIGS. 1, 3, and
4, which is sccured to the end of cylinder 114 such as
by bolts, not shown. Plate 136 has an opcning 138 ex-
tending into cylinder 114, Surrounding opening 138 is
a washer 140 which is secured to plate 136 such as by
screws, not shown. Washer 140 is preferably made
from a resilient material such as, for example, rubber
or the like. An arm mechanism 142 is pivotally con-
nccted to plate 136 by bracket 144 and pin 146. One
arm 148 of arm mechanism 142 extends vertically par-
allel to opening 138. At the end of arm 148 is a perpen-
dicularly extending protrusion 150. Protrusion 150 ex-
tends toward opening 138. A circular plate 152 having
an outer diameter greater than the diameter of opening
138 is connected to protrusion 150 at substantially its
center by bolt 154 and nut 156. Arm 148 is so posi-
tioned that when arm mechanism 142 pivots down-
ward, plate 152 contacts washer 140, thereby closing
opening 138. A second arm 158 extends perpendicular
to arm 148 and has an opening 160 extending there-
through. Surrounding valve 28 is a housing 162 which
is sccurcd to cylinder 114 such as by welding. An open-
ing 164 in top 166 of housing 162 is in vertical align-
ment with opening 160 in arm 158. A hollow slecve
168 is securcd in opening 164 such as by threading. A
collar 170 surrounds sleeve 168 so that a portion of
sleeve 168 extends below collar 170. Collar 170 is sc-
cured to sleeve 168 such as by welding. A biasing mem-
ber such as a coil spring 172 is positioned around the
bottom portion of slceve 168 so that its end abuts collar
170. The other end of spring 172 is positioned over
opening 160 in arm 158. If desired, a recess may be
formed around opening 160 and spring 172 placed
therein so that spring 172 will not slide on arm 158,
Spring 172 is positioned so it is in partial compression
so spring 172 will pivot arm mechanism 142 to place
plate 152 in contact with washer 140 when no other
forces arc acting on arm mechanism 142,

An actuator mechanism, denoted gencrally by nu-
meral 174, is positioned on top 166 of housing 162 in
vertical alignment with opening 164. FIGS. 1, 3 and 4
illustrate actuator 174 as an electrically activated sole-
noid 176 and plunger mechanism. Although the pre-
ferred actuator is shown as a solenoid 176, other actua-
tors such as, for example, a pneumatically operated pis-
ton and cylinder system or a hydraulically operated pis-
ton and cylinder system may be utilized.

Actuator mechanism 174 comprises a plurality of
spaced vertically extending support members 178 se-
cured to top 166 such as by welding. A pair of cross
members 180 span the distance between adjacent sup-
port members 178 and arc secured thereto by bolts
182. Solecnoid 176 is supported by support plate 184
and is secured to cross members 180 such as by bolts,
not shown.
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A resilient cushion 186 having an opening in align-
ment with opening 164 surrounds opening 164 and is
secured to top 166.

Solenoid 176 contains a plunger 188 that moves up-
ward in the vertical planc into solenoid 176 when sole-
noid 176 is encrgized. When not cnergized, plunger
188 seats upon cushion 186. A rod 190 is connected to
the base of plunger 188 and extends through opening
164, slecve 168, spring 172, and opening 160 in arm
158. A collar 192 of larger diamcter than opening 160
surrounds rod 190 and abuts the undcerside of arm 158,
The bottom of rod 190 is threcaded and collar 192 is
held in place by threading a nut 194 on the end of rod
192. Nut 194 is only threaded on rod 190 to a point just
before arm mechanism 142 begins to pivot upward.
This is to insure that platc 152 will remain in contact
with washer 140 as long as solenoid 176 is de-
encrgized.

When piston 26 moves in its forward stroke, valve 28
is in the closed position, that is, plate 152 is in contact
with washer 140 closing opening 138, thus as piston 26
moves forward a vacuum is created in a space 115 in
cylinder 114. The vacuum continues to build up in
space 115 until piston 26 passes and opens port 116
which substantially instantaniously creates a vacuum
within suction chamber 54 since opening 72 in tube 50
is over port 106 in body 46. At this time suction box 22
grips blank 12 by suction pressure and suction box 22
moves on its feed stroke while piston 26 continues its
forward stroke. After suction box 22 relcases blank 12
as previously described, suction box 22 moves on its re-
turn stroke and piston 26 moves rearwardly. As piston
26 covers port 116 and moves toward plate 136, pres-
sure is built up in space 115 since the volume of spacce

115 is decreasing. This pressure pushes on plate 152 -

pivoting arm mechanism 142 and compressing spring
172. As arm mechanism 142 pivots, plate 152 moves
away from washer 140 allowing the air under pressure
in space 115 in cylinder 114 to escape through opening
138. When piston 26 rcaches its maximum rearward
position the pressure build-up ccases and spring 172
pivots arm mechanism 142 so that platc 152 again
contacts washer 140 and closcs opening 138.

