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UNITED STATES 
ABRAHAM NOVICK, OF NEW YORK, N. Y., 
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PATENT OFFICE. 
ASSIGNOR TO UNITED STATES ENVELOPE 

COMPANY, OF SPRINGFIELD, MASSACHUSETTS, A CORPORATION OF MAINE, 

MACHINE FOR MAKING PAPER DRINKING CUPS, ENVELOPES, AND THE LIKE, 
Application filed March 31, 1921. Serial No. 457,378. 

To (til "hom it may concern. 
Ie it known that I, ABRAHAM Nov ICK, a 

citizen of the United States, and a resident 
of the city of New York, county of Kings, 
and State of New York, have invented cer 
tain new and useful Improvements in Ma 
chines for Making Paper Drinking Cups, 
Envelopes, and the like, of which the 
following, together with the accompanying 
drawings, is a specification. 
The present invention relates to an im 

proved machine for the manufacture of en 
velopes, paper drinking cups, or the like. 
As herein shown and described, the im 
provements are applied to the manufacture 
specifically of the well known type of col 
lapsed paper drinking cups now in gen 
eral use, but it is obvious that the devices 
of the invention are applicable to other uses, 
such as the manufacture of envelopes, and 
other inclosures made of paper, or similar 
material. 
The improvements reside in the construc 

tion, arrangement and combination of the 
various gumming, creasing, folding and 
scoring instrumentalities for operation on 
the blanks from which the cups are made, 
all as pointed out in the following descrip 
tion, reference being had to the accompany 
ing drawings, in which 

ig. 1 is a side elevation of a machine 
embodying my invention. 

Fig. 2 is a front view of the machine, 
partly in section on the line, 2-2, Fig. 1. 

Fig. 3 is a plan view partly in section on 
the line 3-3, Fig. 1. 

Figs. 4 and 5 are enlarged detail views of 
the reciprocating blank gripping carriage. 

Fig. 6 is a partial front elevation, showing 
particularly the parts that are omitted in 
the section of Fig. 2. 

Fig. 7 is an enlarged detail view, in ele 
vation, of the initial folding, scoring, and 
side flap folding mechanisms of the machine. 

Fig. 8 is a sectional view on the line 8-8, 
Fig. 7. fig. 9 is a sectional view on the line 9-9., 
Fig. 8. Fig. 10 is a sectional view on the line 
10-10, Fig. 8. 

Fig. 11 is a sectional view on the line 
11-11, Fig. 8. 

Fig. 12 is a sectional view on the line 
12-12, Fig. 8. 

Fig. 18 is a developed plan view of the 
blanks from which the drinking cups are 
made, showing the several lines of fold that 
are made in the operation of the machine. 

Fig. 14 is a plan view of a completed 
drinking cup forming the product of the 
machine. 

Fig. 15 is a sectional view, similar to 
Fig. 8, showing a modified form of the in 
itial folding mechanism. 

Fig. 16 is a side elevation of said modified 
initial folding mechanism. 

'Fig. 17 is a front view of a rotating tuck 
er blade forming part of said modified in 
itial folding mechanism. 

Fig. 18 is a top plan view of a pair of 
rotating elements that form part of said 
modified initial folding mechanism. 

Similar reference characters refer to simi 
lar parts in the different figures. 

Referring to the drawings, and partic 
ularly to Figs. 1 and 6, the spaced side 
frames 1 1, of the machine support suit 
able guideways 2, 2, for a blank table or 
feed device 3, on which a pile of blanks is 
held by any suitable means, such as guiding 
devices 4, 4. As shown in Fig. 3, the de 
vices 4, 4, engage the corners of the stack, 
so as to hold the entire pile of blanks in 
proper position for registration and seizure 
by the picking devices, which in the well 
known manner remove the blanks one by one 
from the top of the stack. The blank sup 
E. or table 3 is adapted to be raised or 
lowered vertically in its guides 2, 2, by 
means of a hand wheel 5, which is connected 
to the usual rack and pinion elevating 
mechanism, not shown, for manually adjust 
ingle stack of blanks. 

