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UNITED STATES PATENT OFFICE 
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STR FEED MECHANISMI FOR PAPER, CUP 
MAKING MACHINES OR THE LIKE 

Leo M. Harvey, La Canada, Calif. 
Original application December 17, 1942, Serial No. 

469,306. Divided and this application March 
28, 1944, Serial No. 528,386 

(C. 93-60) 8 Claims. 

This invention relates to a strip feeding mech 
anism for paper cup making machines, or the like, 
and it is a general object of the invention to pro 
vide a simplified, improved and highly efficient 
mechanism for handling or feeding strip mate 
rial such as strip paper to be acted upon or handled 
by a cup making machine, or the like. 
This application is a division of my co-pend 

ing application entitled "Machine for making 
paper cups' filed December 17, 1942, Serial No. 
469,306 (now Patent No. 2,435,308). - 
Another object of this invention is to provide 

a paper feed mechanism for a paper cup machine, 
which mechanism may be easily adjusted to in 
crease or shorten the extent of paper advanced 
or fed for each operation of the machine and 
which may be readily adjusted to handle paper 
strips of different widths and thus serve in form 
ing various sizes of cups at will. 
Another object of my invention is to provide a 

feed for a paper handling machine, such as a 
paper cup making machine, So located and related 
to the other parts of the machine as to be readily 
accessible and located So that it is removed from 
parts which might soil the paper or carry lubri 
cants that would soil the paper. 
The various objects and features of my inven 

tion will be fully understood from the following 
detailed description of a typical preferred form 
and application of my invention, throughout 
which description reference is made to the ac 
companying drawings, in which: 

Fig. 1 is a front elevation of the machine pro 
vided by this invention. Fig. 2 is a side elevation 
of the machine showing the paper supply and 
feed means. Fig. 3 is an enlarged plan elevation 
of the machine with the most elevated parts ap 
pearing in horizontal croSS Section. Fig. 4 is an 
enlarged fragmentary vertical detailed sectional 
view illustrating the die means in the operated 
condition and showing adjacent parts of the na 
chine. Fig. 5 is a View Similar to Fig. 4 illustrating 
the cup ejecting or stacking means, a portion of 
the paper feed means, the Scrap cutting means, 
etc. Fig. 6 is an enlarged longitudinal detailed 
sectional view of the main clutch of the machine. 
Fig. 68 is an elevation view of one of the carns of 
the clutch shown in Fig. 6. Fig. 7 is a transverse 
detailed sectional view taken as indicated by line 
- on Fig. 6. Fig. 8 is an enlarged longitudinal 
detailed sectional view of a sprocket and clutch 
assembly embodied in the paper feed means of 
the invention. Fig. 8 is a fragmentary trans 
verse detailed Sectional view of the free running 
clutch means of the structure shown in Fig. 8. 
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Fig. 9 is an enlarged fragmentary vertical de 
tailed sectional view of a portion of the paper feed 
means, Fig. 10 is an enlarged fragmentary hori 
ZOntal detailed sectional view illustrating the cup 
transferring means. Fig. 11 is a plan view of 
certain elements of the cup transferring means 
showing the two positions of the cups during the 
stage transference and illustrating the different 
positions of the transferring elements. Fig. 12 is 
a fragmentary vertical detailed sectional view il 
lustrating a portion of the means for actuating 
the cup transferring elements. Fig. 13 is an en 
larged fragmentary vertical detailed sectional 
View showing the mechanism for operating the 
cup transferring means. Fig. 138 is a vertical de 
tailed sectional view of the adjustable connection 
between the walking beam and the chains. Fig. 
14 is an enlarged fragmentary vertical detailed 
Sectional view illustrating the several means for 
operating the dies. Fig. 15 is an enlarged frag 
mentary vertical detailed Sectional view taken as 
indicated by line 5-5 on Fig. 14. Fig. 16 is an 
enlarged fragmentary vertical detailed sectional 
view showing the dies in the position preceding 
the bead forming operation. Fig. 17 is a view 
similar to Fig. 16 showing the dies in position at 
or near the completion of the bead. Fig. 18 is a 
diagrammatic view illustrating the paper feed 
means and the cup transferring means. Fig. 19 
is a fragmentary diagrammatic view of the paper 
feeding means. Fig. 20 is a Wertical detailed sec 
tional view of the flute forming die removed from 
the machine. Fig. 21 is a view similar to Fig. 20 
illustrating the flute forming punch. Fig. 22 is 
a bottom elevation of the flute forming die. Fig. 
23 is a plan elevation of the flute forming punch. 
Fig. 24 is a vertical sectional view of the scrap 
cutting means apart from the other elements of 
the machine with certain of the members in side 
elevation. Fig. 25 is an enlarged plan view of a 
cup blank after the flutes have been formed there 
in. Fig. 26 is an enlarged side elevation of the 
blank provided with the flutes. Fig. 27 is a side 
elevation of the cup following the flute forming, 
cup Shaping and ironing operations and Fig. 28 
is a fragmentary Side elevation of the completed 
C9. 
The cup forming machine embodying the pres 

ent invention may be said to comprise, generally, 
a supporting and housing case 8, a power means 
or drive means for driving or operating the 
various mechanisms of the machine, a paper feed 
means 2, a die mechanism 3 which receives the 
paper from the feed means 2 and cuts it into 
blanks and forms paper cups therefrom, a cup 
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transferring and stacking means 4 for with 
drawing the completed cups from the mechanisrin 
3, and Scrap handling means 5. 
The case Supports the various elements of 

the machine and houses portions of the driving 
means and associated parts. The case may 
be a generally square or rectangular upright 
box-like structure. The opposite Sides of the 
case 0 are provided with access openings closed 
by hinged doors 6. The top of the case is 
flat and horizontal to carry certain elements of 
the paper feed means i2, the die mechanism 3, 
etc. The walls of the case are closed and Sealed 
to prevent the escape of the lubricant for the 
driving mechanism. The lower portion of the 
case () may 3e provided with a suitable base 
adapted to rest on the floor or other support. 

In the preferred form of the invention the 
machine is entirely self contained and embodies 
its own power means. in the construction illus 
trated the power means includes a Suitable elec 
tric motor M mounted on a bracket 8 Secured 
on a wail of the case 3. The motor y is 
mounted on, what I will term, the rear Side of 
the case . The drive means is characterized 
by a single crank shaft 9 and all of the Working 
parts of the machine are driven from this single 
crank shaft. In the preferred construction ilius 
trated, the motor M is mounted to have its Shaf 
horizontal and the crank shaft 9 is rotatably 
mounted in the lower portion of the case is to 
be below the shaft of the motor M. and to extend 
at right angles to the motor Shaft. The Crank 
shaft 3 is rotatably supported by suitable Spaced 
bearings 2 in the case. A clutched WOrin drive 
is provided between the motor II and the crank 
shaft 9. 
The clutched drive includes a flanged mount 

ing plate or carrier 2 secured to the rear Wall 
of the case 3 by screws 22 and having a hub 
23 which projects freely through an opening 24 
in the case wall, see Figs. 6 and 7. The hub 23 
has an inward extension 25 which projectS SOrne 
distance into the case (). A horizontal shaft 
26 extends longitudinally through the hub 23 
and its extension 25 and continues OutWardly 
from the case ). An anti-friction bearing 2 
in the carrier 2i and an anti-friction bearing 
28 in the inner part of the extension 25 support 
the shaft 26 for free rotation. The bearing 2 
has shouidered engagement in the carrier 2; and 
is retained by a ring 29 Secured to the Carrier 
2 by screws 3i. A nut 3i is threaded on the 
shaft 26 at one side of the bearing 2 so that 
the shaft 26 is held against endwise movement. 
A nut 33 is provided on the inner extremity of 
the shaft 26 at one side of the bearing 28 and 
a bushing or spacer 34 is provided on the shaft 
at the other side of the bearing 23 and these 
elements may assist in holding the Shaft against 
endwise movement. 
A worm 35 is fixed or keyed on the shaft 23 

at the end of the spacer 34 and meshes With a 
Worm wheel 3 keyed to the crank shaft 9. The 
under side of the hub extension 25 is Open to 
pass or admit the worm wheel 36. The Worm 
gearing operatively connects the clutch Shaft 26 
With the crank shaft 9. 
The power means or drive means further 

includes a pulley 3 rotatably Supported on the 
projecting portion of the clutch shaft 26 at the 
exterior of the case 0. A belt 38 operates Over 
the pulley 37 and a pulley 39 fixed on the shaft 
of the motor M so that the pulley 3 is driven 
by the motor. 
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tioned to serve as a fly wheel and has a long 
hub 40 which surrounds the projecting portion of 
the shaft 26 in spaced relation thereto. An anti 
friction bearing 4 rotatably Supports the inner 
portion of the pulley 3 on the clutch shaft 26. 
The bearing 4 has shouldered engagement in 
the pulley 3 and has its inner end engaged 
against the fiange 32. An anti-friction bearing 
42 is mounted on a reduced outer end portion 
of the clutch shaft 26 and rotatably carries the 
outer part of the pulley hub A.C. The inner 
side of the bearing 42 engages against a shoulder 
on the shaft 26 and a nut 43 is provided on the 
end of the shaft to retain the bearing 2 and 
to assist in preventing endwise movement of the 
pulley 37. A cap 33 may cover the nut 43. It 
is preferred to provide a Sealing means or Seal 
ing assembly 45 on the above mentioned ring 
29 to sea between the ring and the hub of the 
pulley 3 to retain lubricant within the clutch 
assembly and to prevent the entrance of dirt 
into the assembly. 
The clutch of the drive means includes a 

sleeve A6 freely slidable on the shaft 26 and 
located between the nut 3 and the worm. 35. 
An externai annular groove is provided in 
the sleeve 46. Fork means is provided for shift 
ing the sleeve 46 back and forth and includes a 
shaft or pin 8 turnably carried by spaced lugs 
49 on the upper side of the hub extension 25, 
see Fig. 7. A fork 50 is pivotally supported by 
the pin 68 between the lugs 49 and projects 
downwardly through an opening 5 in the upper 
Wall of the extension 25. A yoke 52 is located 
between the arms of the fork and is pivotally 
secured thereto by pins 53. The yoke 52 engages 
in the groove 4 of the sleeve 6. 
Manual means is provided for effecting longi 

tudinal shifting of the sleeve 46. A clutch handle 
or lever 54 is mounted on a side of the case 
at a convenientiy accessible point near the upper 
end of the case, see Fig. 1. A suitable mechani 
cal linkage 55 operatively connects the lever 54 
with the fork 5. It will be seen how manual 
operation of the lever 54 will result in axial 
shifting of the sleeve 6 back and forth along 
the clutch shaft 26. 
The clutch means further includes an assen 

bly of fiction discs 56 arranged within the outer 
portion of the pulley hug 6 and an operative 
connection between the Shiftable Sieeve 4 and 
the disc assembly for controlling or Operating 
the latter. The discs 56 are disposed within a 
tubular shell 57 fixed in the pulley hub 4 and 
are engaged between spaced collars 58 secured 
on the shaft 26. Alternate discs it are keyed 
or fixed to the shaft 26 and the intervening discs 
56 are keyed or fixed to the shell 57. The discs 
56 are adapted to freely pass one another with 
out engagement or appreciable friction. When 
the clutch is 'released.' 
The means for operating or controlling the 

clutch disc assembly 56 includes a sleeve 38 freely 
surrounding the shaft 26 within the pulley hub 
8. An inner sleeve 0 is spaced Within the 
sleeve S9 and is secured to the shaft 26 by a pin 

or other means. The inner Sleeve 60 carries 
one or more pivoted dogs 62 which are operable 
to compress the clutch disc assembly 56 to pro 
vide for the transmission of rotation between the 
pulley 3 and the clutch shaft 26. The dogs 62 
act against the inner collar or ring 58. Outward 
movement of the outer sieeve 59 serves to actuate 
the dogs 62 to provide the clutching engagement 

The pulley 37 may be propor- is at the discs 56. Pins 63 project inwardly from 
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the outer sleeve 59 and are adapted to have cam 
ming engagement with the dogs 32 to pivot or 
actuate the dogs when the sleeve 5S is shifted 
outwardly. 
An operative connection is provided between 

the fork operated sleeve is and the dog actuating 
sleeve 53. The clutch shaft, 26 is bored from its 
inner end to have a longitudinal opening 64. A 
shift pin 65 is shiftable longitudinally in the 
opening 64. The shift pin 65 serves to transmit 
movement from the sleeve 46 to the sleeve 59. A 
longitudinal slot 86 is provided in the shaft 26 
to communicate with its opening 64 and a pin 67 
is engaged in or secured to the sleeve 46 and 
engages with Or is connected to the shift pin 65 
to connect the yoke and shift pin. A longitudinal 
slot 68 is provided in the clutch shaft 26 at a point 
spaced outwardly from the bearing 4 and a pin 
69 is secured to or carried by the outer shaft 
sleeve 59 and operates in the slot 68. In practice 
the pin 89 may pass completely through the slot 
68 and through an opening in the shift pin 65. 
The pins 6 and 69 have sufficient longitudinal 
movement in their respective slots 6 and 68 to 
provide for movement of the sleeve 5S between 
the position where the clutch is released and the 
position where the clutch disc assembly 55 is 
engaged to transmit rotation from the pulley 3. 
to the clutch shaft 26. 