In the continuous feeding mode of operation of feed-
ing mechanism 10, the above-described arrangement is
all that is needed. On every feed stroke of suction box
22, vacuum is applied by suction pump 24 to suction
box 22 which feeds blank 12 and when suction box 22
reaches its maximum velocity, the vacuum is vented to
atmosphere which releases blank 12 to the control of
rolls 36 and 38. Suction box 22 then returns to its start-
ing position while piston 26 in suction pump 24 moves
rearwardly until it is ready to reapply the vacuum to
suction box 22 on the next feed stroke.

As previously described, it is desirable in many in-
stances to stop feeding blanks at any given time without
shutting down the equipment or to feed blanks only on
every other feed stroke of the suction box. It is there-
fore desirable to allow the machine operator to com-
mand the blank feeding machine to stop feeding blanks
in responsc to malfunctions or other reasons or to feed
blanks only on alternate feed strokes to permit feeding
of blanks of extra length as will be undcerstood by thosc
skilled in the art.

The preferred type of command system is of the elce-
trical type as shown in FIGS. 1, 2, 8, and 9. Although
the clectrical command system is preferred, other sys-
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tems such as pneumatic or hydraulic may be used if de-
sired by substantially substituting the proper pnecumatic
or hydraulic components for the electrical components
shown in FIGS. 8 and 9.

Reterring to FIGS. 1 and 2, the clectrical command
system includes a control panel 196 with a first com-
mand system switch 30, marked FEED/STOP in FIG.
1, which, when depressed, signals blank fecding ma-
chine 10 to stop feeding blanks and a second command
system switch 32, marked FEED/SKIP in FIG. 1,
which, when depressed, signals blank feeding machine
10 to feed blanks on alternate feed strokes of suction
box 22.

An electrical switch, denoted gencrally by numeral
198, FIGS. 1 and 2 is connected electrically to control
panel 196 by wires 200. As shown in FIGS. 1 und 2,
switch 198 is preferably of a conventional magnctic
vane type limit switch; however, other types of switches
may also be used. A conventional 115 volt alternating
current vane type limit switch may be purchased from
the General Electric Corporation under model number
CRI115A12. Vane type switch 198 consists of a contact
assembly 202 having a slot 204 extending through the
body. Contact assembly 202 also contains a pair of
contacts, not shown, in which onc of the contacts is
moveable and magnetized. Contact assembly 202 is
preferrably mounted on support frame 43 such as by
bolts, not shown, in a position substantially below and
substantially rearward of lower roller 38 as shown in
FIG. 1. Slot 204 extends parallel to the dircction of mo-
tion on suction box 22. A vanc member 206 con-
structed from metal such as iron or steel is sccured to
suction box 22. Vanc 206 is constructed in the shape
of an L so that onc leg 208 is secured to flunge 58 of
tube 50 by bolts 60 and nut 62. The other leg 210 ex-
tends perpendicular to leg 208 and in alignment with
slot 204 in contact assecmbly 202. Arm 210 is made of
sufficient length so that when suction box 22 moves
forward on its feed stroke, arm 210 will pass through
slot 204 as suction box 22 reaches its maximum for-
ward position. When arm 210 enters slot 204, the mag-
nctized contact is attracted to arm 210 but remains sta-
tionary in a normally closed position. As arm 210
moves rearward when suction box 22 is on its return
stroke, the magnetized contact also moves rearward
opening the normally closed contacts.