he automatic elevation of the stack, for 
the purpose of compensating for the succes 
sive removal of blanks from the top thereof, during the operation of the machine, is ac 
complished in any well known manner, as 
for instance by the provision of a pile gov 
ernor 6, which controls the rack and pinion 
elevating mechanism. As herein shown, a 
pivoted feeler arm 7, oscillated continuously 
by a rod 8 and cam, not shown, makes con 
tact with the top of the stack, and is suscep 
tible of an increased amplitude of throw, as 
the stack diminishes, which is communicated 
by means of a rod 9 to a pawl and ratchet 
device 10. The latter is connected, in the 
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usual way, to the stack elevating mechanism. 
In this way, or in any other way well known 
in the art, the stack of blanks is adapted to 
be automatically raised so as to maintain 
the uppermost blank in position to be acted 
upon by the picker devices hereinafter de 
scribed. 
The picker 11 is adapted to reciprocate 

above the stack of blanks, and comprises 
two converging arms 12, 12, which are set 
at the same angle as the side flaps or edges 
of the blank, as shown at 13, 13, Fig. 13. 
The picker 11 is mounted on a vertically re 
ciprocating rod 14, which is slidable in suit 
able bearings of the upper machine frame, 
said rod carrying a block 15 which slides 
upon vertical guide surfaces 16. The rod 14 
is reciprocated by a rock shaft 17 and a rock 
arm 18, the latter having a U-shaped for 
ward end which carries links 19, 19, yoked 
to the block 15. 
The rock shaft 17 is oscillated by a rocker 

arm 20 and a rod 21 connected to a lever 
22, which is pivotally mounted on the ma 
chine frame at 23, and is actuated by a cam 
24 on the main shaft 1. 
Each arm 12, 12, of the picker 11, carries 

a gumming die or strip 25, which corre 
sponds to the area to be gummed on the side 
aps 18, 13, of the blank, Fig. 13. A strip 

per plate 26, of any ordinary type, is dis 
posed above the stack of blanks, and is pro 
vided with suitable elongated apertures 27, 
27, therein, for the passage of the arms 12, 
12, of the picker, with their dies 25, 25. 
Any suitable mechanism may be employed 
for applying gum to the strip 25, 25, of the 
picker before its descent through the slots 
27 of the plate 26 for engagement with the 
topmost blank of the stack. As herein 
shown, such gumming mechanism consists 
of a gum applying roller 28, which is sup 
ported in a frame 29 that travels back and 
forth upon horizontal rods 30. The roller 
28 receives gum from a gum box 31, by 
means of a gum transferring roller 32 of 
ordinary construction. The frame 29 is re 
ciprocated back and forth by means of up 
wardly extending arms 33 and connecting 
rods 34, the arms 33 being actuated by a 
rocker arm 35, link 36, bell crank 37, and a 
cam 38. The cam 38 is carried on a counter 
shaft, the latter being driven by gears 39 
and 40 from main E. 1. The machine as 
herein shown, is so timed that the picker 11 
elevates one blank for each half stroke of 
the travelling gum roller 28, the picker be 
ing gummed on the outside stroke for one 
blank, and on the return stroke for the suc 
ceeding blank. 
As each blank is raised by the picker 

mechanism into engagement with the under 
face of the stripper plate 26, said blank is 
released from contact with the gumming 
dies 25 of said picker, and simultaneously 

