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9 Claims. (CL 271—32)

The invention relates generally to the making of

10

paper drinking cups and primarily seeks to provide novel

means for feeding the paper blanks to the mandrels of
the turret of a paper cup making machine whereon the
cup bodies of frusto-conical shape are formed.

Paper cups are extensively manufactured today, and
the present invention has reference to machine struc-
tures wherein paper cups of the frusto-conical body type
are formed, such cups having a bottom insert or closure
therein, and an edge smoothing and strengthening curl
at the upper ends thereof, The bodies of these cups are
formed by wrapping flat paper blanks about frusto-coni-
form shaping mandrels, said blanks having converging
side edges, a convexly curved top edge and a concavely
curved bottom edge so as to provide the desired frusto-
coniform sleeve shape when the side edges are brought
together and bonded in overlapping, side seam forming
relation. In the machine structure of which the herein
disclosed blank feeding mechanism forms a part, the
body shaping mandrels are mounted in equidistantly
spaced parallel axis relation on a turret which is indexed
about a horizontal axis. In order to properly present
the blanks one by one to the mandrels as the turret is
moved about step-by-step, means must be provided for
feeding the blanks very accurately in processional order,
and for applying an adhesive along one side edge of
each blank as it is moving toward the mandrel which is
to receive it so that the side seam formed incidental to
the shaping of the blank about the mandrel will be suit-
ably bonded. It is a purpose of the present invention to
provide such a feeding means.

In its more detailed nature the invention seeks to pro-
vide a blank feeding means of the character stated where-
in is provided a body blank feedway disposed to deliver
directly onto the top peripheral surface of a fristo-
conical blank receiving mandrel, means for feeding blanks
in processional order along the feedway with one side
edge of all of said blanks longitudinally aligned, body
blank stack supporting means for holding blanks in the
feeding position, means for withdrawing the blanks one-
by-one from the bottom of the stack to be fed along by
the feeding means, and means for applying an adhesive
along the longitudinally aligned side edges of the blanks
as they are being fed along.

An object of the invention is to provide a blank feed-
ing means of the character stated wherein the line of
feed is disposed in such angular relation to the axis of
the mandrel to which each of the successively presented
body blanks is fed as to place the longitudinal center
line of each blank directly over and along the axis of
the mandrel with the side edges spaced approximately
like distances at either side of said axis and converging
toward intersection at a point directly over or along said
axis.

Another object of the invention is to provide an ap-
paratus of the character stated wherein the blank feed-
ing means includes reciprocable feed bars extending under
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the blank stack and having provision for directly attract-
ing and holding individual blanks thereagainst by suction
action, means being provided for applying the  suction
while the bars are beneath the stack and are about to
move forwardly so that a blank will be advanced thereby,
and for relieving the suction at the completion of each
such step advancement of a blank to permit the bars to
be returned to position under the stack for attracting and
feeding another blank. '

Another object of the invention is to provide an ap-
paratus of the character stated wherein the feed bars
include equidistantly spaced feeder fingers supplementing
the means for- attracting and holding the blanks by $uc-
tion and which take over the feeding of the blanks from
said suction feeding means, means also being included
for holding the blanks against retrograde movement dur-
ing each retraction of the feed bars. .

Another object of the invention is to providé an ap-
paratus of the character stated whérein the meéans for
holding the blanks against retrograde movement includes
upper and lower, opposed blank retainer bars, and means
for moving at least one bar toward an opposing bar
upon completion of each forward movement of the: feed
bars to clamp the blanks during retraction of the feed
bars. o

Another object of the invention is to provide an ap-
paratus of the character stated wherein the means for
holding the blanks against fetrograde movement includes
a lower bar opposed by an upper bar, means constantly
tending to depress the lower bar out of contact with the
blanks, and cam actuated means for moving the lower
bar against the blanks to clamp them against the upper
bar during retraction of the feed bars.

Another object of the invention is to provide an ap-
paratus of the character stated wherein the clamp bar
opposing upper bar is eéquipped with a plurality of spring
plungers extending a limifed distance below said bar.

Another ‘object of the invention is to provide suction
feed means of the character stated wherein each feeder
bar includes a manifold extending longitudinally therein,
and suction orifices opening through the top, blank stack
opposing face of the bar.