Although the above is the preferred arrangement for
switch 198, switch 198 may be positioned anywhere
there are parts moving in timed sequence with the suc-
tion box 22. For example, contact assembly 202 may be
positioned near arm 82 of lever 80 and vane 206 may
be mounted on arm 82 so that when arm 82 recipro-
cates, vanc 206 passes through slot 204,

Control panel 196 is electrically connected to sole-
noid 176 by wires 212 (FIG. 1) so that upon command
and when piston 26 is on its rearward stroke, solenoid
176 is encrgized which causes plunger 188 to raise rod
190 and since rod 190 is prevented from passing
through opening 160 in arm 158 by collar 192 and nut
194, arm mechanism 142 pivots around pivot pin 146
to the position shown by the dotted lines in FIG. 3. So-
lenoid 176 is only activated on the rearward or exhaust
stroke of piston 26 because if solenoid 176 is activated
on the forward stroke of piston 26, that is the vacuum
stroke, the solenoid would. have to overcome the vac-
uum pressure to pivot arm mechanism 142 which may
cause damage to solenoid 176. When arm mechanism
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142 is pivoted, plate 152 no longer contacts washer 140
and cylinder 114 is thereby vented to atmosphere. Arm
mechanism 142 will remain pivoted and thus valve
mechanism 28 will be in the open position as long as so-
lenoid 176 remains energized. When solenoid 176 is
de-energized on command, plunger 188 drops on resil-
ient cushion 186 and spring 172, being in compression,
pivots arm mechanism 142 until plate 152 contacts
washer 140, thus closing opening 138.

FIGS. 8 and 9 illustrate the electrical schematie for
energizing solenoid 176 in both the first and sccond
command systems respectively. The operations shown
in FIGS. 8 and 9 will be described in detail during the
explanation of the operation of blunk feeding machine
10.

OPERATION

Referring first to the mode of operation wherein a
bottom blank 12 is fed into adjacent processing ma-
chinery on each forward or feed stroke of suction box
22, the machine operator obtains a stack of corrugated
box blunks 14 and places them on table 16 so that the
leading edges 34 of the blanks in stack 14 abut gatc 18.
The bottom blank 12 is adjacent to and in alipnment
with space 20 between table 16 and gate 18. The ma-
chinc operator pulls out switches 30 and 32 on control
pancl 196 which starts blank feeding machine 10 in op-
eration, that is, it starts rollers 36 and 38 rotating and
starts drive shaft 130 rotating.

For illustration purposes, it will be assumed that at
the start of operations, piston 26 is at its most rearward
position and suction box 22 is at the end of its return
stroke so that suction chamber 54 is dircctly benecath
bottom blank 12; however, it should be understood that
piston 26 and suction box 22 may be in any position
when starting blunk feeding machine 10 in operation.
As drive shaft 130 rotates clockwise, plate 128 is also
rotated clockwise and since connecting rod 126 is con-
nected to plate 128 and piston 26, piston 26 begins its
forward stroke. Since plate 152 of arm mechanism 28
is in contact with washer 140 and covering opening 138
in cylinder 114, the forward stroke of piston 26 crecates
a vacuum within spuce 118 in cylinder 114. As piston
26 moves forward, drive shaft 130 also rotates cam
mcchanism 96, but because of the profile of cam track
102, lever 80 does not move and cam track 102 just
moves around cam follower 100. As piston 26 contin-
ucs on its forward stroke it uncovers port 116 in cylin-
der 114, When port 116 is uncovered the high vacuum
in spacc 115 in cylinder 114 causcs a vacuum to be sub-
stantially instantancously created in suction chamber
54 since there is, at this moment, an open path from
spacc 115 through port 116, port 118, flexible conduit
108, port 106 in body 46, port 72 in ram 50, hollow
space 70 in tube 50, and the opcning between tube 50
and suction chamber 54 to openings 64 in plate 63, The
vacuum in suction chamber 54 causes bottom blank 12
to be held on top of plate 63 by the suction pressure.