It is preferred to incorporate a brake means in 
the clutched drive so that the mechanism may be 
quickly stopped when the clutch is disengaged. 
This means may include a tubular brake ring 
Secured within the hub 23 and having shouldered 
engagement in the hub. The brake ring C has 
a tapered internal surface. The sleeve & 6, which 
Surrounds the clutch shaft 26 and which is oper 
ated by the fork and yoke assembly, carries a 
tapered or frusto-conical brake part 3 which is 
engageable in the ring 70 to brake movement of 
the machine parts. 

It will be seen that When the clutch handle or 
lever 5 is moved in One direction the sleeve 6 
moves outwardly so that the shift pin 65 and 
outer sleeve 59 likewise move outwardly and upon 
outward movement of the sleeve 59 the pins 63 
actuate the dogs 62 to engage the disc assembly 
56 for the transmission of rotation from the 
pulley 32 to the shaft 26 and thus drive the 
crank shaft 9. Upon movement of the clutch 
lever 53 in the other direction the sleeve 46, the 
shift pin 65 and the sleeve 53 are moved inwardly 
to release the disc assembly 56 and thus "dis 
engage' the clutch and the brake part it is 
brought into cooperation with the brake ring 
to stop in ovement of the machine parts. It is 
to be understood that a suitable switch means is 
provided for the control of the motor M. 
The feed means 2 operates to intermittently 

advance or feed a web of paper or other material 
to the mechanism 3 which cuts the cup blanks 
therefron) and then forms the blanks into the 
completed cups. The feed means 2 embodies 
several important features of the invention. For 
example, it embodies means for supporting or 
employing a large-capacity supply roll 72 of 
waxed paper, or the like, and automatically inter 
mittently withdraws a predetermined length of 
the paper from this supply and delivers it to the 
cutting and forming mechanism 3 in timed rela 
tion thereto. The feed means 2 is readily regu 
lable to advance any desired amount or length 
of the paper or material to provide for the mak 
ing of cups throughout a very wide range of cup 
sizes. This adjustment, together with appro 
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6 
priate changes in the dies of the mechanism i3, 
adapts the single machine for the manufacture 
of a wide range of containers or cups. The feed 
means 2 operates in timed synchronism with 
the mechanism 3 and is positive and eficient in 
its feeding of the paper as the Supply roll reduces 
in diameter until completely exhausted. 
The feed means 2 includes a structure for 

Supporting a Supply of the material or paper of 
which the cups are to be formed. This structure 
may include a Support or bracket 3 mounted on 
the front of the case 10 and carrying a pair of 
for Wardly projecting rigid arms 4. A horizontal 
shaft 75 extends between and is supported by the 
Outer portions of the arms 74. The shaft 5 
Serves to carry the Supply roll 72 of paper. 
The roll 2 comprises a single continuous web 

or length of Waxed paper or other material of 
which the cups are to be formed. As illustrated, 
the shaft 75 is adapted to carry a large supply 
roll 2. Adjustable spools 16 are provided on the 
shaft 5 to center and support the roll 12, Fig. 3. 
t is to be understood that the roll 72 is readily 
replaced when exhausted. The supply roll 72 is 
positioned so that the web or strip S of the paper 
passes from the upper portion of the roll toward. 
the front of the case 0. 

Idler means is provided to prevent the de 
Velopment of slack in the strip S as it passes 
from the roll 72 to the feed means proper of 
the machine. A pair of levers or arms 77 is 
pivotally supported on or near the end portions 
of the shaft 5 and projects rearwardly toward 
the case it). A shaft 78 extends between the end 
portions of the arms 77 and supports a freely 
rotatable roll 9. This roll 79 is in the nature 
of an idler or tensioning roll. The paper strip 
S passes down under the roll 79 and continues 
back up to the feed means proper of the ma 
chine. It is preferred to spring load the arms 

SO that a proper tension is maintained on the 
strip S and so that the paper will not buckle 
Or develop excessive slack. In the construction 
illustrated leaf Springs 88 are secured to the 
bracket arms 4 and bear downwardly on the 
arms so that the idler roll 9 is constantly 
urged down Ward. 
The feed means 2 further includes a pair 

Of Spaced feed rolls 8 and 82 for advancing 
the Strip S across the top of the machine, see 
FigS. 9 and 18. Mounting means or brackets 
83 and 84 are provided on the front and the 
rear Walls, respectively, of the case adjacent 
the top of the case to carry the feed rolls 8 
and 82 and the associated parts. The feed rolls 
8 and 82 are carried by horizontal shafts which 
are rotatably Supported by suitable bearings 85 
on the brackets 83. It is preferred to face or 
cover the feed rolls 8 and 32 with rubber or 
friction material to aSSure the positive advance 
of the paper Strip S. In accordance with the 
invention the feed rolls 33 and 82 are con 
nected for simultaneous intermittent rotation. 
A Sprocket 86 is provided on an end of each feed 
roll 8 and 82 and an endless chain 87 operates 
over the two sprockets 86. The chain 8 is op 
erated or driven by the power means by a drive 
to be described below. A roll 88 is located above 
the forward feed roll 8 to cooperate with the 
paper strip S to maintain the strip in fictional 
cooperation with the feed roll so that the strip 
is positively advanced. The roll 88 is carried 
by a shaft 89 which is eccentric with respect 
to its end portions 95, see Fig. 18. These end 

75 portions 90 are turnably mounted in suitable 
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bearings 91 on the forward bracket 83 and a lever 
or handle. 92 is fixed to one end of the shaft 
89 So that the shaft may be manually turned. 
The Operator may move the roll 38 into aid out 
of cooperation. With the strip S by merely shift 
ing or operating the handle 92. When the 
handle 92 is moved in one direction the roll 88 
is lowered to press against the strip S and thus 
maintain the strip in engagement with the for 
Ward feed roll 8 to be advanced by the same, 
When the handle 92 is turned in the other di 
rection the roll 83 is raised from the strip S 
and the Strip is no longer driven or advanced 
by the roll 82. Thus, the movably supported 
roll 83 for as a convenient means for initiating 
and stopping the advancement of the paper strip 
S as required during operation of the machine. 
A roll 93, similar to the roll 88, is provided above 
the rear feed roll 38. The shaft of the roil 93. 
is carried by Suitable bearings 94 on the lear 
bracket 84. The rolli 93 has its axis spaced for 
Wardly from the axis of the rear feed roll 92 so 
that it is particularly effective in maintaining the 
paper Strip S in engagement with the face of 
the roll 82. It is preferred to face or cover the 
rolls 88 and 33 with rubber or friction material. 
The rear driving roll or feed roll 82 advances or 
ejects the Scrap paper remaining after the cup 
blanks have been cut from the strip S by the 
mechanism 3. 
The machine preferably includes means for 

aiding in removing or withdrawing the paper 
strip S from the Supply roll 2. This means in 
cludes a pair of arms 95 pivotally supported by 
a pin 96 secured to the forward bracket 83. The 
arms 95 project, forwardly and downwardly to 
pass above the center of the Supply roll 2 and 
are preferably curved upwardly so that they do 
not interfere with the supply roll. A horizontal 
pin or shaft 9i is carried by the outer ends of 
the arms 95 and a rol. 98 is freely rotatable on 
the shaft, 3. The roll 98 is adapted to engage. 
or bear downwardly against the periphery of the 
supply roll 2 and is faced with rubber or fric 
tion material to have diriving engagement With 
the outermost convolution of the roll. The drive 
for the roll 98 comprises a fiat rubber belt S9 
operated over the above described roll. 88 and 
the roil 98. There may be a sirgle ceilitially 
disposed belt 99 engaged in anillar grooves in 
the rolls 83 and 98. The belt 99 passes over 
an idier pulley C. on the pin 98 and engages 
over a second idler is spaced forwardly from 
the pulley G3. The rubber bait 99 is extensible 
and contractible to compensate for changes in 
the angular position of the arms 95 as the di 
ameter of the supply rol. 2 grows less during 
the operation of the machine. it Will be seen 
that the forward feed roll 8 drives the adjust 
able roll 88 and that the beit 99 operatively 
connects the roll 3 with the roil 33 so that the 
roll 98 is effectively driven. The rotating roll 
98 assists in rotating the Supply roll 2 and ill 
advancing the paper Strip from the Surface of 
the Supply roll. 
The drive for the feed means 2 is character 

ized by its adjustability whereby the material 
strip S may be advanced any seiected or required 
distance during each phase of operation. The 
drive for the feed meals includes a Walking bearin 
G2 having one end Supported by a pivot pill 
03 fixed on a wall of the case 0, see Fig. 13. 

The walking beam 32 is arranged within the 
lower portion of the case f ( and is Spaced above 
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the crank shaft 9. The walking beam 32 ex- 75 

8 
tends in a direction transverse of the crankshaft 
9. A connecting rod 04 has a bearing 05 
engaged on the intermediate crank 86 of the 
crank shaft 9 and has its other end connected 
With the walking beam 2 by a pin . . During 
each revolution of the crank shaft 9 the walk 
ing beam 63 Swings or pivots up and down. A 
pair of flexible elements or driving chains 88 
is connected with the walking beam 92 and ex 
tends to a compound sprocket f69 positioned 
below and adjacent the feed chain 8. 