Another object of the invention is to provide suction
feed means of the character stated wherein each suction
orifice equipped bar portion is arcuate in cross section
transversely of the feed line so that blank portions at-
tracted to the bar will assume a longitudinal rib forma-
tion extending in the direction of feed. )

Another object of the invention is to provide suction
feed means of the character stated wherein each suction
orifice equipped bar not only includes the longitudinal
manifold with which the orifices communicate, but also
an underlying longitudinal manifold communicating with
the overlying manifold through apertures. »

Another object of the invention is to provide suction
means of the character stated wherein are included a
suction source communicating with the manifold means
through an electrically controlled valve, a cam opetated
timing switch in a control circuit connected with the
valve, and a switch connected in series with said timing
switch and normally held in circuit closing condition by
weight of the cup blank stack thereon so that when the
stack is exhausted there can be no suction application to
the feeder bars.

Another object of the invention is to provide an ap-
paratus of the character stated wherein the blank stack
supporting means includes upright rods for accurately con-
fining the stack, one such rod being disposed over each
concave feed bar portion with its lower end extremity
so close to the bottom of the respective bar concavity as
to obstruct forward movement of blanks lying straight
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across the feed bars,i the lowermost blank of the stack
being freed to pass forwardly under the rods only when
it is attracted by suction action against the bar concavities.

Another object of the invention is to provide an ap-
paratus of the.character stated wherein the feed bars have
racks thereon engaged by:gears, and ¢am and rack means
serve to:rotate the gears back and forth to impart recipro-
cation to the feed bars.

... Another object of the invention.is to provide an ap-
paratus of the character stated wherein the .clamp bar
lifting means includes a longitudinally reciprocable bar,
cam means. for reciprocating the bar, and a plurality of
upright rocker arms pivotally supported intermediately
.of the ends thereof and connected at their lower ends with
the reciprocating bar and having rollers at their upper ends
engaging under the clamp bar. .

.- With the above and other objects in view that will here-
inafter appear, the nature: of the invention will be more
clearly understood by reference to the following detailed
description, the appended claims and the several views il-
lustrated in the accompanying drawings.

In the drawings:

Figure 1 is a plan view illustrating the improved blank
feeding means.

.. Figure 2 is an enlarged fragmentary plan view at the
blank stack supporting end of the mechanism.

. -.Figure 3 is an enlarged fragmentary plan view illus-
trating the recess end parallelling suction orifice arrange-
ment in one of the feed bars.

Figure ‘4 is a side elevation and part vertical longi-
tudinal sectional view, the elevation being taken approxi-
mately along the line 4—4 of Figure 1.

Figure 5 is a vertical fragmentary longitudinal section
taken approximately along the line 5—5 of Figure 2.

Figure 6 is a fragmentary vertical cross section taken
on the line 6—6 of Figure 5.

Figure 7 is an enlarged fragmentary vertical longitudi-
nal section taken on the line 7—7 of Figure 2.

Figure 8 is an enlarged vertical cross section taken
approximately on the line 8—8 on Figure 2.

Figure 9 is a vertical cross section taken on the line
9—9.0on Figure 7.

Figure 10 is a fragmentary plan view illustrating the
position in which each blank is presented to the mandrel
about which it is to be shaped.

Figure 11 is a fragmentary perspective view illustrating
the body blank stack supporting means.

Figure 12 is an enlarged detail vertical cross section
illustrating the relation of the free lower end portions of
the upright stack supporting rods with the underlying
concaved feeder bar surfaces.

Figure 13 is a diagrammatic view illustrating the con-
trol for the suction source communication and the means
for assuring that the suction source communication will be
terminated when a stack of body blanks to be fed is
exhausted.

In the example of embodiment of the invention herein
disclosed, the novel blank feeding mechanism is generally
designated A, and B generally designates the indexed tur-
ret structure to the successively presented mandrels of
which the body blanks C are fed in processional order
in the manner indicated in Figures 1, 2 and 10 of the
drawings.

The turret structure A is somewhat diagrammatically
illustrated merely to show the general shape of the man-
drels, the structural details of the turret and the manner
of indexing the same and wrapping the body blanks about
the mandrels disclosed and covered in U. S. Letters Patent
2,819,659 issued to Harry A. Scott and Lewis F. Fallows
on January 14, 1958. The turret structure includes the
rotor § which is indexed to serially present the frusto-
conical mandrels 6 about which the blanks are shaped,
said rotor being indexed about a horizontal axis indicated
at 7.