When bottom blank 12 is held by the suction pres-
sure, the cam track 102 profile is such that upon fur-
ther rotation of drive shaft 130 and cam mechanism 96,
lever 80 propcels tube 50 forward and consequcntly pro-
pels suction chamber 54 on its feed stroke at an ever
increasing velocity. At the same time, piston 26 contin-
ues on its forward stroke. As tube 50 moves forward,
suction pressure continues to be applied to blank 12 as
long as opening 72 is in alignment with opening 106. As
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opening 72 passes over region 110 on body 46, vacuum
is discontinucd sincc opening 72 is no longer in align-
ment with opening 106. At this moment in time, nose
44 of suction chamber 54 enters gap 42 between rollers
36 and 38 and suction box 22 is moving forward at sub-
stantially the same velocity as the periphcral velocity of
rollers 36 and 38. Suction chamber 534 continucs for-
ward for a substantially short distance until rollers 36
and 38 have gripped blank 12. At this moment in time,
opening 72 becomes aligned with opening 112 in body
46 which is vented to atmosphere and the vacuum still
remaining in suction chamber 54 is also vented to at-
mosphere releasing the suction pressure on blank 12
thus releasing the grip that suction chamber 54 had on
blank 12. At this moment, the profile of cam track 102
is such that piston 26 is at its maximum forward posi-
tion. Upon further clockwise rotation of drive shaft
130, piston 26 movcs rearwardly and lever 80 changes
direction and pulls tube 50 and suction chamber 54 on
their rcturn stroke. Rollers 36 and 38 arc now free to
fced blank 12 into adjacent processing machinery with-
out any rctarding forces by suction box 22.

As tubc 50 and suction chambcr 54 move on their re-
turn stroke, piston 26 also moves rearwardly and cov-
crs opening 116 in cylinder 114, As piston 26 continucs
to move rearwardly, the air within spacc 115 in cylin-
der 114 is compressed since the volume within space
115 is continuously decreasing, causing pressure to
build up. The pressure acts upon plate 152 of arm
mcchanism 142, and when the pressurc is strong
enough to overcome the biasing force of spring 172,
arm mechanism 142 is pivoted about pin 146 so that
platc 182 no longer contacts washer 140 and allows
opening 138 to be open to atmosphere. The air pres-
sure in spacc b1S is then allowed to escape through
opening 138 and piston 26 can continue on its rearward
stroke without any pressurc build-up. Once piston 26
reaches its most rcarward position, the pressure cre-
ated by piston 26 rearward movement ccases and
spring 172 pivots arm mechanism 142 downward until
plate 1582 contacts washer 140 and closes opening 138.
When piston 26 reaches its most rearward position,
tube 50 und suction chamber 54 are at the end of their
return stroke so suction chamber 54 is beneath the next
bottom blank 12.

The next feed stroke of suction box 22 is ready to
begin in the same manner as described above. The
blank feeding machine 10 continues to feed blanks 12
on cach feed stroke in the manner described until the
operator desires to command blank feeding machine
10 to stop feeding bottom blanks 12 altogether or to
command blank feeding machine 10 to only feed
blanks 12 on every other feed stroke of suction box 22.

FIGS. B and 9 show the preferred electrical system to
command blank fecding machine 10 to stop feeding
bottom blanks 12 (FIG. 8) or to skip feed bottom
blanks 12 (FIG. 9). FIGS. 8 and 9 illustrate the electri-
cal configuration of the control circuits when blank
fecding machine 10 is fecding a bottom blank 12 on
every feed stroke of suction box 22. In this configura-
tion FEED/STOP button 30 and FEED/SKIP button 32
are in the pulled out position and consequently sole-
noid 176 is de-energized. For ease of illustration, FIGS.
8 and 9 arc shown separately but, in actual operation,
leads 300 arc connccted to the same conventional
power source and leads 302 are connected to ground.
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Referring to FIGS. 8 and 9, for the continuous feed-
ing operution, relay 304 is encrgized and switch 314A
is open; relay 306 is encrgized and switch 306A is
closed and contact 306B is closed; relay 308 is de-
encrgized and contact 308A is closed and contacts
3688, 308C, and 308D arc open; relay 310 is de-
encrgized und contacts 310A, 310B and 310C arc
open; main feeding machine 10 contact 312 is closed:
relay 31435 de-energized and contact 314A is open and
relay 316 is de-encrgized and contacts 316A and 316D
are open and contacts 316B and 316C we closed. The
skip teed circuit also contains a flip-flop relay denoted
generally by numeral 318, Flip-flop relay 318 has a pair
of mput relays 320 and 322 and a pair of output relays
324 wnd 326. Flip-flop rclay 318 is de-energized and
contact 320A is open, contact 322A is closed, contacts
324 und 324B ure open, and contact 326A is closcd.
Thercfore the only electrical path that is complete for
continuous feeding of blank 12 is through contacts
308A, 3060, and relay 304 and through main feeding
machine 1) contact 312 und relay 306, thus bypassing
solenoid 176.