It is a feature of the construction that the con 
nection of the chains 3 with the Walking beam 
f2 is adjustaole along the bear to vary the stroke 
or movement of the feed chain 37 and, therefore, 
vary the extent of advancement of the strip S. A. 
longitudinal slot of substantial length is pro 
vided in the upper portion of the Walking beam 
f02. A block is shiftable along the slot and 
carries a yoke 2 which projects above the bean. 
The engagement of the block in the slot () 
holds the block against turning. A pin 3 passes 
through openings in the yoke 2 and carries an 
equalizing bar it. The lower ends of the spaced 
chains $68 are anchored to the opposite end por 
tions of the equalizing bar 4. 
Accurate and conveniently operable means is 

provided for adjusting the block along the 
slot to shift the point of connection of the 
chains 3 with the baam 82, moving this point 
of connection toward or away from the axis of 
the Walking beam 92 as required to regulate the 
stroke or advancement of the strip S. This ad 
justing means includes a screw 5 extending 
longitudinally through the slot and having 
Screw threaded engagement in an opening in 
the block . The screw 5 is engaged in an 
opening 6 in the walking beam 2 to be held 
against longitudinal movement and has a head 
on its outer end exposed at the end of the beam 
C2 for ready engagement by a wrench or the like. 
A lock nut 8 is threaded on the screw 5 to 
normally lock or hold the Screw against rotation. 
The Screw head and the nut 8 are located to 
be readily engageable by a wrench or similar tool 
inserted through an opening in the rear wall of 
the case ... it will be seen that upon loosening 
the nut 3 the screw 5 may be rotated to shift 
the block toward or away from the pivotal 
axis of the Walking beam 2 to shorten or 
lengthen the stroke or movement imparted to the 
chains 8. 
The compound Sprocket (9, which is best illus 

trated in Fig. 8 of the drawings, is a clutched 
Spirocket for producing movement of the chain 8 
when turned by downward movement of the 
chains 38 but which imparts no motion to the 
chain 8 during the return stroke of the Walking 
beam 32 and its chains 08. The sprocket i3 
coa.prises two bolted together sections 9 pro 
vided at their outer ends with Sprocket teeth 20. 
The chains 8 are trained over the series of 
teeth 28 and are arachored or fixed to the sprocket 

3 as at 2 in Fig. 18. The sprocket sections 9 
are tubular having a central longitudinal opening 
22 which receives a horizontal shaft 23 with 

substantial clearance. The sprocket 09 is sup 
ported on the shaft 23 by anti-friction bearings 
24. So that it may have free rotation on the shaft. 
A central internal annular groove 25 is provided 
in the Sprocket sections 9 and a ring 26 is 
fixed in the groove. The ring 26 has a series 
of annular internal pitched faces 2, each termi 
nating in an abrupt shoulder 28. A collar 29 is 
keyed to the shaft 23 within the sprocket 99 



2,500,408 
9 

and has an annular enlargement or flange 30 
which extends into the above mentioned groove 
25. The flange 3G is provided with a finished 

cylindrical concentric peripheral surface. A ball 
or roller member 3 rides on each pitched Sur 
face 2 of the ring 26 and the members are co 
operable with the periphery of the flange 30. 
Springs 32 are engaged between the shoulders 
| 28 and the members 3 to yieldingly urge the 
members to ride down the faces 27 into co 
operation with the peripheral surface of the flange 
30. When the sprocket 09 is turned in a clock 
wise direction, as indicated by the arrow in Fig. 
18, the members 3 are caused to ride in Wardly 
on the surfaces 2 and thus almost immediately 
bind between the surfaces 2 and the periphery 
of the flange 39 to transmit rotation from the 
sprocket 09 to the shaft 23. When the Sprocket 
09 is given retrograde movement the member's 
3 ride back or out on the Surfaces 2 and the 

sprocket i (9 is free to turn without producing 
rotation of the shaft 23. The shaft 23 extends 
outwardly beyond both ends of the clutched 
sprocket 9 and is rotatably supported at one 
end by an anti-friction bearing 33 carried by a 
flange or bracket 34 of the case 0. A spacer 
35 is provided on the shaft 23 between the 

bearing 33 and the adjacent bearing 24. The 
collar 29 within the sprocket 09 serves to space 
the two bearings 24 and the bearings have : 
shouldered cooperation with the sprocket 9. A 
nut 39 is threaded on the shaft 23 and clamps 
against the outermost bearing 24. It will be 
seen that the structure just described serves to 
hold the clutched sprocket 09 against axial 
movement along the shaft 23. 
The shaft 23 of the clutched sprocket 99 

carries a sprocket 37 for driving the chain 87. 
The sprocket 3 is keyed on the end portion 
of the shaft 23 which projects beyond the bear 
ing 33. A screw 38 is threaded in the end por 
tion of the shaft, 23 and clamps a Washer 39 
against the hub of the sprocket f37 to hold the 
sprocket in against the bearing 33, which in 
turn bears inwardly against the spacer 35. A 
lubricant passage 40 leads inwardly through the 
shaft 3 from the Outer end of the screw 38 to 
cairy lubricant to the interior of the collar 29 
which has a lubricant channel 4 leading to the 
bearings 24. 
The drive sprocket 37 keyed to the clutch shaft 
23 is spaced below and forwardly of the rear feed 

roll 82 and an idler sprocket 42 is spaced below 
the feed roll sprocket 86 to direct the chain 87 
over the drive sprocket 37. The idler sprocket 
42 has an eccentric shaft 43 carried by suitable 

bearings 44 on the rear case bracket, 36 and the 
eccentric shaft may be adjusted or turned so 
that the idler sprocket 42 takes up any slack 
that, may develop in the chain 8. It will be seen 
that upon the downward stroke of the Walking 
beam 92 that the chains 88 cause rotation of 
the sprocket 09 and this rotation is transmitted 
to the drive sprocket, 37 through the clutch 
neinbers 3 and the shaft 23 SO that the chain 
8 is moved a given distance to advance a pre 
determined length or portion of the paper strip 
S to the cutting and cup forming mechanism 2. 

Mieans is provided to turn back or return the 
clutched sprocket 99 during the upward strokes 
of the walking beam O2. This means is prefer 
ably a Spring means associated with the clutched 
Sprocket 29. In the preferred construction illus 
trated the spring return for the sprocket 9 
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10 
ing 46 of a flange or bracket 87 in the case . 
The block 45 is tubular to receive the project 
ing end portion of the shaft 23 and the block 
45 may be of sufficient length to partially tele 
scope over the nut 36. A cup or flange 50 may 
be provided on the adjacent end of the Sprocket 

8 to telescope over the end portion of the 
anchor block is with substantial clearance. A 
coiled torsional spring 48 surrounds the anchor 
block 83 and has an out-turneci end portion 
engaged in a slot 49 in the flange 53 and has 
its other end portion anchored in an opening 
f5 in the anchor block 45. When the sprocket 
9 is turned during the downward stroke of 

the walking beam 02 the spring 48 is subjected 
to torque or increased torque and energy is stored 
up in the spring. When the walking beam O2 
begins its upward stroke the spring 68 turns the 
Sprocket 09 back so that the chains (8 are re 
wound on the sprocket. The spring 48 operates 
to completely restore the sprocket, 29 during each 
upward stroke of the walking beam 2 to pre 
pare the Sprocket for the next active stroke. Dur 
ing the return movement of the sprocket 99, 
that is, during the upward stroke of the walk 
ing beam 32 the clutch members 3 ride out 
ward on the surface 2 or at least do not wedge 
between the surfaces 27 and the periphery of 
the flange 33 and the sprocket 39 is turned 
back without producing rotation of the shaft 23. 
Accordingly, the drive chain 8 of the paper feed 
means remains stationary during the return 
strokes or upward strokes of the walking beam. 

2. It is to be observed that the feed means 
2 described in detail above is entirely automatic 
and operates to advance the paper strip a given 
distance, that is to supply a given amount of 
paper to the mechanism 2, during each revolu 
tion of the crankshaft 9. 
The mechanism 3 receives the strip S as it 

is advanced by the feed means 2 and cuts a 
disc shaped cup blank from each strip portion 
thus advanced and then performs a number of 

45 

50 

operations on the blank to shape the same into 
a complete strong, self-sustaining container or cup 
having a beaded or rolled rim. The mechanism 
3 performs the several operations during the 
time period required for the advancement of each 
portion of the strip S, that is, during each con 
plete up and down cycle of the Walking bean. 
2 and the mechanism 3 may be operated rap 

idly to form a large number of completed cups 
per minute. The blank cutting and forming 
mechanism 3 comprises a number of forming 

55 dies and punches assembled and operated in 
concentric relation relative to a single axis So 

a, Single axis. 
60 

that all of the cup blank cutting and cup form 
ing operations occur while the cup remains on 

In the preferred structure illus 
trated the cup C moves but a short distance along 
a vertical axis without turning or rotating and 
is at the upper part or side of the case 0 at 
all times so that it cannot be soiled by the lubri 

65. 

70 

cant of the drive means, etc. 
The mechanism 3 includes a supporting plate 

i 52 mounted on the upper wall of the case it to 
extend across an opening 53 therein. A hori 
zontal passage or guide channel 54 passes below 
this plate 52. The channel 5 extends from 
the forward feed roll 8 and serves to guide Or 
direct the strip S to the mechanism i3 and to 
guide the scrap from the mechanism. The first 
operation performed by the mechanism 3 in 
the manufacture of a given cup C is the cutting 

includes an anchor block 45 secured in an open 75 of the cup blank and I will proceed with a de 
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Scription of the blank, cutting means, best illus 
trated in Fig. 4. 
The blank cutting means includes a fixed ring 
55 and a movable ring or sleeve. 56 cooperable 

One With the other to shear of the paper and 
thus form a disc shaped; blank. The stationary 
ring 55 is secured to the under side of the 
fixed plate 52 by screws 5 and projects down 
Wardly beyond a centering flange 58 on the 
under Side of the plate. The ring 55 has a flat 
lower end which is fiush with the upper wall of 
the channel 56. In this connection it may be 
observed that the walls 59 of the channel struc 
ture are thickened at the mechanism 3 and 
the ring 58 is received in a vertical opening 60 
which paSSes through this channel structure. The 
movable cutting ring or sleeve 56 is secured in 
the upper portion of a vertically movable cross 
head. 65. The cross head 6 has a flanged or 
thickenediower portion provided with a central. : 
Opening 62. An upstanding central hub or col 
lar f63 is bolted or otherwise fixed to the-thick 
ened lower portion of the cross head 6 and the 
blank cutting sleeve 56 is secured in the collar 
63 to project beyond its upper end. The cutting 2. 

sleeve 56 has a flat upper end and the sleeve is 
proportioned to accurately or closely fit within 
the stationary ring 55. The sleeve 53 is mov 
able between a position where its upper end is 
Spaced below the channel 54 and the poston 
Where its upper portion is received within the 
ring 55, Serving to cut the cup blank during this 
movement and operating to support the cup blank 
Within the ring 55 when in its uppermost posi 
tion. An annular member or ling 64 of rubber 
or other resilient material engages around the 
projecting upper portion of the movable blank 
cutting sleeve SS and is engaged between the 
upper end of the collar 63 and the lower side 
of the stationary channel structure. 59. The ring 
64 is substantially compressed during the up 

Ward movement of the blank cutting sleeve 56 
and Serves to clear the sleeve 56 and return the 
same to its lower position. 
The cross head 5 carrying the cutting sleeve. , 
56 is operated by the power shaft or crank 

shaft 9. The means for operating the cross 
head. SS includes ears or lugs 65 projecting 
from opposite ends of the cross head 6 and 
pairs of Operating rods 66. secured to the lugs: 
65 and projecting downwardly therefrom, see 

Fig. 14. Bull gears .67 are keyed or fixed to end 
portions of the shaft 9 which project beyond the 
bearings 2 and the inner sides of the bull gears 
67 carry, what I will term, outer cams 68. 
Each of the cams 68 has a lift or raised part 
289 on its active peripheral face, see Fig. 15. A 
roller is rotatably secured to the lower ends 
of each pair of rods 6S being carried by pins or 
shafts fixed in the cross bars 72 which con 
nect the lower ends of the adjacent rods 66. 
The rollers. cooperate With the cams 88. 
During each revolution of the crank, shaft. 9, the 
raised can parts 63 cooperate with the rollers 
9 to move the cross head Supwardly to actu-. 