1,444,004 

said blank is brought under the action of a 
reciprocating feed carriage or slide 41, the 
latter travelling in ways 42 of the fixed 
framework. The feed slide 41, is recipro 
cated from a rock shaft 43, which is con 
nected thereto by means of rock arms 44 and 
links 45. The shaft 43 is oscillated by a 
rock arm 46 and a link 47, the slotted end of 
which embraces the shaft 1" and carries a 
roller 47 engaging a cam 48 on the left 
hand end of the shaft 1". At its forward 
end the reciprocating feed slide 41 carries 
suitable gripping devices for seizing the 
rear edge of the blank on each side of its 
longitudinal center line just before said 
blank is stripped from engagement with 
the picker 11. Any desired form of grip 
ping mechanism may be employed for seiz 
ing the edges of the blank. As best shown 
in Figs. 4 and 5, the grippers consist of suit 
able pivoted members 49, 49, having rear Walk 
are adapted to engage and be operated upon 
by fixed cams 51, 51, on the guideways 42,42, 
which are provided with inclined wings 51 
projecting into the path of movement of the 
arms 50. On the rearward movement of the 
closed gripper device 49, the arms 50 en 
gage under surfaces of the inclined portions 
51* of the cams 51, thereby raising the mem 
bers 49 and releasing the blank that has 
been seized by said gripper. On the for 
ward movement of the grippers, the said 
pivoted members 49 remain in their raised 
position, as shown in Fig. 5, until the edge 
of the blank is reached, whereupon the el 
bows of arms 50 strike the flanges 52, 52, 
and move the members 49 downwardly into 
their closed position over the edge of the 
blank. Each gripper is held in its openipo 
sition or in its closed position, as the case 
may be, by the engagement of small spring 
pushed plungers or latches 53, with notches 
54, 54 on the edges of the members 49. 
The release of the blank by the grippers 

brings the blank to rest against a pair of 
end stops 55, 55, on a stationary table 56, the 
latter having a slot 57 transversely across 
the same, which registers exactly with the 
line of fold 57 of the blank shown in Fig. 
13. With the blank thus brought to rest on 
the stationary table 56, in proper position for 
a folding operation thereon, said blank is 
subjected to the operation of side joggers 
58, 58, which operate in the well known man 
ner to center the same on the table, in co 
operation with the stops 55. These side 
joggers 58, 58, are connected by a cross rod 
59, and are operated by means of a bell crank 
60, one arm of which is connected to a rocker 
arm 61. The rock shaft of said rocker arm 
has another arm 62 which is connected by 
means of a link 63 with a cam 64 on the 
main shaft 1". These jogger devices 58 op 
erate in the usual manner to center the blank 

extending arms 50, 50. These arms. 
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on the talle 56, so that the fold line 5’ 
thereof is in substantially exact registra 
tion with the slot 57. we 
With a blank in position on the feel 

table 56, suitably registered and squared so 
that the line of fold 57 registers with the 
slot 5, the same is subjected to the action 
of a folding blade 65, which is carried by 
rols 66, 66, that reciprocate vertically in 
bearings 67 provided by a bracket 68 of the 
upper machine frame. The reciprocation 
of the folding blade 65 is accomplished by 
means of a rocker arm 69, projecting from a 
short rock shaft 70 upon which is mounted 
another arm 71 connected by a link 72 to a 
can 73 on the main machine shaft 1. The 
reciprocation of the folding blade 65 imparts 
the main or transverse crease to the blank on 
the line 57 of Fig. 13, and projects said 
folded blank through the slot 57, with one 
continuous movement. 
As each blank is projected through the 

slot 57, it is subjected to the action, succes 
sively, of a plurality of sets of cooperating 
rollers 74, 74, 5, 75, and 76, 76 shown in de 
tail in Figs. 7 and 8. Each set or pair of 
roller's is equipped with intermeshing gears 
77, 77. Fig. 1, t) insure rotation in unison, 
the entire train of gears being actuated from 
a driving gear 78 on a countershaft 79, the 
latter being rotated by a chain and spirocket 
connection 80, with the main shaft 1. 
Idlers 81, 81, are employed to transmit ro 
tation between the several sets of roller 
gears 77, 77. The interneshing gears 77, 77, 
of each set of rollers are designed to allow 
slight adjusting movement between the rolls, 
this being accomplished, as shown in Fig. 1, 
by making the journals 83 of one of each 
pair of rollers adjustable, by providing springs 82 for y Ely urging the jour 
nals 83 toward the stationary journals of the 
other roller. 