The improved blank feeding mechanism includes a
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frame casting generally designated 8 and which is mounted
as at 9 upon a portion 10 of the main machine framing.
The casting 8 has two laterally spaced parallel and up-
right side portions 11 joined and strengthened by an inter-
mediate cross web 12 and end web means 13, a connecting
and strengthening yoke 14 also being provided at the
blank stack supporting end of the casting.

Two parallel inner bed pieces 15 are provided, and two
parallel outer bed pieces 16 are provided, these being se-
cured as at 17 upon the frame structure side portions 11
in the manner illustrated in Figures 1, 8 and 9. The bed
pieces cooperate in pairs 15—16, and each pair forms
along the respective side of the blank feedway a slideway
18 in which to receive a reciprocable feed bar. The feed
bars are respectively designated 19 and 20, and it will be
apparent by reference to the drawings that the feed bar
20 is wider than the cooperating feed bar 19. The feed
bars are slidable in grooveways 21 provided therefor in
the frame structure side portions 11, and along the main
body portions of upward projections of said feed bars are
provided longitudinal recesses 22 .in each cof which is
rigidly supported a feeder finger 23 and a leaf spring 24
which engages the trailing .end of the feeder finger and
serves to constantly tend to lift the advance end of the
finger in the manner well known in the art and as illus-
trated in Figure 7. It will be apparent by reference to
Figures 2 and 7 that the feeder fingers are placed to prop-
erly engage behind the cup body blanks in the manner
clearly illustrated so as to feed said blanks over the sup-
porting feedway in processional order.

A rack 25 is secured to the bottom face of each said
bar 19 and 20 and each said rack extends downwardly
through and is operable in a grooveway formed in the
respective side portion 11 of the frame structure. Each

5 rack 25 is engaged by a spur gear 26 adjustably mounted

as at 27 on a cross shaft 28 which is rotatable in bearings
29 provided therefor in the cross web 12. The shaft means
28 is equipped with a pinion 30 to which rotation is im-
parted by a vertically reciprocable rack 31 extending
downwardly into the main machine housing and having a
follower roller 32 thereon engaging in an actuator groove
in the cam 33 secured on the cam shaft 34 which is to be
understood to be driven in timed relation with the oper-
ating parts of the main machine structure, so as to impart
the desired reciprocation to the feed bars. See Figures
1 and 4.

Each blank C includes converging straight side edges
35 and 36, a convexly curved top edge 37 which con-
stitutes the advance edge portion as the blanks are being
fed, and a concavely curved bottom or trailing edge por-
tion 38. The blank stack supporting or confining means
includes a somewhat U-shaped frame piece 39 which
is adjustably secured as at 40 on side extension brackets
41. At the side in which the blank edges 35 are located
an upright support wall 42 is secured to the frame piece
39 in the manner clearly illustrated in Figures 2 and 11
of the drawings. "It will also be noted that the frame piece
39 includes a fixed support 43 in which is carried an up-
right support rod 44 disposed to be engaged by the ad-
vance edges 37 of the blanks adjacent the side edges 35
thereof. ~ The. frame piece 39 also carries a swingably
adjustable support 45 in which an upright support rod
46 is mounted, each of the support rods 44 and 46 being
disposed over one of the reciprocable feed bars 19 and
20. Another swingably adjustable support 47 is carried
by the frame piece 39 and serves as a support for an
upright rod 48 which is engaged by and serves to con-
fine the end edges 36 of the stacked body blanks in the
manner clearly illustrated in Figure 2.