ate the cutting sleeve 56. As illustrated in Fig. 
15, the raised can parts: 69 are relatively short 
and the cutter sleeve. 56 remains in its actuated 
or raised position only a relatively short time 
and then returns to its idle or lower position. 
when the rollers to leave the raised cam parts 
69. 
Immediately following the cutting of the blank 

the mechanism. 3 pleats or flutes the bank to 

) 

0. 
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mechanism. 3: includes a pair of cooperating flute 
forming members or dies, namely, a lower flute 
forming die, or punch. 73 and an upper flute 
forming die, 74, see: Fig. 4. The lower die or 
punch 3. is movable vertically within the above 
described cutting sleeve 56, while the upper die 
f78 is stationary, being mounted in the plate 
52. The lower die or punch 73 is a tubular 
member or ring having a central vertical open 
ing 75 and the punch is shaped and propor 
tioned to ride up and down. Within the sleeve 
56 to be guided thereby. The upper die 74 is 
likewise a tubular or ring-like part having a 
central opening 6 which registers with an open 
ing in the plate 52. The upper die f4 is 
fixed to the under side of the plate 52 and may 
be secured in a central recess in the plate by 
the screws 5 - which Serve to attach the cutting 
ring 55 to the plate, as described above. The 
die 4 nests within the upper portion of the 
cutting ring 55 and has a fange 78 provided 
with openings which pass or receive the ScreWS 
57, see Fig. 4. 
The under side of the die 74 is dished having 

a frusto-conical concave Surface pitched up 
wardly and inwardly from the cutting ring 55 
to the opening 76. A plurality of radial grooves 
79 is provided in the dished-under Surface of 
the die 4. The grooves 79 are equally cir 
cumferentially spaced and are identical in size 
and shape. The radial grooves 9 preferably 
have flat downwardly convergent walls and flat 
bottom or upper walls which are pitched up 
Wardly, and inwardly toward the common ver 
tical axis of the mechanism 3. The upper side 
of the lower flute forming die or punch i3 is 
formed to mate with or nest in the die fit to 
press or form the fiutes in the blank of the cup. 
The upper side of the punch 73 is frusto-conical 
sloping upwardly, and inwardly from its periphery 
to the central opening 75. A plurality of cir 
cumferentially spaced ribs 80 is provided on the 
upper side of the flute forming punch 3. The 
ribs, 83 are identical in size and shape and are 
equally spaced one from the other. The grooves 
39 and the ribs 8 are related so that the ribs 
80 are adapted to enter the grooves to form 
the flutes in the paperblank. It will be See, that 
When the lower die or punch 73 is pressed up 
wardly within the stationary die is the grooves 
79 and ribs 8 cooperate to form the flutes in 

the cup blank and the cooperation of the die and 
punch gives the blank its initial dished shape. 
It should be noted that the grooves 9 and ribS 
f83 diminish in depth as they extend in Wardly 
and that they terminate some distance from the 
common vertical axis of the mechanism 3 leav 
ing a plain or unfuted cential portion in the 
blank. 
The means for carrying and operating the flute 

forming punch 73 includes a cross head 8 
disposed below the cross head 6 of the inlank 
cutting means, see Fig. 4. The cross head 8 
is fianged or reenforced and has a ceintral ver 
tical opening which receives a tubular upstand 
ing column. 82. A nut. 83 may be threaded 
on the lower portion of the column 82 to clamp 
against the under side of the cross head 8 to 
secure the column to the head. The column 82 
extends upwardly and is received within the 
tubular cross head 6. A flange 83 on the up 
per end of the column. 82 is slidably received 
within the collar 63. Screws 85 removably 
secure the die. or punch 73 to the upper side of 

condition it for forming into the cup shape. The 5the flange 84. The flange 84. and the punch 
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- 13 are effectively guided for vertical movement 
by the collar 63 and the cutting sleeve 56. 
Cam means associated with the crank shaft 

9 is provided to operate the cross head 8 of 
the flute forming punch 73. Pairs of Spaced 
adjacent push rods or operating rods 86 are 
fixed to lugs or enlargements on the ends of the 
cross head 8, see Fig. 14. The rods 86 ex 
tend downwardly to adjacent the bull gears 67 
and the lower ends of the adjacent rods 86 are 
connected by heads or tie members 8, see Fig. 
5. An annular can 88 is fixed to the inner 

side of each bull gear 6 within the Outer cam 
68. Each cam 38 has an outwardly projecting 

continuous cam track or cam ridge 89 and the 
tie members 87 on the rods 86 carry means 
for cooperating with these can ridges. In prac 
tice, each tie in ember 87 carries an upper roller 
90 for coooerating with the outer surface of a 
cam ridge 89 and carries a lower roller 9 for 
cooperating with the inner surface of the cam 

' ridge 89. The rollers 90 and 9 are rotatably 
supported on shafts or pins 92 and 93, resbec 
tivelv, on the members 87. The cans 88 have 
identical shapes and settings and are formed to 

- cause rather sudden or rapid upWard and down 
Ward movements of the flute forming punch 73. 
The cooperation of the external surface of the 
cam ridges 89 with the rollers 9 produces the 
upward or active movement of the flute forming 
punch 73 and the engagement of the inner Sur 
faces of the ridges 89 with the inner rollers 9 
produces the return or downward stroke of the 
punch. It will be seen that during each revolu 
tion of the crank shaft 9 the flute forming 
punch 73 is positively onerated up and down 
so that the flutes are form rod in the Cup blank 
and the blank is given a dished configuration. 
When the flutes have been formed in the blank 

by the punch 73 and die 74, as just described, 
the mechanism 3 onerates to compress the flutes 
of the cup blank and to give the blank its final 
cup shane, the collapsing or compressing of the 
flutes permitting or providing for the forming of 
the cup C to the required shape and also giving 
the Wall of the cup Substantial rigidity. The 
mechanism 3 includes a pair of cooperating die 
elements for giving the cup blank its cup shape. 
The lower die element is in the nature of a punch 
9A and the upner die element is a socket-like 

die 95 facing downwardly to receive the punch 
93, see Fig. 4. In accordance with the invention 

the punch 94 and the die 95 are in coaxial tele 
scopic relation with the other cup forming ele 
ments of the mechanism 3. 
The cup forming die 94 is an elongate tubular 

member adapted to move up through the open 
ings 76 and With considerable clearance to 
enter or cooperate with the downwardly moving 
die 95 which is disposed above the plate 52. The 
punch 94 has a cylindrical lower portion and 
its upper portion is shaped to give the wall of 
the finished cup C the desired configuration. In 
the preferred construction the upper portion 
of the punch 94 is round in cross section and its 
external surface 86 gradually slopes upwardly 
and in Wardly. This external active surface 96 of 
the punch 38 is Smooth and regular to engage 
within the cup C without marring or distorting 
the paper of the cup. As best illustrated in Figs. 
16 and 17, an annular upwardly facing shoulder 
92 occurs on the exterior of the punch 94 where 
the sloping surface 96 mates or joins the cylin 
drical Surface on the lower portion of the punch , 
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94. This shoulder 97 is preferably flat and oc 
cupies a plane normal to the longitudinal axis 
of the punch 94. The upper end of the punch 
94 is flat and normal to its longitudinal axis ex 
cept for a raised annular ridge 98 occurring at 
its periphery. 
The cup forming punch 94 is carried by a ver 

tically movable rod or column 200 through the 
medium of a spring loaded slack connection. The 
Column 20 has its lower portion received in a 
Central opening 2) in a cross head 292 which is 
located below the cross head 8. A flange 203 
on the column 200 engages against the upper side 
of the cross head 202 and a nut 204 is threaded 
On the column 200 to engage against the under 
Side of the cross head 202 and thus secure the 
column to the Cross head. The column 200 passes 
upwardly through the column 82 with ample 
clearance and is provided with a central longi 
tudinal opening 295 which extends through it 
from its upper end to its lower end. The upper 
end portion of the column 29 is reduced in ex 
ternal diameter. A stem 286 is slidable in the 
upper portion of the column opening 295 and 
the stem is provided with a central longitudinal 
opening 207. The cup forming punch 94 is re 
movably attached to the upper end of the slid 
able stem 206 to move therewith. A screw 208 
is entered in the upper end of the punch 94 and 
its head has shouldered engagement within the 
punch. The screw 208 extends beyond the lower 
end of the punch 96 and is threaded in the open 
ing 20 of the stem. 206. The screw 28 has 
shouldered cooperation with the upper portion 
of the stem 206 at 209. Means is provided for 
limiting the movement of the stem 25 and punch 
194 relative to the column 2). This means may 
include a pin 20 carried in a transverse open 
ing in the stem 286. The pin projects from op 
posite sides of the stem 2 S and extends into di 
ametrically opposite longitudinal slots 2 in the 
wall of the column 200. 
The punch 94 is spring held or spring loaded, 

being urged upwardly so that it is spaced some 
distance above the upper end of the column 200 
When in its idle or unactuated condition. The 
means for yieldingly urging the punch 94 up 

5 

Wardly comprises a coiled spring 22 arranged 
Within the opening 295 of the column 20. The 
spring 25 is held under compression between 
the lower end of the punch carrying stem 206 and 
the upper end of a plug 23 threaded in the lower 
end of the column 200. The spring 22 is nor 
mally under compression to hold the punch 94 
where its lower end is spaced above the upper end 
of the column 28 but the spring is yieldable and 
is subject to further compression when the punch 
A 94 is engaged in the die 95, as will be later de 
Scribed. 
The cup forming punch 9 is operated by the 

shaft f 9 through the medium of crank pins and 
Connecting rods. 

(55 
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A crank pin 24 projects from 
the outer side of each pull gear 67, see Fig. 14. 
The pins 24 are turnably engaged in openings 
25 in the lower ends of connecting rods 26. 
The ends of the cross head 22 are provided with 
outwardly projecting studs or pins 27. These 
pins 2 are turnably received in openings 28 in 
the upper ends of the connecting rods 26. It 
Will be seen how the crank means just described 
produces upward and downward movement of the 
cup forming punch 98 during each revolution of 
the crank shaft. In practice, the parts may be 
related so that the punch 94 is moving upward 
ly during the upward actuation of the flute form 
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ing punch 73 and the upper end of the punch 
94 may be in a plane at the upper end of the 
grooved active face of the die 4 when the flute 
forming operation is completed. Immediately 
thereafter the flute forming purch 8 moves 
downwardly to free the cup blank and the punch 
i-94 continues upwardly to push the cup blank 
upwardiy from the die 4. In this connection 
it is to be observed that the inner collers or faces 
of the flute forming die 74 may be rounded or 
bevelled off so that the cup blank is not injured 
or distorted when the punch 94 draws it up 
Wardly out of the die A 
The cup forming die -95 is removably carried 

i by a cross head 29 disposed above the case 
and spaced above the plate 52. A carrier 22) is 
bolted or otherwise Secured to the under side of 
the cross head 29 and projects downwardly to 
ward the plate 52. The carrier 22 has a socket 
22 in its lower side whose longitudinal axis is c 
concentric with the common axis of the Several 
elements of the mechainism 3. An opening 222 
of reduced diameter continues upwardly through 
the carrier 223 from the socket 222. The cup 
forming die 95 is centrally and vertically dis 
posed within the socket 22f. The die 95 is a 
tubular member received in the Socket 22 with 
ample clearance and the upper end of the die 
95 has an inturned head or flange 223 present 

sing an end of increased area, which bears on 
• the end wall of the Socket. The exterior of the 
die 35 is cylindrical and of uniform diameter 
throughout. 