Referring specifically to Figs. 7. 8 and 9, 
it will be seen that the first set of rollers 74 
royidespairs of cooperating feeding and 
olding disks 84, 84, one disk of each pair 
being cut away for a portion of its circum 
ference, as shown at 85, in order to make 
sharper the initial projection of the folded 
blank thereby. The uncut portion of the 
(lisk 84 is of sufficient circumferential length 
to accomplish the projection of the once 
folded blank through said rolls and into the 
bight of the scoring rolls 75 disposed be. 
neath the same in the path of said blank. 
The blade 65 is cut away as shown at 86, Fig. 
2. to avoid interference with the disks 84. 

Referring to Fig. 10, the rolls 75 on one 
side are provided with spiral depressions 
87, 87, corresponding to the converging lines 
of fold 13, 13 of the blank. The other pair 
of rolls has spirally formed cooperating pro 
jections 88, 88, the latter being adapted to 
score the blank as it passes between the pairs 

of rolls 75, 75, in such a nanner as to facili 
tate the folding of the blank along the lines 
13,13. As shown in Figs. , these rolls 
5, 75, are also provided with feed disks 89, 

89, the latter being loosely and freely mount 
ed on reduced hub portions 75' of the rolls, 
all being frictionally engaged by springs 
90, 90, seated in recesses in the ends of the 
rolls. The loose mounting of the feed disks 
89, 89, permits their adjustment to compen 
sate for varying degrees of pressure exerted 
by the springs 82. Collars 91.91, are fastened 
upon the hubs 75' of the scoring rollers 75, 
75, to retain the feed disks 89 thereon. 
Springs 90 which engage the faces of the 
feed rings act as frictional engaging means, 
to insure the continuous movement of the 
blanks, and at the same time to compensate 
the adjustable character of the mechanism, 
and the ability of the rolls 75, 75, to score 
the blank more or less deeply, as desired. 
The ribled scoring rolls 75 and their feed 
disks are as heretofore stated spring pressed 
toward the grooved scoring rolls, the rela 
tive positions being adjustable to suit the 
requirements. The once folded blank pass 
ing through the scoring rolls 75 just de 
scribed, is thereby creased or scored along 
its flaring side flaps. The scored blank next 
passes between the feed rollers 76 to the final 
follo lechanism which comprises side folders 
92 of the well known ploughshare" type that 
are arranged in the path of the scored blank. 
The folders 92 consist of the usual overhang 
ing flanges 93, with guiding folding strips 
94 supported in the flared receiving ends of 
the side folders, so as properly to direct the 
main body of the blank as the side flaps are 
folded over. Adjacent to the entrance end 
of the flanged side folders are arranged the 
rotating blades 95, operating in a plane at 
right angles to the path of the blank, and 
inclined slightly from the longitudinal, to 
engage the scored side flaps, and turn then 
up so that they may readily enter the fold 
ers 92. 
As the blank passes through the side fold 

ers 92 the inner glued surfaces of the flaps 
are pressed over into contact with the outer 
surface of the back of the cup, as shown in 
Fig. 14, and in this form the cup is passed 
between the final folding and sealing rollers 
96 and belts 97 which firmly press and seal 
the side flaps and deposit the completed eups 
on some usual form of packing member 98, 
as best shown in Fig. 1. The member 98 is 
operated by a cam 99, links 100 and rocker 
arm 101 to pack the cups in a suitable recep 
tacle, such as shown at 102. 
From the foregoing, it is apparent that 

I have provided an improved form of a 
machine by means of which blanks may 
be formed into completed clips by a contin 
uous movement of the same from the time 
a blank is removed from the stack until it 
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emerges from the machine. The making of 
the first fold by projecting the blank bodily 
through the slot 57, into the bight of the 
rolls 74, initiates a rectilinear movement 
which is continued by the rolls 75 and 76, 
which at the same time score and turn u 
the side flaps 13 for entrance into the en 
folders 93 and the sealing rollers 96. In 
this way, the machine is well adapted for 
operation at high speeds with a high rate 
of production, for once the blanks have 
been delivered to the folding table, they 
proceed with an even flow to the packing 
nember 98 without interruption and with 
out being acted upon by any reciprocating 
or hinged scoring and folding devices, such 
as have been heretofore employed in ma 
chines of this class. 
A modification of the means employed 