At the end thereof operable beneath the body blank
stack each said bar 19 and 20 is recessed at its bottom
face at 49 to provide a lower manifold 50 and at its top
face as at 51 to provide a top manifold 52, each lower
manifold 50 being closed by a removably mounted re-
cessed plate 53, and gach top manifold 52 being covered
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by a removably mounted recessed plate 54. Apertures
55 provide communication between the lower and upper
manifolds 56 and 52, and sucfion orifice sets 56 are pro-
vided in each removably mounted top or cover plate 54
to provide communication between the upper manifolds
52 and the transversely arcuate, longitudinally extending
clearances or depressions 57 provided in the top surface
of each of the plates 54. Sze Figures 8 and 12. Refer-
ence to Figure 8 will make it apparent that the top sur-
faces of the plates 54 cooperate with the members 15,
16 in forming the floor of the blank stack, and hence
said plates always are disposed at a level for contacting
the bottom surface of the lowermost blank in the stack.
It will be apparent by reference to these figures that the
lower ends of the rods 44 and 46 engaged by the advance
edges 37 of the body blanks terminate at 58 just short
of contact in the: longitudinal arcuate clearances 57 in
the underlying feed bars. This clearance of the rod ends
is best illustrated in Figure 12 from which it will be ap-
parent that the lower end of the respective rod thus dis-
posed projects down far enough.to intercept and prevent
advance movement of any body blank lying straight
across the respective feed bar; but any blank which is
atiracted downwardly into surface contact with the under-
lying transversely arcuate feed bar surface in the manner
illustrated in Figure 12 will clear the lower end extremity
of the rod so that said body blank can move forwardly
with the feed bar without interference by said rod end.
. Each lower manifold- closure plate 53 has a nipple
89 attached thereto, and each nipple is connected by a
flexible duct 68 with a suction source. In the ex-
ample  diagrammatically illustrated in Figure 13 this
suction source connection can be effected through
an  electrically operable valve 61 which is elec~
trically connected through control conductors 62 with
a control switch 63 actuated in properly timed relation
by a rotary cam 64 driven in timed relation with the main
machine parts from'any suitable operating shaft of said
machine. A stack weight closed switch 635 is connected
in series with the control switch 63. 'This switch will
normally be held closed by the weight of the cup body
blank stack, but whenever the supply of body blanks be-
comes exhausted; the switch will spring to its open con-
dition and break the control circuit through the con-
ductors 62. In this manner, assurance is provided that
there will be no vacuum control in the absence of body
blanks to be fed by the feeding'means. The valve 61 may
be connected with a pump 67 as the vacuum source, and
may include the usual atmospheric port 68 for releasing
the applied suction. - It is to be understood that. the con-
trol is so timed that each time the feed bars complete
their advance movement the connection with the suc-
tion source will be broken and will remain broken until
the feed bars are fully retracted to place the orifice sets
56, 66 thereof under the blank stack in the manner
illustrated in Figure 2, whereupon the suctionm scurce
communication will again be effected so as to attract
the lowermost body blank to the feeder bars in the man-
ner illustrated in Figure 12. Thus upon the next advance
movement of the feed bars said attracted body blank will
be fed forwardly with the feed bars, passing freely under
the rods 44 and 46. It wil be apparent that the attraction
of the body blank portions into the longitudinal, trans-
versely arcuate clearances in the feeder bars will provide
a sort of depressed strengthening rib along each side
of the body blank and thercby facilitate longitudinal feed-
ing . thereof.

Traversing supports 69 are mounted on side brackets
78 in the:manner clearly illustrated in Figures 1, 2, 4,
6 and 9-of the drawings, and serve to support an upper
center rail 71 and two side rails 72, each said side rail
overlying one of the feed bars-19 or 28 and being grooved
on its under-surface to clear the raised fingers of the
respective: underlying feed bar. The brackets 79 also
serve to support parallel edge guides 73 which are en-
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gaged by and serve to confine and' guide the body blanks.
It will be noted by reference to Figures I and 2 that
the stack support mounting and the arrangement of the
feeder fingers is such that the blanks are fed in proces-
sional order with all of the edge portions 35 thereof
disposed in longitudinal alignment. The edge guides 73
are equipped at their delivery ends with depending stop
meinbers’ 74 which serve to stop each body blank in the
accurate position illustrated in Figure 10.

The center rail 71 supports a plurality of clamp plunger
housings 75 in each of which is mounted a spring de-
pressed plunger 76, and each plunger passes downwardly
through an aperture in the rail and is urged downwardly
by a compression spring, an abutment means 77 serving
to limit ‘downward movement of each plunger so that
its lower end extremity is projectable only a short distance
beneath the center rail 71.. :

A lower center rail 78 opposes the upper center rail 71
and is equipped with depending plungers' 79 which are
vertically slidable in frame guides 80. The plungers 79
have abutments 81 at their lower ends, and springs 82
engaging the abutments constantly tend to depress the

-lower rail to its lowered or dot and dash position indicated

in Figure 5.. A plurality of upright rocker members 83
are provided and these are pivoted intermediately of their
ends as at 84 on the frame structure sides 11. A roller
is carried at the upper end. of each rocker member in
position for engaging the undersurface of the bar 78,
and 'the lower end of each rocker member is pivotally con-
nected at 86 to a reciprocable bar 87. The bar 87 has a
cam follower 88 at one end thereof and is held against
a rotary ¢am 8% by an anchored spring 90. The cam 89
is mounted on a shaft 91 which is rotatable in bearings
92, and said shaft is universally coupled as at 93 to a
driver shaft 94 which is rotatable in bearings 95 and is
driven by chain and sprocket means from any suitable
part of the main machine structure.