. The interior of the die 35 has an active cup 
shaping surface 224 corresponding in configura 
tion to the surface 93. The Surface 224 slopes 
down Wardly and outwardly to the lower end 225 
of the die 95. The lower end 225 of the die 
95 is flat and lies in a horizontal plane. The 
end surface 225 is adapted to directly opposite 
the shoulder 9 of the punch 94 to form a 
step or shoulder 226 on the cup C, see Figs. 16 
and 17. The cup shaping Surface 224 of the die 
95 has substantially the same inclination as 

the cup shaping surface 98 of the punch. 94 
and When the die and punch are cooperating the 
Wall of the cup C is given its final flaring con 
figuration by these cooperating surfaces. Fur 
ther, it will be observed that the cooperating ac 
tive surfaces of the punch 94 and die 95 con 
press the fluted wall of the cup blank and the 
flutes are converted into pleats or folds of double 
thickness, thus materially increasing the strength 
and stability of the cup. The die A 95 may be 
Secured in the carrier 22 by a bushing 22 which 
extends through the opening 222 of the carrier 
223. The bushing 22 extends downwardly into 

... the die 95 and has a flange 229 on its lower 
end which bears upwardly against the flange 223 
of the die 85 to clamp the die upwardly against 
the upper wall of the socket 22. The bushing 
22; grojects upwardly beyond the upper end of 
the carrier 22 and an elongated cap 229 is 
threaded on the projecting portion of the bushing 
and clamps against the upper end of the cal 
tier 22 to secure the bushing in the carrier. 
The cup forming die 95 moves downwardly 

as the cup forming punch 94 moves upwardly, 
in other words, the two cup forming elements 
move toward One another to form the cup C. The 
means for actuating the cup forming die 95 in 
cludes connecting rods 230 engaged on and oper 

cated by intermediate cranks 23 of the crankshaft 
... .9, see Fig. 4. The connecting rods 230 extend 
... upwardly and outwardly from their cranks 23 75 tile punch 36. 
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and are pivotally connected with a travelling hori 
zontally disposed bar 232. The bar 232 is pro 
vided at its under side with pairs of downwardly 
projecting ears 233. Horizontal pins 234 are 
carried in openings in the ears 233 and are 
turnably received in openings in the upper 
ends of the connecting rods 239 to connect the 
rods with the traveling bar 232 by screws 236 and 
extend upwardly to the cross head 29. As illus 
trated in Fig. 14 of the drawings the rods 235 
may slidably pass through openings 237 provided 
in thickened end portions of the cross head 292. 
This a SSists in guiding and steadying the rods 
235. The rods 235 are further guided by bush 
ings 238 secured in openings 239 in the upper 
wall of the case 3. The upper ends of the Spaced 
vertical rods 235 carry the cross head 29. It 
will be seen that the cross head 29 carrying the 
die 95 moves up and down through a complete 
cycle during each revolution of the crank shaft 
;9. The cranks or eccentric elements of the drive 
are so related that the upper cup forming die 
$93 moves downwardly as the cup forming punch 
9. Goves upwardly. These movements continue 

until the punch. 94 “bottoms’ in the die 95 to 
bring about the full compression of the flutes and 
to give the blank its permanent cup shape. 
The mechanism 3 further embodies novel 

means for forming a bead B on the rim of the 
cup C. This means is associated with the cup 
forming elements just described and is driven by 
the Same operating or driving means to form and 
complete the bead immediately following the 
shaping of the cup C. The bead forming means 
includes a sleeve 24 engaged around the die 
395. The sleeve 2i) is slidable or movable in 
the annulus existing between the exterior of the 
die 35 and the Wali Of the Socket 22. The 
length of the sleeve 240 is such that the lower 
end of the sleeve is slightly below the lower end 
of the die 95 when the sleeve has its upper end 
bearing against the upper Wall of the socket 22. 
The sleeve 24 is movable vertically but friction 
means is provided to resist such movement. A 
recess 24 is formed in the side wall of the socket 
22 at the lower end of the carrier 220. The 
Outer Wall of the recess 24 converges or slopes 
upWardly and inwardly. Suitable friction mate 
rial 242, Such as fiber or the like, is tightly packed 
in the recess 28 to offer substantial resistance 
to movement of the sleeve 240. An annular foi 
lower 243 is engaged against the lower end of the 
friction material 242. A gland or nut 244 is 
threaded on the lower end of the carrier 220 to 
force the follower 243 upwardly against the fric 
tion material 242. When the nut 244 is threaded 
Upwardly the friction material 222 is tightly com 
pressed against the sleeve 24. The friction ma 
terial 242 serves to hold the sleeve 24 against 
vertical movement until the sleeve is subjected to 
a positive moving force. The importance and 
function of this friction holding means will be de 

70 

Scribed below. 
At the time when the die S5 and the punch 

394 are noving together to shape the cup C the 
sleeve 238 is in a position where it projects a 
Substaitial distance below the lower end of the 
die S. The fiction material 22 holds the 
sleeve in this position and the sleeve moves down 
wardly with the carrier 228 without movement 
relative to the die 95. As best illustrated in 
Fig. iS of the drawings, the internal diameter 
of the sleeve 253 is slightly greater than the ex 
ternal dia.ineter of the cylindrical surface 245 of 

he clearance between the in 
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ternal and external surfaces, respectively, of the 
sleeve 240 and punch 94 is just sufficient to 
receive the paper thickness of the cup blank. 
Preparatory to forming the bead B on the cup 
C it is necessary to iron out or remove the flutes 
from the edge portion 256 of the cup blank. 
This ironing out operation is performed by the 
internal surface of the sleeve 263 and the cylin 
drical external surface 245 of the punch 94. 
When the puncil and die move together to shape 
the cup C there is relative movement between 
the punch 34 and the sleeve 240, the punch in 
effect inoving through the projecting lower por 
tion of the sleeve. The friction material holds 
the sleeve 24 against movement during this op 
eration. The blank which is being shaped into 
Cup form is positively pushed up by the punch 
iSA and as it moves upwardly its lower or edge 
portion 248 is drawn into the sleeve 24 and is 
thus forced to coinform to the slight clearance 
Space occurring between the internal surface of 
the sleeve 24t and the external cylindrical Sur 
face 245 of the punch 94. Thus, the edge por 
tion 246 of the cup blank is smoothed out and 
is made cylindrical and is confined between the 
Surface of the sleeve 24 and punch 94. A sub 
Stantial edge portion 246 of the cup blank is 
drawn into the sleeve 24) and is Smoothed or 
ironed out. When the punch 9, “bottoms' in 
the die 95 the cup shoulder 226 is formed by 
the coaction of the shoulders or surfaces 97 
and 225 and the ironed out edge portion 246 
of the cup blank extends downwardly from the 
shoulder 226 to adjacent the lower end of the 
sleeve 28). This is illustrated in Fig. 16. 
The bead B is formed or rolled on the rim of 

the cup immediately following the cup forming 
and ironing out operations just described. The 
bead forming ineans includes a collar or sleeve 
2. Surrounding cylindrical base portion of the 
punch. 94 and Secured to the upper end of the 
column 200. In practice, the sleeve 247 may 
have its lower end engaged on and secured to a 
tubular extensior. 248 screw threaded on the 
reduced upper end portion of the column 200. 
The sleeve 24 is fixedly secured to the column 
28) and slidably receives the punch 94 which 
is spring loaded and slackly connected with the 
column 28, as above described. The upper end 
of the sleeve 24 is designed to curl up or roll 
up the ironed out portion 245 of the cup blank, 
the opposing ends of the sleeves 240 and 247 
being formed to confine and press the bead B 
thus formed. The upper end of the sleeve 247 
is provided with an annular downwardly and 
outwardly pitched face 233 which joins the in 
ternal surface of the sleeve 247 and which ex 
terds downwardly to a concaved upwardly fac 
ing annular shoulder 255. The wall of the 
shoulder 250 is smooth and curved. A steep 
downwardly and outwardly pitched annular face 
25 extends downwardly from the shoulder 250 
to an abrupt or axial shoulder 252 occurring at 
the exterior of the sleeve 24. The lower end 
of the upper sleeve 26 has an annular surface 
253 that is pitched downwardly and OutWardly 
from the internal surface of the sleeve 240 to a 
downwardly facing annular shoulder 254. The 
shoulder 254 opposes the shoulder 250 and has 
a curved concaved wall. A steep downwardly 
and outwardly pitched surface 255 continues 
down Wardly fron the shoulder 254 to the lower 
end of the sleeve 343. The surfaces 25 and 255 
are complementary, that is, they are adapted 
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8 
of the sleeve 240 is engageable with the shoulder . 
252 when the surfaces 25 and 255 are in co 
operation. The cooperation of the surfaces just 
mentioned serves to hold the inner pitched Sur 
faces 249 and 253 spaced apart a short distance, 
thus leaving a pitched annular entrance to the 
Space formed by the concaved opposing shoul 
ders 25 and 254. The space left or provided by 
the concaved shoulders 258 and 25A is generally 
round in cross section but may be slightly ovalate 
as illustrated in Fig. 16. 
When the punch 98 moves upwardly into the 

downwardly moving die f95 to form the cup C 
and to iron out the edge portion 246 the punch 
is projecting a Substantial distance upwardly be 
yond the sleeve 24, being supported in this pro 
jecting position by the Spring 22. When the 
punch 94 "bottoms' in the die 95 and can no 
longer move upwardly the column 200 continues 
its upward movement. The sleeve 24 continues 
on upwardly with the column 208. In other 
words, the spring loaded punch 94 is stopped 
through its engagement in the die 295 and the 
sleeve 23 continues upwardly around the punch. 
This forward movement of the sleeve 247 with 
respect to the punch 96 rolls or forms the bead 
B. The friction held sleeve 24 surrounding the 
die 95 is set or positioned by the means to be 
later described so that its lower end is engaged 
by the upper end of the sleeve 24 at the time of 
or prior to the "bottoming' of the punch 94 in 
the die 95. Accordingly, the friction held sleeve 
249 is obliged to move upwardly with the sleeve 
24 when the latter is moved upwardly around 
the punch 94. The cooperating surfaces 25 
and 255 and the shoulder 252 engaged With the 
lower end of the sleeve 24 impart positive up 
Ward movement to the sleeve 24 so that the 
sleeve is moved against the action of the fric 
tion material 242. The parts are in the posi 
tions illustrated in Fig. 16 of the drawings when 
the sleeves 240 and 24 begin their simultaneous 
upward movement to form the bead B. 
When the sleeves 240 and 24 move upwardly 

the pitched annular surface 249 on the upper end 
of the sleeve 247 catches or engages the lower 
edge of the cup blank portion 286 and directs 
the edge of the paper downwardly and outward 
ly to the cavity or space existing between and 
defined by the shoulders 256 and 254. As the 
upward movement of the sleeves continues the 
paper is directed down Wardly into the Space de 
fined by the shoulders 250 and 254 and the con 
figuration of this space is such that the paper 
is made to curl or roll upon itself. The paper 
thus received in the space between the shoulders 
250 and 254 cannot escape because the surfaces 
25 and 255 are in tight engagement and the 
paper is obliged to roll up between the shoulders 
250 and 254. The ironed out edge portion 236 of 
the cup blank is positively confined by the ex 
ternal surface 245 of the punch 94 and the in 
ternal Surface 246 of the sleeve 24 and cannot 
buckle, bend or Wrinkle and is positively forced 
into the space between the concaved shoulders 
250 and 254. By the time the column 20 reaches 
the upper end of its strike the surface 249 of the 
sleeve 247 is at or adjacent the cup shoulder 236 
and the bead B is completed. Fig. 17 of the 
drawings illustrates the positions of the parts at 
the completion of the bead forming operation. 
The mechanism 3 further includes means for 