When it is desired to stop feeding blanks 12 alto-
gether the machine operator depresses FEED/STOP
button 3¢ and makes contact at peint 301. For illustra-
tion purposes, it wili be assumed that the machine oper-
ator depresses the stop button when suction box 22 is
on its feed stroke so that the contacts in vane switch
198 wre closcd. Relay 308 is encrgized which opens
contact 308A and closes contacts 308B, 308C, and
348D. The closing of contact 308D creates a path
through trunsformer 332 to vane switch 198 and ener-
gizes relay 316 through the closed contacts in vane
switch 198 which opens contact 316C and closes
caontact 316A. The energizing of relay 316 ailows the
suction box 22 to continue its feed stroke until blank
12 is picked up by rollers 36 and 38, and delays activa-
tion of solenoid 176 until the return stroke of suction
box 22 and piston 26 so that solenoid 176 is not ener-
gized to pivot arm mechanism 142 during the vacuum
stroke. When suction box 22 is on its return stroke,
vane limit switch 198 opens, duc to the vane on suction
box 22 pulling the movable magnetized contact away
from the stationary contact. Although the time when
the contacts in vane switch 198 open can be at any time
during the return strokes of suction box 22 and piston
26, the preferred time is substuntially between 10° and
257 after piston 26 starts its rearward stroke in order to
insure that solenoid 176 is not energized while piston
26 is on its vacuum creating stroke. This de-cnergizes
relay 316 and opens contact 316A and closes contact
316C. Since contuct 308C and 316C are both closed,
relay 314 is encrgized closing contacts 310A, 310B,
and 310C. This provides u path through contacts 310B
and 308B to muaintuin relay 310 energized and since
refuy 310 3s now continuously encrgized, there is a path
through switch 306A and contact 310A to solenoid
176,

When contact 310A closes., solenoid 176 is encrgized
which pulls plunger 188 (FIGS. 1, 3, and 4) up into so-
lenoid 176. This pulls up rod 190 which pivots arm
mechanism 142 to the position shown by the dotted
lines in FIG. 3. The arm mechanism 142 will remain
pivoted and opening 138 will remain uncovered as long
as solenoid 176 remains encrgized. Therefore, on the
forward stroke of piston 26, opening 138 remains open
and no vacuum is created in space 118, When opening
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116 is uncovered, no vacuum will be applied to suction
chamber $4 and suction chumber 54 will not pick up
bottom blank 12. Thus, suction box 22 will move on its
feed stroke without moving blank 12 and this operation
will continue as long as FEED/STOP button 30 is de-
pressed. Solenoid 176 will remain encrgized even
though the contacts in vane switch 198 are continuing
to close and open thereby energizing and de-cnergizing
reluy 316 which in turn kecps opening and closing
contacts 316A and 316C because there remains a com-
plete current path to keep relay 310 energized through
contacts 310B and 308B, thus insuring that contact
J10A remains closed.

When continuous feeding of blank 12 is again desired
the machine operator pulls out FEED/STOP button 30
which breaks the contact at point 301, This de-
energizes relay 308 and opens contacts 308B, 308C,
and 308D and closes contact 308A. When contact
308B opcns, it breaks the current path to relay 310 by
way of contacts 3108 and 308B and when contact
308C opens it breaks the path to relay 310 by way of
contacts 308C and 316C when relay 316 is cnergized,
but because it is undesirable 1o de-energize solenoid
176 when suction box 22 and piston 26 arc on their for-
ward strokes, there is stitl a path to relay 310 by way
of contacts 310B and 316A when vane switch 198
contacts arc closed. When suction box 22 is on its re-
turn stroke, the contacts in vane switch 198 open, de-
energizing relay 316 and opening contact 316A and
closing contact 316C. This breaks the last remuaining
path to relay 316, thus de-energizing relay 310 and
opening contacts 310A. 310B and 310C,

The opening of contact 318C breaks the path to vane
switch 198 which keeps relay 316 de-encrgized: open-
ing of contact 3108 breaks the path 1o relay 310; and
the opening of contact 310A breaks the path to sole-
noid 176, This de-encrgizes solenoid 176 which allows
plunger 188 to drop onto cushion 186 and drop rod
190 downward which allows spring 172 to pivot arm
mechanism 142 so that plate 152 covers opening 138
and on the next forward stroke of piston 26 vacuum
will be created in space 115 50 vacuum can be applied
to suction chamber 54 for subsequent feeding of bot-
tom blank 12,