A separate motor drive means generally designated 97
serves. to drive an adhesive applicator 98 which is. dis-
posed as illustrated in Figure 1 to engage and apply ad-

. hesive to the undersurfaces of the aligned side edges 35
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of the body blanks as they are fed over said applicator.

It will be apparent by reference to Figure 4 that. the
feedway over which the body blanks C are fed in pro-
cessional order is upwardly inclined, the degree of in-
clination being the same or approximately the same as the
degree of inclination of the top surface of the mandrel as
it is presented to receive a.body blank. It will also be
apparent by reference to Figure 1 that the feedway.also is
disposed in angular relation to the axis 7 of the mandrel
carrying turret. This angle is selected so that when a
blank is delivered over a receiving mandrel it will not
only lie at the inclination of the top surface of said man-
drel;, but will. be directly centered over the mandrel in
the manner clearly illustrated in Figure 1 with its lateral
edge portions spaced approximately like distances to eith-
er side of the mandrel axis and converging toward inter-
section at a point directly over or along said axis.

From the foregoing, it will be apparent that as the rack
31 of Figures 1 and 4 is vertically reciprocated, it will im-
part partial rotation back and forth to the gears 26, and
this rotary motion of the gears will be transmitted in the
form of reciprocatory movement to the feed bars 19 and
29. Each time the bars are retracted, the orifice sets 56
will be presented under the body blank stack as shown
in Figures 2 and 7, and the vacuum source control will
function to open communication with the vacuum source
and attract the lowermost body blank to the feed bars
in the manner clearly illustrated in Figure 12, thereby
shaping - longitudinal rib portions of the blank into the
feed bar top plates 54 to form longitudinal ribs therein
and clear said ribs beneath the lower end extremities of
the rods 44 and 46. As the feed bars are advanced the
lowermost body blank will be advanced to the position
illustrated at the center in Figure 2, and at each such
feed station the cam 89 will function to rock -the mem-
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bers 83 and cause the rollers 85 to lift the clamp bar
78 in the manner illustrated in Figure 6 to securely clamp
the engaged body blanks against the overlying center bar
71. This clamping action will serve to retain the blanks
against retrograde movement as the feed bars are re-
tracted. When the feed bars are retracted to the posi-
tion illustrated in Figure 2, the feed fingers 23 nearest
the body blank stack will spring up behind the blank
positioned at the center of Figure 2, and from this point
on the body blank will be advanced by feed finger contact,
the fingers being depressed and moving under each suc-
cessively presented blank as the feed bars are retracted in
the well known manner. This feeding of the body blanks
in processional order will continue until all body blanks
have been exhausted in the stack, and at this time the con-
trol switch 65 will function to break the suction source
communicating control and the controlled suction source
communication will be discontinued.

While an example structure has been disclosed here-
in, it is to be understood that the cooperating parts may
be variously changed without departing from the spirit and
scope of the invention as defined in the appended claims.

We claim:

1. In apparatus of the character described, blank feed-
ing means comprising a blank stack supporting means, a
feedway, and means for extracting the blanks one by one
from -the bottom of the stack and advancing them in
processional order along the . feedway, said advancing
means including at least one reciprocable feed bar with a
portion extending under the stack and having provision
for directly contacting blanks and attracting and holding
individual blanks thereagainst by suction action, and con-
trol means for applying the suction while the bar portion
is beneath the stack and is about to be moved forwardly
to advance blanks, and for relieving the suction at the
completion of each step advancement of blanks to per-
mit the bar portion to be returned to position under the
stack for attracting and feeding another blank, said blank
attracting and holding means including a manifold ex-
tending longitudinally in the feed bar portion and having
provision for controlled connection with a suction source,