freeing or clearing the completed Cup C from the 
die 95 So that it may be transferred or shifted 

to engage one with the other and the lower end 5 away by the means 4. The cup clearing means 
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includes a knock-out block or stripper 256 dis 
posed within the upper portion of the die 95, 
see Fig. 4. The stripper 256 is a cylindrical block 
whose lower side is flat and horizontal except 
for an annular recess 257 at its periphery. The 
recess 257 is adapted to receive the above de 
scribed ridge 98. The upper end of the stripper 
256 normally bears on the flange 228 and When 
the cup C is formed the end of the cup is pressed 
upwardly against the bottom of the stripper SO 
that the ridge 98 and the recess 257 form a 
raised bead or ridge on the bottom of the Cup 
C. A stem 258 is provided on the top of the Strip 
per. 256 and passes upwardly through the bush 
ing 22 and continues upwardly through the cap 
229 to project outwardly through an Opening in 
the upper end of the cap, see Figs. 4 and 5. The 
portion of the stem 258. Within the lower pol 
tion of the cap 229 has an upwardly facing afi 
nular shoulder 259. 
under compression between the shoulder 259 and 
the upper wall of the cap. The Spring 2S serves 
to urge the stripper 256 downwardly and the 
spring is yieldable to allow upward movement 
of the stripper when the punch. 94 and die is 5. 
are moved into cooperation to form the Cup C. 
When the cup C has been completed and the 

bead B has been roled, the die 95 and the 
punch 94 separate, that is, the die moves up 
wardly and the punch moves downwardly. Dur 
ing this phase of the action the Spring 28 ex 
pands and the stripper 256 moves downwardly 
together with the cup C and the punch i94. The 
spring urged stripper 25S effectively strips the 
cup C from the die 95 and assures the down 
Ward movement of the cup with the punch F94. 
The stripper 56 holds the cup C on the punch 
94 until the cup C is engaged for removal by 

the means 4 to be later described, and in ine 
diately thereafter both of the Springs 2:2 and 
260 are relieved of their compression and the 
cup C is clear or free of both the sleeve 248 and 
the die 95. 
Means is provided for venting the die 95 to 

permit the free entrance and discharge of air 
so that trapped air or reduced pressure coindi 
tions cannot interfere with the operation of the 
cup forming means. A longitudinal venting port 
26 extends longitudinally through the Stripper 
228 and its stem 258 from the lower end of the 
stripper to a point within the cap 223 where it 
communicates with the interior of the cap. 
Lateral ports 262 are provided in the stripper 256 
and lead from the vent port 26 to a reduced ex 
ternal portion of the Strippel. 
place the interior of the die i95 above the stripper 
256 in communication with the port 26: 
Means is provided for restoring the friction 

held sleeve 24 during the upward novernent or 
return of the cross head 219. Spaced posts 253 
project from the upper side of the case 8 and 
a head 264 is secured to the upper ends of the 
posts. The head 264 has a central vertical open 
ing 265 and a bushing-like abutment 266 is Se 
cured in the opening. The bushing. 286 is adapted 
to receive the stem 258 and the cap 229 with 
ample clearance. The abutment .266 presents a 
flat horizontal lower surface of Substantial area. 
The means for restoring the sleeve 246 further 
includes a series of spaced vertical openings 26 
in the carrier 220. The openingS 28 extend from 
the upper end of the carrier to the Socket, 22 f. 
Fins 268 are slidably or shiftably received in the 
openings 26. The lower ends of the pins 268 
are adapted to cooperate with the upper end of 

A spring 26 is arranged 
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2. 
the sleeve 240. When the sleeve 240 is in its fully 
raised position illustrated in FigS. 4 and 5 of 
the drawings the pins 288 project a Substantial 
distance upwardly beyond the carrier 228. Dur 
ing the final portion of the upward fixoVenent of 
the cross head 249 the upper ends of the pins 
268 come into engagement with the lower Side 
of the abutment 266. This engagement stops 
further upward movement of the pins 288 and 
the several pins engaged with the sleeve 248 
stop the upward movement of the sleeve. Thus 
the sleeve 240 is held stationary while the CIOSS 
head 29 and the die 95 continue upWardly. By 
the time the cross head 29 reaches the upper 
end of its upward stroke the sleeve 246 and the 
die 95 are restored to their original relative posi 
tions for the next series of operations. 

he cup transferring means & operates to 
withdraw the completed cups C from the mecha 
nism i3 and to arrange them in a group or Stack 
for ready counting, packaging, etc. The cup 
transferring means or ejecting means 4 is driven 
or operated by the drive means in Synchronism 
with the feed means 2 and the mechanism 3. 
In the preferred construction the cup transferring 
means 4 includes, what I will term, a carriage 
276, see Figs. 10 and 11. The carriage 2 () is a 
fiat horizontal part which is Substantially U 
shaped in plan elevation. The opposite Sides Ol' 
edges of the carriage 2 are provided With 
fianged runners 27. The carriage 2 is shift 
abie along a top surface 272 of the case 0 and its 
runners 2 are guided by guides 2F3 So that it is 
movable toward and away from the vertical 
plane of operation of the mechanism 3. 

Each side or arm of the carriage 2 has an up 
standing stud 23 and a cup engaging and trans 
ferring finger 25 is pivotally supported on each 
stud 2.4. The cup transferring fingers 25 are 
alike or complementary and project toward the 
mechanism i3. The opposing inner edges of the 
fingers 275 are formed to have holding engage 
ment with the cups C. The outer end portions 
of the fingers 275 have opposing Semi-circular 

5 parts 276, whose curved inner faces have grooves 
22. The parts 276 are adapted to engage about 
the inverted cup C held on the punch 98 by the 
stripper 256 and their grooves 2 are adapted to 
receive the cup bead B. The full lines in Figs. 
10 and 11 illustrate the manner in which the 
parts 276 are adapted to engage about the Cup C 
to grip the same for transference. Ears or lugs 
278 project from the outer extremities of the 
parts 276 and the two lugs 28 are engageable 
with a stationary stop pin 279 to limit the in Ward 
swinging of the fingers 275 so that the parts 26 
cannot crush or injure the cup C. As best illus 
trated in Fig. 10 of the drawings, the upper side 
or top of the case is has an elongate horizontal 
depression or recess 28 so that the cups carried 
by the fingers 275 may be transferred without 
engaging on the case. 
The cup engaging fingers 25 are freely pivot 

able on the studs. 274 and laterally or outwardly 
projecting levers 285 are fixed to the studs to 
turn the same. Yielding connections are pro 
vided between the studs 24 and the fingers 25 
so that, movement of the leverS ploduceS move 
ment of the fingers. In the case illustrated these 
connections include leaf springs 283 engaged in 
openings in the studs 24 and projecting from 
the studs to cooperate with pins 28 on the fin 
gers 275. Upon movement of the levers 285 in 
one direction the springs 286 press against the 
pins 287 to swing the fingers 275 toward one an 
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other to grip the cups. The fingers 275 actuated 
through these yielding or spring loaded connec 
tions cannot injure the cups. It is preferred to 
provide for the positive return or outward move 
ment of the fingers 275. Arms 288 project from 
the studs 274 and have down turned lips 289 
adapted to cooperate With the inner edges of the 
fingers 25. When the evers 285 are turned to 
Swing the fingers 275 outwardly the lips 289 co 
Operate With the fingers to SWing the same. Ar 
cuate slots 29 are provided in the arms 288 and 
receive the pins 287. 
A single drive mechanism operated by the 

means serves to Swing the fingers 275 in to and 
out of their cup engaging positions and serves to 
shift the carriage 270 between the cup receiving 
position, shown in Fig. 10, and the cup discharg 
ing position, shown in Fig. 11. The means for 
operating the carriage 270 and fingers 275 in 
cludes down turned brackets or flanges 29 on . 
each Side of the carriage 270, See FigS. 12 and 13. 
These flanges 2.9 may depend from the runners 
27. A double ended lever 292 is pivotally Sup 
ported on each flange 29 by pins or bolts 293. 
The upper arms of the levers 292 extend up 
wardly through notches 294 in the runners 27 of 
the carriage 2.0 and the upper ends of the levers 
have notches 295. Balls or knobs 296 on the out 
er ends of the above described levers 285 are en 
gaged in the notches 295 of the levers 292. It 
will be seen that pivoting of the levers 292 rela 
tive to the carriage 270 results in operation or 
Swinging of the fingers 25. 
The levers 292 serve to transmit motion to the 

carriage 270. The notches 294 in the carriage 
2) receive the upper arms of the levers 292 with 
substantial clearance, that is, the arms of the 
levers 292 are adapted to have substantial motion 
in the notches for the actuation of the fingers 
25. The end Walls of the notches 294 form 
stops which limit pivotal movement of the levers 
292 relative to the carriage 270. When the levers 
292 are in cooperation with corresponding end 
Walls of the notches 294 the force which brought 
the levers against the ends of the notches, if 
continued, results in movement of the carriage 
27. The levers 292 being held against further 
pivoting with respect to the carriage Serve as 
rigid projections for the transmission of Such 
motion. Thus, it may be said that the free move 
ment or slack movement of the levers 292 in the 
notches 294 provides for slack motion connec 
tions in which the initial or slack movement of 
the levers 292 operates the fingers 275. Upon op 
eration or pivoting of the levers 292 the fingers 
275 are first swung or operated and then the car 
riage 2 is bodily moved. 
In addition to the cup transferring elements de 

scribed above the cup handling or transferring 
means includes a cup stacking mechanism. 
The cup stacking mechanism includes a receiver 
means arranged above the top of the case 0, See 
Fig. 5. PostS 29 project upwardly from the top 
of the case 0 and a carrier or head 298 is car 
ried on the upper ends of the posts. A central 
vertical opening 299 in the head 298 has an up 
Wardly facing annular shoulder 300. A tubular 
cup guiding member or receiver member 30 is 
arranged in the lower portion of the opening 299 
and has a flange 302 which bears on the shoulder 
300. A nut 303 is screw threaded in the upper por 
tion of the opening 299 to clamp the flange 302 
against the shoulder 300 to secure the member 30 
to the head 298. The lower portion of the re 
ceiver member 30 is internally thickened and 
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has an upwardly and inwardly sloping internal 
face 304 extending upwardly from its lower end. 
The inclined face 304 terminates in a cylindrica 
surface 305 which in turn terminates in an up 
Wardly facing concaved shoulder 306. The re 
ceiver member 30 is vertically split or provided 
With a multiplicity of longitudinally extending 
SlotS 30 which lead upwardly from its lower end. 
The SlotS 307 render the member 30 extensible 
and contractible. A coiled annular contraction 
Spring 308 is engaged in an external groove 309 
in the receiver member 30 to yieldingly con 
tract the member to the condition or size for the 
reception of the cups. 
A cup retaining tube 30 is secured in the mem 

ber 3 and the nut 303 and projects upwardly a 
Substantial distance to carry or receive a stack 
of cups. The tube 30 has a plurality of spaced 
Vertical slots 3 of substantial length extending 
doWinWardly from its upper end. The slots 3 
render the tube 30 expansible and contractible. 
The exterior of the upper portion of the tube 
3) has a multiplicity of spaced annular grooves 
3:2 and an annular contraction spring 33 is en 
gageable in the grooves 32. The spring 33 may 
be adjusted Vertically from one groove 32 to an 
other to vary the internal diameter of the tube 
3 and thus vary the degree of tightness with 
which the tube receives the cups C. This ad. 
justment of the tube 30 determines how closely 
the cups are stacked when they are forced one 
Within the other in the receiver tube. 
The cup receiving means just described is in 