for making the bottom fold in the blank is 
shown in Figs. 15, 16, 17 and 18. Instead 
of the vertical reciprocating folding blade 
65 which is shown in Fig. 8, for driving 
the blank down through the slot 57 in plate 
56, it is proposed to use a tucking mecha 
nism in conjunction with the feed rolls. To 
this end the feed rolls are made as shown 
in Fig.15 at 103 and 104, the roll 103 cor 
responding substantially to the segmental 
disks 84, 85 of Fig. 8. The roll 104 is in 
the form of a slotted cylinder, carried by a 
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rotating shaft 105, which is connected by 
gearing, not shown, to the shaft of roll 103. 
Cylinder 104, as shown in Figs. 15 and 

16, provides an eccentric bore for the re ception of an oscillatory member 107, which 
has a longitudinal projection 108 that oc 
cupies a slot 109 along the top of said bore. 
The material of the cylinder 104 is cut away, 
as shown at 110, to provide working space 
for a tail piece 111, the latter being integral 
with the member 107. The tail piece 111 
is normally urged in a clockwise direction 
by spring 112 and pin 113, to rock the 
member 107 in the eccentric bore of cylinder 
104. This action of the spring 112 is re 
sisted by the contact with a stationary cam 
106, of a follower 114 that is secured to the 
end of member 107. While the follower, in . 
the rotation of roll 104 is on the high part 
of said cam, the projection 108 remains in 
open position, as shown in Fig. 14, or in 
other words out of contact with the edge 
115 of slot 109. 
For cooperation with the roll 104 is pro 

yided a rotating tucking blade 116, the 
latter being carried loosely upon projections 
117, 117. of a pair of arms 118 that are se 
cured to a rotating shaft 119. The blade 
116, as shown in Fig. 14, rotates in a clock 
wise direction, and is held yieldingly against 
the arms 118 by springs 120, the latter per 
mitting when required, the movement of 
which said blade is susceptible, by reason 
of its loose engagement with the projections 
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117. The parts are so timed, that in the 
counter-clockwise rotation of cylinder 104 
the blade 116 and the slot 109 come together 
substantially in the plane of the blank that 
is held at rest on table or support 121. The 
edge of the blade forces the blank into the 
open slot, between the projection 108 and 
the edge 115 of said slot, thereby making a 
transverse tuck in the blank on line 57, 
Fig. 13. Immediately thereafter the fol 
lower 114 drops of the edge 122 of cam 
106, and allows the spring 112 to press the 
projection 108 sharply against edge 115, 
thereby gripping the tucked-in portion of 
the blank, to form the bottom fold. 

Thereafter, the rotation of cylinder 104 
carries the slot 109 away from the blade 116, 
as shown in Fig. 15, this action being per 
mitted by flexible mounting of said blade, 
as heretofore described. As the rotation of 
cylinder 104 continues, the follower 114 is 
carried on to the central portion of cam 106 
and the gripper 108 opens up, thereby re 
leasing the blank and allowing it to be pro 
jected downwardly by the cooperation of 
the disks 103 with the surface of cylinder 
104. The subsequent operations of scoring, 
and turning up and folding the side edges 
of the blank are the same as heretofore 
described. 

I claim, 
1. In a machine of the class described, the 

conbination with rotar 
ing a transversely folded blank, of rotary 
means acting on the blank, following its 
movement by said first named means, for 
continuing the movement of said folded 
blank in the same plane and for scoring said 
blank along its longitudinal edges on lines 
oblique to the line of transverse fold. 

2. In a machine of the class described, the 
combination with conveying rolls for a 
transversely folded blank, of scoring rolls 
for receiving the folded blank. from said 
conveying rolls and operable on the edges 
of said folded blank to provide scores con 
verging toward said transverse fold. 