and suction orifices opening through the top from said -

manifold, blank stack opposing face of the bar portion,
said vacuum source communication being through an elec-
trically controlled valve, and there being included a cam
operated timing switch in a control circuit connected with
the valve, and a switch connected in series with the timing
switch and normally held in circuit closing condition by
the weight of the blank stack thereon so that when the

stack is exhausted there can be no suction communica- ;

tion between the suction source and the feed bar portion

manifold.
2. In apparatus of the character described, blank feed-
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ing means comprising a blank stack supporting means, °

a feedway, and means for extracting the blanks one by
one from the bottom of the stack and advancing them in
processional order along the feedway, said advancing
means including reciprocable feed bars having spring ele-
vated feed fingers disposed in equidistantly spaced rela-
tion. therealong, means for holding the blanks against
retrograde movement as the feed bars are retracted, at
least one said bar having a portion extending under the
stack and having provision for directly contacting blanks
and attracting and holding individual blanks thereagainst
by suction action, and control means for applying the
suction while the bar portion is beneath the stack and
the bars are about to be moved forwardly to advance
blanks, and for relieving the suction at the completion of
each step advancement of blanks to permit the bar por-
tion to be returned to position under the stack for at-
tracting and feeding another blank, said means for hold-
ing the blanks against retrograde movement including a
lower bar and an opposing upper bar, said bars extending
along the feedway for a distance for simultaneously en-
gaging a plurality of blanks being fed, means constapt—
Yy tending to depress the lower bar out of contact with

55
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the blanks, and cam actuated means for moving the
lower bar against the blanks to clamp them against the
upper bar during retraction of the feed bars, said last
named means comprising, a plurality of uprightly dis-
posed rocker arms pivotally supported intermediately
of their ends and having rollers at their upper ends en-
gaging with the lower bar, an actuator bar, means pivot-
ally connecting the lower end of each rocker arm to the

actuator bar, and cam means for reciprocating the ac-

tuator bar.

3. In blank feeding means for a paper cup making
machine, said blanks each having a top convexly curved
edge to be fed as a leading edge, a bottom concavely
curved edge and two straight side edges converging to-
ward said bottom edge, blank stack supporting means in-
cluding an upright flat wall engageable by the side edges
at one side of the blanks in the stack, a' frame bar con-
forming generally to the shape of the leading edges of
the blanks, two parallel spaced upright rods carried by
the frame bar and engaged by the top edges of the blanks
of the stack, and an upright rod carried by the frame bar
in position for engaging the side edges at the other side of
the blanks in the stack, and means for withdrawing the
blanks one by one from the bottom of the stack and feed-
ing them away beneath the lower ends of the two rods
engaged by the top edges of the blanks of the stack, one
of the rods engaged by the top edges of the blanks in the
stack, and the rod engaged by side edges of the blanks
at one side in the stack being swingably mounted on
the frame bar so as to be adjustable to the shape of the
blanks with the edges at the other side of the blanks en-
gaging over a major part of their length against the up-
right flat wall.

4. In blank feeding means for a paper cup making
machine, said blanks each having a top convexly curved
edge to be fed as a leading edge, a bottom concavely
curved edge and two straight side edges converging to-
ward said bottom edge, blank stack supporting means
including an upright flat wall engageable by the side edges
at one side of the blanks in the stack, a frame bar con-
forming generally to the shape of the leading edges of
the blanks, two parallel spaced upright rods carried by
the frame bar and engaged by the top edges of the blanks
of the stack, and an upright rod carried by the frame
bar in position for engaging the side edges at the other
side of the blanks in the stack, and means for withdraw-
ing the blanks one by one from the bottom of the stack
and feeding them away beneath the lower ends of the two
rods engaged by the top edges of the blapnks of the stack,
said blank withdrawing and feeding means including a
bar portion extending under the blank stack at the posi-
tion of each blank top edge engaging rod and having a
longitudinal concavity therein into which the lower end
extremity of the respective rod projects part way to the
bottom so as to leave a clearance beneath the rod end
sufficient for the passage of a blank, each said bar por-
tion also having a manifold therein and suction orifices

' opening from the interior of the manifold through the

60

aoverlying body of the bar portion into its concavity, there
being included also means for reciprocating the bar por-
tions and means for evacuating the manifolds therein in
time with the reciprocations to attract and hold blanks
against the bar portions in the concavities thereof to ad-
vance the blanks from the stack and then release them so
that the bar portions can be retracted.