Vertical alignment With the end of travel of the 
Secondary cup engaging parts 28 of the cup 
transferring fingers 275, that is, the cup re 
ceiver means is in Vertical alignment With the 
Outermost station of the cup transfer means. 
Stacking means is provided for elevating the 
cups C from the outermost station of the cup 
transferring mechanism into the receiver tube 
3.0. This stacking means includes a vertically 
movable stacking rod 34. The stacking rod 34 
has its lower portion within the case 0 and is 
guided within the case by a bearing or guide 35 
On the adjacent Wall of the case. The stacking 
rod 34 is further guided by a bushing 36 se 
cured in a bracket 3 mounted on the under side 
of the case top. The upper end of the stacker rod 
34 is provided with a cap or head 38 for en 
gaging in the cups C. The head 38 is shaped 
and proportioned to conform to the interiors of 
the cups C and is replaceably secured to the up 
per end of the rod 34 by a screw 39. A longi 
tudinal air went 320 extends through the screw 
39 from its upper end and communicates with a 
lateral vent port 32 in the stacker rod 34. The 
vent 320 and port 32 prevent superatmospheric 
preSSLIre Conditions and reduced pressure condi 
tions from being developed from within the cups 
C to interfere with their stacking. The stacking 
rod 34 is operated by or from the above described . 
Walking bean O2, see Fig. 3. Links 322 are 
pivotally Secured to the outer end of the Walk 
ing beam O2 by Studs 323 and extend upwardly 
from the beam. The upper ends of the con 
necting rods or links 322 are pivotally engaged 
On Studs 324 projecting from a collar 325 fixed on 
the stacker rod 34. It will be seen that during 
each revolution of the crank shaft f9 the walking 
beam 02 is reciprocated and the stacker rod 34 
moves up and down. During upward movement 
of the stacker rod 34 its head 38 passes through 
an opening 326 in the upper wall structure of the 
case 0 and engages in the cup C at the outer 
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most station of the cup. transferring means to 
elevate the cup into the receiver member 30 and 
the tube 30. . . . 
The means for driving or operating the cup 

transferring means includes a pair of cam levers 
32 disposed in vertical planes and operatively 
connected with the levers 292 mounted on the op 
posite sides or runners 27 of the carriage. 20, as 
above described. The lower ends of the can 
levers. 327 are pivotally supported by pins or 
Studs. 328 projecting inwardly from the opposite 
side Walls of the case 0, see Fig. 13. The cam 
levers 327 lie in vertical planes in or adjacent the 
planes Occupied by their respective levers 292 of 
the carriage 270. The upper ends of the cam 
levers 327 are operatively connected with the 
lower arms of the levers 292. In the construction 
illustrated links 329 are pivotally connected with 
the upper ends of the cam levers 327 and are 
pivotally connected with the lower ends' of the 
adjacent carriage levers. 292 to operatively con 
nect the respective levers. 
The cam levers-327 are moved or operated by 

the Stacking rod 34 and their movement is con 
trolled to Some extent by the cross head 292 of 
the cup forming punch 94. The cam levers 32 
have longitudinal or generally vertical cam slots 
330 and the stacking rod 34 carries rollers 33 
which operate in the slots 33. The rollers 33 
are rotatably supported on pins 332 projecting 
from opposite sides of the collar 325 or an exten 
sion thereof. Each cam slot 330 has a lower 
portion which slopes downwardly and to the right 
as viewed in Fig. 13 and an upper portion which 
slopes upwardly and to the right as seen in Fig. : 
13. The rollers 33 ride along the walls of the 
angular cam slots 330 to impart the required mo 
tion to the cam levers 32. When the rollers 33 
move upwardly with the stacking rod 34 they 
ride along the right hand walls of the cam slots 
330 to cam or Swing the levers 327 to the right 
as seen in Fig. 13. The rear or right hand edge 
of each cam lever 327 is engaged by a roller 333. 
The rollers 333 are rotatably carried by horizontal 
pins 334 on projecting parts of the cross head 202. 
The rear edges of the cam levers are straight at 
their upper portions, except for depressions or 
notches 335 in spaced adjacent relation to the 
upper ends of the level's and downwardly facing 
shoulders 336 occurring adjacent the lower ends 
of the cam slots 330. 

Means are provided to cause Sudden or rapid 
movement of the cam levers 327 to the left, as 
viewed in Fig. 13, to produce a rapid closing 
movement of the fingers. 275 about the cup C 
on the punch 94. During downward movement 
of the rollers 333 from the upper ends of their 
stroke the rollers are adapted to Snap out of the 
notches 335 to cause this. Sudden movement of 
the can levers. 327 to the left. A detent means 
or cam means is provided on each lever 32 to 
cause movement of the levers to the right, as 
viewed in Fig. 13, to insure engagement of the 
rollers. 333 in the notches. 335. during upward 
movement of the rollers 33f. A cani or dog. 337 
is pivoted on a side of each cam lever 327. The 
dogs 337 have noses which project into the paths 
of movement of the rollers 33. The dogs 33 
are counterbalanced, or shaped to normally. as 
sume positions where their noses project into the 
paths of the rolliers. 33f. Arcuate. slots 333 are 
formed in the cam levers 327 and the dogs 33 
have pins or lugs 339 which are received in the 
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ends of the arcuate slots 338 limit pivoting of the 
dogS. 
At the cup engaging phase of operation of the 

means 4 the rollers, 333 carried by the croSS head 
282 start down ahead of the rollers 33. The 
rollers 333 Snap out. of the notches 335 to there 
after ride down on the straight rear edges of the 
cam levers' 32. The Sudden disengagement of 
the rollers 333 from the notches 335 and the Sub 
Sequent engagement of the rollers 333 with the 
rear edges of the levers 32 result in a sudden 
movement of the levers 327 to the left, as viewed 
in Fig. 13. This sudden movement of the levers 
327 to the left causes sudden pivoting of the 
carriage levers. 292; to take up the play or slack 
in the notches 23 and the sudden novernet Of 
the levers 292 closes the fingers. 275 about the 
cup C which is engaged on the punch 94. Dur 
ing this action the rollers. 33. are moving down 
wardly in the upper angular portions of the slots 
330. Without playing any active part and the 
rollers.33 merely ride by the dogs 33 and come 
into cooperation with the sloping left hand walls 
of the lower angular parts of the slots 330 to 
swing the levers 327 to the left and thus produce 
movement of the carriage 26, as will be de 
scribed below. 
The operation of the means f4 and its driving 

or operating mechanism: will now be described. 
Assuming that the carriage 27) is at the retracted 
position or at the left hand end of its stroke, as 
Seen in Fig. 11, the fingers 25 are closed, as 
shown in full lines in Fig. 11. This will be con 
sidered as the starting, position of the cycle of 
movement of the carriage. 20. At this time the 
rollers 33 are at the OWer ends of the slots 330 
and the roilers 333 are at or near the lower ends 
of their stroke. The rollers 33, actuated by the 
Stacking rod 34 begin their upward movement 
through the slots 335. As the rollers 33 move 
up in the slots 330 they cooperate with the sloping 
walls of the slots to produce movement of the 
levers 327 to the right, as seen in Fig. 13. The 
first movement of the levers. 32 to the right re 
sults in pivoting of the levers. 292 so that the 
levers move in their notches 284. This pivots 
the levers 285 to open the finger's 275. Thus, the 
fingers 275 are opened before the carriage 270 
begins, its movement toward the mechanism 3. 
When the fingers. 275 open the stacker head .38 
comes into the cup C that was held by the finger 
parts 28 and pushes this cup upwardly into the 
receiver tube 3 f6. Thus, it will be observed that 
the cup stacking means operates in Synchronism 
With the cup transferring means to elevate the 
cup from the second transfer station into the 
receiver 4. The cup at the first transfer station 
is held or retained by the plates 283 when the 
fingers 275 are opened as just described. 

The fingers 25 are opened by the initial move 
ment of the rollers 33 upwardly in the slots 330 
and when the slack has been taken up at the 
notches 294 and the evers 292 are in engagement 
With the end walls of the notches further upward 
movement of the rollers 33 fresults in movement 
of the carriage 270 to the right. The rollers 33 
cooperating with the inclined right hand walls 
of the slots .338 pivot, the can lever's 327 to the 
right. This moves the lower arms of the carriage 
levers 292 to the right and tends to pivot the 
levers' with respect to the carriage 270. How 
ever, the upper arms of the levers 292 are stopped 
against the end Walls of the notches 294 and the 
level's 292 cannot pivot with respect to the car 

slots. The engagement of the lugs 339 with the 75 riage 270. As a result the right hand movement 
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transmitted to the lower arms of the levers 292 
results in bodily movement of the levers 292 to 
the right and the carriage 270 is carried with the 
levers. Accordingly, the carriage 270 is moved 
to the right with its fingers 275 open and the 
rollers 33 continue to move upwardly through 
the slots 33t into the upper portions of the slots 
to bring the carriage 270 to a position where its 
Open fingers 275 have their parts 276 at opposite 
Sides of the punch f 94 in positions to close about 
the cup C on the punch. During the upward 
movement of the rollers 33 through the slots 
33 they come into engagement with the dogs 337 
and the engagement with the dogs 337 causes 
the levers 327 to move to the right to bring the 
Walls of the notches 335 into cooperation with 
the rollers 333. 
The rollers 333 carried by the cross head 22 

have moved upwardly during the above described 
Operations and are engaged in the notches 335 by 
the engagement of the rollers 33 with the dogs 
337 as above described. The rollers 333 begin to 
move downwardly previous to downward move 
ment of the rollers 33. The initial downward 
movement of the rollers 333 causes the rollers to 
Snap out of the notches 335 and produce a sudden 
pivoting of the cam levers 327 to the left. This 
movement is just sufficient to pivot the levers 292 
to take up the slack or play in their notches. 
The Sudden pivoting of the levers 292 caused by 
the rollers 333 Snapping out of the notches 335 
Suddenly closes the fingers 275 onto the cup C 
Which is engaged on the punch 9. At the time 
the fingers 25 close about the cup C on the punch 
94 the die 95 and the sleeve 240 are clear of the 
Cup and the Springs 2.2 and 26 have been relieved 
Of their compression so that the cup C is free to 
be transferred by the means 4. The finger parts 
25 move inwardly so that their grooves 277 re. 
ceive the cup bead B and the engagement of the 
fingers With the bead sustains and retains the 
Cup So that the cup is held by the fingers as the 
plinch 94 moves down out of the cup. 
During the closing of the fingers 25 the rollers 