When it is desired to skip feed blank 12, that is. feed
blunks 12 an every other feed stroke of suction box 22,
the machine operator depresses FEED/SKIP botton 32
which makes contact at points 328 and 330, This pro-
vides a current path through transformer 332 to vane
switch 198. For illustration purposcs, it will be assumed
that suction box 22 has just sturted its feed stroke for
feeding blank 12 when the operator depresses the
FEED/SKIP button 32. Since the contucts in vane
switch 198 urc closed, relay 316 is energized thereby
closing contact 316D and opening contact 316B. The
closing of contact 316D encrgizes relay 320 through
closed contact 326A. When reluy 320 is energized,
contact 320A is closed und contact 322 A is opened.
After suction box 22 feeds blank 12 into rollers 36 and
38 it starts its return stroke. Substantially 10 to 25 de-
grees after piston 26 has started its return stroke, vane
210 passing through slot 204 in contact assembly 202
opens the contacts in vane switch 198 and de-energizes
relay 316, This opens contact 316D and closes contact
316B. Since contact 326A is closed, relay 324 is ener-
gized which opens contact 326A and closes contacts
324A and 3248. As vane 210 leaves siot 204 in contact
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assembly 202 on the return stroke of suction box 22,
the contacts in vanc switch 198 close thereby encrgiz-
ing rclay 316 which closes contact 316D and opens
contact 316B. There is now a current path through
contacts 316D and 324A to relay 322. This encrgizes
relay 322 which opens contact 320A and closcs contact
322A. There is a second path through contact 324B to
rclay 314, This encrgizes relay 314 which closes
contact 314A thereby creating a path to energize sole-
noid 176. Since suction box 22 is on its return stroke,
solenoid 176, being encrgized, pivots arm mechanism
142 and opens opening 138, When suction box 22
starts its next feed stroke and piston 26 starts its next
forward stroke, opening 138 remains opened since so-
lenoid 176 is still energized and piston 26 does not cre-
atc a vacuum and thus no vacuum is applied to suction
chamber 54 and the bottom blank 12 is not gripped by
suction chamber 54 und no blank is fed on the forward
stroke. As suction box 22 starts its return stroke, the
contacts in vanc switch 198 open, de-encrgizing relay
316 which opens contact 316D and closes contact
316B. This encrgizes relay 326 which opens contacts
324A and 324B and closes contact 326A. The opening
of contact 324B, de-cnergizes relay 314 which opens
contact 314A. The opening of contact 314A de-
encrgizes solenoid 176, releasing plunger 188, and rod
190 so that spring 172 can pivot arm mechanism 142
when piston 26 has reached its maximum rcturn stroke.
As vane 210 Icaves slot 204 on the return stroke of suc-
tion box 22, the contacts in vanc switch 198 closc
thcreby encrgizing reluy 316 which closes contact
316D and opens contact 316B. Since solenoid 176 is
not energized, piston 26 will ¢create a vacuum within

space 115 which will apply a vacuum to suction cham-

ber 54 so that on this feed stroke. bottom blank 12 will
be gripped by suction pressure and fed to rollers 36 and
38 by suction box 22. The above-described cycle will
continuce to repeat as long as the FEED/SKIP button 32
is depressed and will continue to feed blanks 12 only on
alternate feed strokes of suction box 22.

When the machine operator desires to stop the skip
feed operation and return to the regular feed operation,
he pulls out FEED/SKIP button 32 which breaks
contuct at points 328 and 330. This breaks the path to
vane switch 198 and to relay 314. Since relay 314 can
no longer be cnergized, contact 314A cannot be closed
and thus solenoid 176 cannot be encrgized.

The forcgoing has presented a novel blank feeding
machine. The problem and danger of having a recipro-
cating fecd bar to feed each bottom blank has been
eliminated by having a reciprocating suction box apply
suction pressurc to the bottom blank on the suction
box’s feed stroke. In addition, by having a reciprocating
suction box feed cach blank and then release the blank
by venting the suction to atmosphere, no friction must
be overcome when rolls 36 and 38 pull the blank from
the suction box.

The problems associated with mechanically operat-
ing a valve mechanism to allow the blank feeding ma-
chine to stop feeding blanks or to feed blanks only on
every other feed stroke of the suction box have been
eliminated by using and electrically operable command
system for actuating the valve mechanism.