5. In blank feeding means for a paper cup making
machine, said blanks each having a top convexly curved
edge to be fed as a leading edge, a bottom concavely
curved edge and two straight side edges converging to-
ward said bottom edge, blank stack supporting means
including an upright flat wall engageable by the side edges
at one side of the blanks in the stack, a frame bar con-
forming generally to the shape of the leading edges of
the blanks, two parallel spaced upright rods carried by
the frame bar and engaged by the top edges of the blanks
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of the stack, and an upright rod carried by the frame bar
in position for engaging the side edges at the other side
of the blanks in the stack, and means for withdrawing the
blanks one by one from. the bottom of the stack and feed-
ing them away.beneath the lower ends of the two rods
engaged by the top edges of the blanks of the stack, said
blank withdrawing and feeding means including a bar por-
tion extending under the blank stack at the position of
each blank top edge engaging rod and having a longitudi-
nal concavity therein into which the lower end extremity
of the respective rod projects part way to the bsttom
so as to leave a clearance beneath the rod end sufficient
for the passage of a blank, each said bar portion also hav-
ing a manifold therein and suction orifices opening from
the interior of the manifold through the overlying body
of the bar portion into its concavity, there being included
also means for reciprocating the bar portions and means
for evacuating the manifolds therein in time with the
reciprocations to attract and hold blanks against the bar
portions in the concavitiés thereof to advance the blanks
from the stack and then release them so that the bar por-
tions can be retracted, means for clamping the blanks
against retrograde movement just prior to each retraction
of the bar portions, and means for continuing the step by
step feeding of the blanks initiated by said bar portions.

6. In blank feeding means for a paper cup making
machine, said blanks each having a top convexly curved
edge to be fed as a leading edge, a bottom concavely
curved edge and two straight side edges converging to-
ward said bottom edge, blank stack supporting means
including an upright flat wall engageable by the side
edges at one side of the blanks in the stack, a frame bar
conforming generally to the shape of the leading edges
of the blanks, two parallel spaced upright rods carried
by the frame bar and engaged by the top edges of the
blanks of the stack, and an upright rod carried by the
frame bar in position for engaging the side edges at the
other side of the blanks in the stack, and means for with-
drawing the blanks one by one from the bottom of the
stack and feeding them away beneath the lower ends of
the two rods engaged by the top edges of the blanks of
the stack, said blank withdrawing and feeding means
including a bar portion extending under the blank stack
at the position of each blank top edge engaging rod and
having a longitudinal concavity therein into which the
Jower end extremity of the respective rod projects part
way to the bottom so as to leave a clearance beneath the
rod end sufficient for the passage of a blank, each said
bar portion also having a manifold therein and suction
orifices opening from the interior of the manifold through
the overlying body of the bar portion into its concavity,
there being included also means for reciprocating the bar
portions and means for evacuating the manifolds therein
in time with the reciprocations to attract and hold blanks
against the bar portions in the concavities thereof to ad-
vance the blanks from the stack and then release them
so that the bar portions can be retracted, means for
clamping the blanks against retrograde movement just
prior to each retraction of the bar portions, and spring
pressed finger bar feeder extensions on said bar portions
for continuing the step by step feeding of the blanks
initiated by the bar portions, at least one bar portion in-
cluding a recess extension accommodating one of the
finger presser springs and disposed adjacent one of the
upright rods when the bar portions are retracted, said re-
cess having orifices partially bordering the same and com-
municating with the respective manifold.