33 move downwardly in the angular upper por 
tions of the slots 330 but product no movement 
of the levers 327. The rollers 33 move down 
Wardly past the dogs 337 and come into active 
engagement with the sloping left hand Walls of 
the lower parts of the slots 330. The rollers 33 
moving downwardly along the sloping walls of 
the slots 33 swing the levers 327 to the left as 
Viewed in Fig. 13. As the upper arms of the 
leverS 292 are already engaged against the right 
hand Walls of their notches 294, left hand swing 
ing of the cam levers 327 results in bodily move 
ment of the carriage 270 to the left, the levers 
22 being unable to pivot further. Movement of 
the carriage 270 to the left transfers the cup C. 
from the means 3 to a position at the plates 283. 
Movement of the carriage 27 C to the left also 
transferS the cup that Was held by the plates 283, 
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moving this cup into alignment with the stacker . 
head 388. The finger parts 28 engage this cup 
as the carriage 270 moves to the left and pick up 
the cup to carry it to a position for engagement 
by the stacker head 38. The rollers 33 move 
to the lower ends of the slots 330 to complete 
movement of the carriage 270 to the left. The 
rollers 333 on the cross head 202 reach the lower 
ends of their movement at the shoulders 336 
before the rollers 33 complete their downward 
movement. At the completion of downward 
movement of the rollers 33 f the carriage 270 is 
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at the left hand end of its stroke ready for the 
start of the next cycle of operation. 
The means 5 is provided to facilitate the re 

moval or discharge of the paper Scrap that is left 
following the cutting of the cup blanks by the 
mechanism 3. The means 5 Serves to assure 
parting of the paper scrap into two distinct strips 
and operates to positively advance these strips 
from the machine. The means 5 includes, what 
may be termed, a driving roller 340 carried by a 
horizontal shaft 34 Supported in the upper por 
tion of the case 0, see Fig. 4. The roll 34 is 
driven by the endless chan 87. A sprocket 342 
is fixed on the rotatable shaft 34 and is engaged 
by the chain 87. The roll 340 is located below 
the channel 54 and, as illustrated in Fig. 4 of 
the dra Wings, the channel may have a down 
Wardly directed portion 344 which delivers the 
scrap paper to the upper side of the rotating roll 
340. The roll 340 carries an intermediate flange 
or ridge 345. The ridge 345 is annular and pre 
sents sharp edges or corners. The periphery of 
the roll 340 at opposite sides of the ridge 345 is 
covered or faced with rubber 346 or other yield 
ing resilient material. 
The means 5 further includes a cutting 

wheel 34 cooperable with the roll 340. The cut 
ting wheel 347 is above the roll 34 and has an 
annular groove presenting cutting edges 348 
which cooperate with the ridge 345 to cut the 
paper scrap. The wheel 34 is proportioned so 
that its annular groove receives or partially re 
ceives the ridge 345 and the ridge cooperating 
with the cutting corners or cutting edges 348 as 
sures the effective shearing or cutting of the 
paper. The cutting wheel 347 is carried by a 
floating rotatable shaft 349. The shaft 349 is 
urged downwardly so that the Wheel 34 com. 
preSSes the rubber 34 at opposite sides of the 
ridge 345 to assure the proper cutting action and 
to clear the paper from the roll. In the construc 
tion illustrated in Fig. 24 caps or shoes 350 en 
gage down Wardly against the shaft 349 at Opposite 
sides of the cutting wheel 341. Springs 35 urge 
the shoes 350 downwardly so that the cutting 
Wheel 34 is forced against the rol. 34 to con 
preSS its rubber 346 at opposite sides of the cut 
ting ridge 345. 
The paper feed means 2 and the blank cult 

ting and cup forming mechanism 3 are prefera 
bly Synchronized so that the means 3 cuts out 
blanks in the paper Strip S in close relation. In 
fact, it is preferred to so relate the parts that the 
Openings in the Strip S formed by the cutting 
ring 55 and cutting sleeve 56 slightly overlap, 
that is, join at the center of the paper strip. 
When the openings cut by the blank forming 
means thus join the scrap left after cutting of 
the cup blanks is in two distinct parts. However, 
it may occur that the openings formed in cut 
ting out the cup blanks do not join, in which case 
the opposite edge portions of the scrap strip are 
Connected by Webs. As the scrap strip reaches 
the mechanism i3 it passes between the roll 34 
and the cutting wheel 347. The cutting wheel 
Cooperating with the ridge 345 positively cuts any 
WebS that may still connect the opposite edge 
portions of the scrap strip, thus assuring the 
formation of two entirely separate strips of scrap. 
These Strips of Scrap paper are fed out through 
a chute 35 by the feed roll 82 to discharge from 
the rear of the machine and an appropriate 
catcher 352 may be provided to receive the scrap. 
The chute 35 extends rearwardly from the roll 
340 and, of necessity, passes the cup stacking 
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means. It is desirable to maintain the paper 
scrap entirely clear from the cup stacking means. 
This may be accomplished by providing a tubu 
lar housing 354 which extends downwardly from 
the opening .32 S to a point below the chute 35t. 
The housing 354 passes through a vertical open 
ing 355 in the chute 35t. The paper scrap is 
obliged to pass by the opposite sides of the hous 
ing 354 and cannot interfere with the cup stack 
ing means. The stacking head 38 and the rod 
3f4 operate through the housing 355 with clear 
aCe 

It is believed that the operation of the machine 
of this invention will be readily understood from 
the foregoing detailed description. As already 
pointed out a single machine embodying the in 
vention may be easily and quickly conditioned 
to produce cups or containers of practically any 
size. When it is desired to condition the machine 
to produce cups of a selected size the blank cut 
ting rings -55 and 46, the flute forming ele 
ments 3 and 74 and the cup forming elements 
st 94 and 95 with their associated sleeves 240 
and 24 are detached and are replaced by Col'- 
responding elements of the desired size. In this 
connection it is to be observed that all of these 
parts of the mechanism 3 are attached or 
mounted in such a manner that they may be 
easily removed and replaced and are all acces 
sible at the uper side of the machine. The an 
chor block of the chains 08 is adjusted 
along the walking beam 2 to vary or regulate 
the amount of paper fed to the mechanism. 3 
during each operation, and the Stacker head 38 
is replaced by a head shaped and proportioned 
as required. In a like manner the receiver mem 
ber 38; and the receiver tube 340 are replaced 
by corresponding parts of the selected size. The 
stacker head 38 and the receiver parts 30 and 
:30 are readily accessible and are attached in 
such a manner that they may be readily re 
placed. The machine requires no alteration in 
the driving mechanism or any of the other parts 
to make it adaptable for the forming of cups 
of the selected size. In this connection it is 
important to note that the cup forming punch 
94 is spring loaded and has substantial nove 
ment relative to its column 200 so that the cup 
forming mechanism is suitable for the shaping of 
cups requiring varying degrees of movement. 
The machine is entirely automatic in operation 
and may be fully controlled solely by operation of 
the clutch lever 54 and by the paper feed control 
handle 92. It is to be understood that any ap 
propriate or required lubrication means may be 
employed for lubricating the working parts 
Within the case 9. Such lubrication being sup 
plied within the case cannot reach or soil the 
paper strip S or the cups C which always re 
nain at the exterior of and above the case. . 
Having described only a typical preferred form 

and application of my invention, I do not wish to 
be limited or restricted to the specific details 
herein described, but wish to reserve to myself 
any variations or modifications that may ap 
pear to those skilled in the art and fall within 
the Scope of the following claims. 

Having described my invention, I claim: 
1. In a machine of the character described, a 

case, a mechanism on the case for operating on 
a strip of material, means on the case for sup 
porting a supply roll of the strip material, and 
means for intermittently advancing the Strip 
from the supply roll to said mechanism compris 
ing a strip advancing roll, means for directing 
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'the strip from the supply roll to the advancing 
roll, and means for intermittently rotating the 
advancing roll in one direction to feed a given 
length of the strip to said mechanisin, the last 
named means including a crank, a Walking beam 
operated by the crank, a chain and Sprocket 
mechanism for the advancing roll including a 
shaft and a sprocket fixed to the shaft driving 
the advancing roll, a second sprocket freely ro 
tatable on the shaft, an overrunning clutch be 
:tween the shaft and said Second Sprocket for 
transmitting rotation from said Second Sprocket 
to the shaft in one direction only, and a chain 
anchored to the walking beam and engaging Over 

5 and anchored to said second sprocket to pro 
duce turning of said second Sprocket in Said 
direction. 

2. In a machine of the character described, a 
case, a mechanism on the case for Operating On 
a strip of material, means on the case for Sup 
porting a suppy roll of the strip material, and 
means for intermittently advancing the Strip 
from the supply roll to said mechanism com 
prising a strip, advancing roll, means for di 
recting the strip from the supply roll to the ad 
wancing roll, and means for intermittently ro 
tating the advancing roll in One direction to 
tfeed a given length of the strip to said mecha 
nism, the last named means including a crank, 
a walking beam operated by the crank, a chain 
and sprocket mechanism for the advancing roll 
including a shaft and a sprocket fixed to the 
shaft and driving the roll, a second Sprocket, an 
overrunning clutch between the shaft and said 
second sprocket for transmitting rotation from 
said second sprocket to the shaft in one direction 
only, a chain anchored to and engaging over said 
-second-sprocket, a part shiftable along the walk 
ing beam and connecting the chain with the beam, 
and means for shifting said part along the beam 
to . Walry the extent of rotation of the advancing 
roll during each operation of the walking beam. 

3. In a machine of the character described, a 
case, a mechanism on the case for operating on 
a strip of material, means on the case for Sup 
porting a supply roll of the strip material, and 
means for intermittently advancing the strip 
from the supply roll to said mechanism Com 
prising a strip advancing roll, means for direct 
ing the strip from the Supply roll to the advanc 
ing roll, and means for intermittently rotating 
sthe advancing roll in one direction to feed a 
given length of the strip to Said mechanism, the 
last named means including a crank, a Walking 
.beam operated by the crank, a chain and sprocket 
for the advancing roll including a shaft and a 
sprocket fixed to the shaft and driving the roll, 
a second sprocket, an overrunning clutch be 
tween the shaft and said second sprocket for 
transmitting rotation from said second sprocket 
to the shaft in one direction only, a chain an 
chored to and engaging over said second sprocket, 
a part shiftable along the Walking beam and 
connecting the chain with the beam, screw 
thread means for shifting said part along the 
beam to vary the amount of advancement of the 
strip for each stroke of the beam, and spring 
means for restoring said chain and second 
sprocket after each turning of the shaft. 

( 4. In a paper cup making machine, a case, a 
mechanism on the case for cutting blanks from 
a paper strip and for forming said blanks into 
cups, means on the case for supporting a supply 
roll of the paper strip, and means for intermit 

5 tently advancing the strip from the supply roll 
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to said mechanism comprising a strip advanc 
ing roll, drive means for intermittently rotating 
the advancing roll, a second roll for pressing the 
strip against the advancing roll and rotated by 
reason of its engagement with the strip, a third 
roll bearing against the supply roll, and a drive 
between said second roll and said third roll 
whereby said third roll is rotated to assist in un 
reeling the strip from the Supply roll. 

5. In a paper cup making machine, a case, a 
mechanism on the case for cutting blanks from 
a paper strip and for forming Said blanks into 
cups, means on the case for supporting a Supply 
roll of the paper strip, and means for intermit 
tently advancing the strip from the supply roll 
comprising a strip advancing roll, drive means 
for intermittently rotating the advancing roll, a 
second roll for pressing against the Supply roll 
to have frictional engagement thereWith, and a 
drive between the advancing roll and Said Second 
roll so that said second roll assists in unreeling 
the strip from the supply roll. 

6. In a strip feed mechanism, means Support 
ing a roll of strip material, a delivery roll over 
which the strip passes, a pressure roller engag 
ing the strip at the delivery roll, a feed roll Sup 
ported to engage the exterior of the roll of ma 
terial on the roll to have frictional engagement 
therewith, and a belt between the pressure roll 
and the feed roll whereby the latter is driven 
from the former. 

7. In a strip feed mechanism, means Support 
ing a roll of strip material, a delivery roll over 
which the strip passes, a pressure roller engag 
ing the strip at the delivery roll, a feed roll sup 
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ported to engage the exterior of the roll of ma 
terial, and a belt of elastic material operating 
Over the feed roll and pressure roll to be in 
engagement with the strip at said rolls. 

8. In a strip feed mechanism, means support 
ing a roll of strip material, a delivery roll over 
which the strip passes, a pressure roller engaging 
the strip at the delivery roll, a feed roll to en 
gage the exterior of the roll of material, an arm 
pivotally mounted near the pressure roll and 
Supporting the feed roll at the roll of material, 
and a belt between the pressure roll and the 
feed roll whereby the latter is driven from the 
former. 

LEO M. HARVEY. 
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