3. In a machine of the class described 
rolls for advancing a transversely folded 
blank, rolls for continuing the movement of 
said folded blank in the same plane and for 
scoring said blank along its edges on lines 
diverging from said transverse folds, and 
means for folding said blank on said di 
verging scores. 

4. In a machine of the class described, the 
combination with cooperating rolls for mov 
ing a transversely folded blank, of a second 
set of cooperating rolls for continuing the 
movement of said folded blank in the same 
plane, said second set of rolls provided with 
coacting spiral grooves and projections 
adapted to impart oppositely inclined scores' 

id blank diverging from said transverse 
OO. 
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5. In a machine of the class described, a 
pair of scoring rolls for operating on the 
longitudinal edges of a transversely folded 
blank, and means carried by said ring 
rolls for procuring the simultaneous ad 
vancement of said blank, said last named 
means being yieldingly mounted with re 
spect to the scoring grooves and projections. 

6. In a machine E. class described, the 
combination with means for forming a 
transverse fold in a blank in the same plane, 
of a plurality of sets of cooperating rollers 
for advancing said blank, and means car 
ried by one of said sets of rollers for scor 
ing said blank longitudinally on lines di 
verging from said transverse folds. 

7. In a machine of the class described, the 
combination with means for supporting a 
blank in flat or extended position, of a pair 
of cooperating rolls below the plane of sup 
port of said blank, one of said rolls having 
a gripping means thereon, and rotary means 
above the plane of support of said blank 
for tucking the same transversely into said 
gripping means. 

8. In a machine of the class described, a 
pair of cooperating rolls provided with pe 
ripheral scoring and feeding portions, one 
of the feeding portions being independently 
movable with respect to the scoring por 
tions to compensate for variations in pres 
sure between the scoring portions. 

9. In a machine of the class described, a 
roll provided with peripheral scoring and 
feeding portions, and frictional means for 
causing the feeding portion to rotate with 
the scoring portion. 

10. In a machine of the class described, a 
pair of cooperating rolls provided with pe 

5. 

ripheral scoring and feeding portions, one 
of the feeding portions being frictionally 
connected to its associated scoring portion. 

11. In a machine of the class described, a 
roll provided with a peripheral scoring por 
tion and a reduced hub portion upon which 
is loosely mounted an annular feeding por 
tion. 

12. In a machine of the class described, a 
roll provided with a peripheral scoring por 
tion and a reduced hub portion upon which 
is loosely mounted an annular feeding por 
tion, and frictional means connecting the 
said feeding portion to the said scoring por 
tion. 

13. In a machine of the class described, a 
stack of blanks, a picker for removing and 
gumming a blank flatwise, a gripper device 
for moving the blank lengthwise, and a 
blade for engaging and delivering the blank 
to a series of cooperating rolls for scoring 
and further folding the blank by its con 
tinuous movement between the rolls. 

14. In a machine of the class (lescribed, 
a stack of blanks, a picker having gumming 
dies for removing a blank flatwise, a grip 
per device for moving the blank lengthwise, 
and a blade for engaging the blank trans 
versely to the gummed portions and deliver 
ing it to a series of cooperating rolls for 
scoring and folding over the gummed por 
tions by the continuous movement of the 
blank through the rolls. 

Dated March 19, 1921. 
ABRAHAM NOVICK. 

Witnesses: 
OweN W. KENNEDY, 
GEO. H. KENNEDY, Jr. 
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Certificate of Correction. 
It is hereby certified that in Letters Patent No. 1444,014, granted February 6, 

1923, upon the application of Abraham Novick, of New York, N. Y., for an in 
provement in “Machines for Making Paper Drinking Cups. Envelopes, and the 
Like,' an error appears in the printed specification requiring correction as follows: 
Page 5, line 11, claim G, strike out the words “in the same plane' and insert the 
same to follow the word “blank' in line 13; and that the said Letters Patent 
should be read with this correction therein that the same may conform to the 
record of the case in the Patent Office. 
Signed and sealed this 5th day of June, A. D., 1923. 

SEAL.) KARL FENNING, 
Acting Commissioner of Patents. 