7. In blank feeding means for a paper cup making
machine, said blanks each having a top convexly curved
edge to be fed as a leading edge, a bottom concavely
curved edge and two straight side edges converging to-
ward said bottom edge, blank stack supporting means in-
cluding an upright flat wall engageable by the side edges
at one side of the blanks in the stack, a frame bar con-
forming generally to the shape of the leading edges of the
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blanks, two parallel spaced upright rods carried by the
frame bar and engaged by the top edges: of the blanks of
the stack, and an upright rod carried by the frame bar
in position for engaging the side edges at the other side
of the blanks in the stack, and means for withdrawing
the blanks one by one from the bottom of the stack and
feeding them away beneath the lower ends of the two
rods engaged by the top edges of the blanks of the stack,
said blank withdrawing and feeding means including a
bar portion extending under the blank stack at the posi-
tion of each blank top edge engaging rod and having a
longitudinal concavity therein into which the lower end
extremity of the respective rod projects part way to the
bottom so as to leave a clearance beneath the rod end
sufficient for the passage of a blank, each said bar portion
also having a manifold therein and suction orifices open-
ing from the interior of the manifoid through the over-
lying body of the bar portion into its concavity, there
being included also means for reciprocating the bar por-
tions and means for evacuating the manifolds therein in
time with the reciprocations to attract and hold bianks
against the bar portions in the concavities thereof to ad-
vance the blanks from the stack and then release them
so that the bar portions can be retracted, means for clamp-
ing the blanks against retrograde movement just prior to
each retraction of the bar portions and including longi-
tudinally extending upper and lower bars between which
the blanks are fed and which extend along the feedway
for a distance for simultaneously engaging a plurality of
blanks being fed, and means for moving one said bar
toward the other upon completion of each forward move-
ment of the blanks to clamp the blanks between the bars
during retraction of the feeder means.

8. In apparatus of the character described, blank
feeding means comprising a blank stack supporting
means providing a blank supporting floor, a feedway,
and means for extracting the blanks one by one from
the bottom of the stack and advancing them in proces-
sional order along the feedway, said advancing means
including at least one reciprocable feed bar with a
portion extending under the stack and having a suction
face forming a part of the blank supporting floor and
constantly disposed at a level for directly engaging the
bottom face of the lowermost blank in the stack and
effective for attracting and holding individual blanks
thereagainst by suction action, and control means for
applying the suction while the bar portion is beneath
the stack and is about to be moved forwardly to ad-
vance blanks, and for relieving the suction at the com-
pletion of each step advancement of blanks to permit
the bar portion to be returned to position under the
stack for attracting and feeding another blank, said
blank attracting and holding means including manifold
means directly in and extending longitudinally of the
feed bar and comprising an upper manifold and an
underlying lower manifold communicating with the
upper manifold through apertures, said manifolds hav-
ing provision for controlled connection with a suction
source, and suction orifices opening through the top
from' said upper manifold, blank stack opposing face
of the bar portion, and said blank stack opposing face
being arcuate in cross section transversely of the line
of feed so that blank portions attracted and held against
the bar portion will assume a longitudinal rib forma-
tion extending in the direction of feed, said vacuum
source communication being through an electrically
controlled valve, and there being included a cam oper-
ated timing switch in a control circuit connected with
the valve, and a switch connected in series with the
timing switch and normally held in circuit closing con-
dition by the weight of the blank stack thereon so that
when the stack is exhausted there can be no suction
communication between the suction source and the feed
bar portion manifold.

9. In apparatus of the character described, blank
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feeding means comprising a_ blank stack supporting
means providing a blank supporting floor, a feedway,
and means for extracting the blanks one by one from
the bottom of the stack and advancing them in proces-
sional order along the feedway, said advancing means
including at least ome reciprocable feed bar with a
portion extending under the stack and having a suction
face forming a part of the blank supporting floor and
constantly disposed at a level for directly engaging the
bottom face of the lowermost blank in the stack and
effective for attracting and holding individual blanks
thereagainst by suction action, and control means for
applying the suction while the bar portion is beneath
the stack and is about to be moved forwardly to ad-
vance blanks, and for relieving the suction at the com-
pletion of each step advancement of blanks to permit
the bar portion to be returned to position under the
stack for attracting and feeding another blank, said
blank attracting and holding means including a mani-
fold formed directly in and extending longitudinally of
the feed bar portion and having provision for controlled
connection. with a suction source, and suction orifices
opening through the top. from said manifold blank stack
opposing face of the bar portion, and said blank stack
opposing face being arcuate in cross section transversely
of the line of feed so that blank portions attracted and
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held against the bar portion will assume a longitudinal
rib formation extending in the direction of feed, and
said blank stack supporting means including an edge
confining rod disposed uprightly over each suction. ori-
fice equipped bar portion with its lower end extremity
so close to the bottom of the transversely arcuate cross
section as to obstruct forward movement of blanks ex-
cept when the lowermost blank in the stack is suction
attracted and held against the arcuate sectioned surface
and is thereby freed to pass under the rod when the bar
is moved forward to feed the same.
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