Accordingly, the invention having been described in
its best embodiment and mode of operation, that which
is desired to be claimed by Letters Patent is:
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1. An improved blank feeding machine for feeding
successive bottom blanks from a stack of blanks into
adjacent processing machinery comprising in combina-
tion:

support means for supporting said stack of blanks
thereon and defining with a gate mecans an opening
therebetween through which said bottom blanks
are successively advanced into said adjacent ma-
chinery;

advancing mecans reciprocable beneath said stack for
applying suction pressurc to said bottom blanks
from the beginning of the feed stroke of said ad-
vancing means and continuing substantially
through the first half of said feed stroke and there-
after for venting said suction pressure to atmo-
sphere until the beginning of the next successive
fced stroke;

suction pump means for delivering suction pressure
to said advancing means during the forward stroke
of a piston means within said suction pump means,
said suction pump means including valve means
clectrically operable upon command for prevent-
ing delivery of said suction pressure to said advanc-
ing mecans;

sclectively operable first command means for electri-
cally opcrating said valve means to prevent deliv-
ery of said suction pressure during each forward
stroke of said piston means to prevent advance-
ment of said blanks; and

sclectively operable sgcond command means for
clectrically operating said valve mcans to prevent
delivery of said suction pressure during alternate
forward strokes of said piston means to prevent ad-
vancement of said blanks during alternate feed
strokes of said advancing meuns.

2. The blank feeding machine of claim 1 wherein said
valve meuns opens automatically in response to an in-
crease in air pressure ahead of said piston means during
the return stroke thereof for venting said suction pump
means and closes automatically in response to a biasing
means connected thercto during the forward stroke of
said piston means.

3. An improved suction pump mcans for a blank
feeder comprising in combination:

a cylinder means;

a piston means reciprocable within said cylinder
mcans for creating suction pressurc within said cyl-
inder means on the forward stroke of said piston
meauns;

drive means connecting said piston means and said
blank feeder for reciprocating said piston means in
timed relation thereto;

conduit means connected between said cylinder
mcuns and a reciprocable blank advancing means
on said blank feeder adapted to deliver suction
pressurc of predetermined magnitude from said
cylinder means substantially instantancously to
said advancing means at the beginning of the feed
stroke of said advancing means; and

a valve means for automatically venting said cylinder
mcans during the return stroke of said piston
means, said valve means being electrically operable
in response to a first command means to continu-
ously vent said cylinder means to atmosphere on
each forward stroke of said piston means and elec-
trically operable in response to a second command
mecans to vent said cylinder means to atmosphere
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on alternate forward strokes of suid piston meuns.

4. The suction pump means of cluim 3 wherein suid
electrically operable valve means comprises:

a valve plate meuns on suid cylinder means pivotuble
into closing engugemoent with a vent means in said
cylinder means;

resilient binsing mcuns for pivoting said valve plate
meuns into closing engagement during forward
strokes of said piston meuns, said valve plate means
being pivotable out of closing engugement with
said vent meuns during return strokes of said piston
means for venting said cylinder means to atmo-
sphere; and

actuator meuns for pivoting suid valve plate means
out of closing engugement in opposition to said bi-
asing meuns during forward strokes of said piston
mcans in response to signals from said first and sec-
ond command mecans.

8. The suction pump means of claim 4 wherein said
actuator mcans comprises an electrically energized so-
lenoid meuns mounted to said cylinder means for pivot-
ing said valve plate means out of closing engagement in
responsc to electrical signals from said first and second
command means,
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6. The suction pump means of cluim 3 wherein:

said first and sccond commund meuns include first

electrical switch mcuns cnergized by suid blank
feeder for producing an clectrical signal in timed
relation thercto;

said first command means further includes u second

switch meuns for activating said valve means in re-
sponse to said electricul signals to pivot suid valve
meuns to an open position on the rearward strokes
of said piston means and to maintain said valve
means in said open position during subsequent for-
ward strokes of said piston means; and

said second command means further includes a sec-

ond switch means for activating said valve meuns
in response to said electrical signals to pivot said
valve means to said open position on alternate rear-
ward strokes of said piston means and to maintain
said valve means in said open position on said alter-
nate forward strokes of said piston mcans.

7. The suction pump means of claim 6 whercin: said
second switch means of both of said first and second
command means includes an electrical switching
means for activating said valve means.
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