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35 Claims. 
This invention relates to packaging apparatus 

and has for its object the provision of improve 
ments in this art. The invention has been de 
veloped in connection with the packaging of 
drinking straws in foldable cardboard cartons SO 
this embodiment Will be referred to for concrete 
illustration, though without any intention of 
limiting the invention thereby. 

Drinking straws are usually made of paper 
impregnated with paraffin. They are fragile 
and easily broken so that it has been the cuis 
torn to place them in cartons by hand. The 
present apparatus has been operated Success 
fully for this purpose, so it will be described to 
illustrate the principles of the invention to en 
able those skilled in the art to understand and 
practice the invention. 

In the accompanying drawings which are an 
nexed to and form a part of this specification: 

Fig. 1 is a plan view of the exemplary embodi 
ment of apparatus constructed according to 
the invention; 

Fig. 2 is a right side elevation; 
Fig. 3 is a left side elevation; 
Fig. 4 is a front end elevation, a few parts 

near the top being shown in Section; 
Fig. 5 is a rear end elevation, a few parts at 

the left near the bottom being shown in section; 
Fig. 6 is a transverse vertical section taken on 

the line 6-6 of Fig. 2; 
Fig. 7 is a transverse vertical section taken 

on the line - of Fig. 13; 
Fig. 8 is a partial transverse vertical section 

taken on the line 8-8 of Fig. 2; 
Fig. 9 is a partial transverse vertical section 

taken on the line 9-9 of Fig. 3; 
Fig. 10 is a longitudinal vertical section taken 

on the line O-O of Fig. 7; 
Fig. is a transverse vertical section taken 

on the line fl- of Fig. 13; 
Fig. 12 is a transverse vertical section taken 

on the line 2-2 of Fig. 3; 
Fig. 13 is a longitudinal vertical section taken 

on the line 3-3 of Fig. 1; 
Fig. 4 is a longitudinal vertical section. 

taken on the line 4-4 of Fig. 22a; 
Fig. 15 is a longitudinal vertical Section taken 

on the line 5-5 of Fig. 22a; 
Fig. 16 is a partial enlarged longitudinal sec 

tion taken on the line 6-6 of Fig. 17; 
Fig. 17 is a transverse inclined section taken 

on the line T-7 of Fig. 2; 
Fig. 18 is a transverse inclined section taken 

on the line 8-8 of Fig. 2; 

(68?983 ?) 

Fig. 9 is a transverse inclined section taken 
On the line 9-69 of Fig. 2; 

Fig. 20 is a partial transverse inclined section 
taken on the line 20-20 of Fig. 2; 

Fig. 2 is a partial transverse vertical section 
taken on the line 20-2 of Fig. 22a; 

Fig. 22 (including the parts 22a and 22b) is a 
transverse vertical section taken on the line 
?2??20??g?2; 

Fig. 23 is a partial transverse inclined section 
taken on the line 23-23 of Sig. 14; 

Fig. 24 is a transverse vertical section taken 
on the line 24-24 of Sig. 26; 

Fig. 25 is a transverse vertical section taken 
on the line 25-25 of Fig. 26; 

Fig. 26 is a longitudiinal Vertical section taken 
on the line 26-26 of Fig. 22b; 

sig. 27 is a longitudinal Wertical Section taken 
on the line 2-2 of Fig. 22; 

Fig. 28 is a longitudinal vertical section taken 
om the line 23-28 of Fig. 22b; 

Fig. 29 is a longitudinal vertical section taken 
On the line 29-29 of Fig. 22b; 

Fig. 30 is a transverse vertical section taken 
On the line 30-36 of Fig. 15; 
- Fig. 31 is a section taken on the line 8A-3 
of Fig. 30; 

Flg. 32 s a section taken on the line 32–32 
of Fig. 31; 

Fig. 33 is a top plan view of 8 carton as placed 
in the machine, the arrow indicating the direc 
tion of Emovement of the carton from the stack 
of cartons to the operating parts of the machine; 

Fig. 34 is a side elevation of the carton as 
viewed from the front of the machine after it 
has been opened ready for introduction to the 
carton carrier wheel. 
In the present specific embodiment of the in 

Wention the apparatus is designed, as noted here 
inabove, for placing bundles of drinking straws 
S (Fig. 27) in tubular cardboard cartons C (Figs. 
33 and 34) and closing the flaps at the ends of 
the cartons to confine the straws. The bundles 
of straws are prepared for packaging by gather 
ing approximately the desired number of straws 
together and confining them by elastic bands Si 
(Fig. 25) which are placed near each end. This 
is a convenient way of presenting the 'straws 
to the machine. The elastic bands may be left 
permanently on the bundles or may be removed 
in the packaging operation. It has been found 
more economical to remove them, so the present 
apparatus comprises means for accomplishing 
this. The bands are saved and used again. 
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The Cortons 

The tubular cardboard cartons C, as shown 
in Fig. 33, are received in flat condition with the 
short and long end flaps cl, c2 respectively ex 
tended in the planes of the sides c3, c, c5. There 
are creases c at the hinge lines between the 
flaps and the sides, and also creases cB along 
the joining edges of adjacent sides to promote . 
proper opening from flat tubular to the Square 
tubular shape. At each end there are three 
flaps-two short ones c and one long one c2. 
One side c8 is without flaps at both its ends. 
The short flaps are creased only where they join 
the sides at c1 but the long flaps which are to 
be folded over the short flaps are creased both 
where they join the sides at c and also near 
their free ends c9 where the tips clo are to be 
bent to enter the opposite side of the carton. 
Obviously, the cartons might be supplied by hand 
or otherwise to the machine in opened condi 
tion; or different kind of cartons might be used; 
but the kind illustrated is that which has been 
adopted as most desirable and the one for which 
the machine has been especially designed. 

General outline of Operations 

Having noted that the nature of the articles to 
be packaged and the characteristics of the car 
tons for enclosing them, it may be of assistance 
to consider briefly the general nature of the Op 
erations to be performed before entering upon 
a detailed account of the operations and the ap 
paratus for performing them. 
The bundles of straw are elevated; dropped 

down a chute to mechanism which removes the 
elastic bands; and transferred into receptacles 
ready to be pushed endwise into cartons carried 
on a conveyor wheel. The cartons before being 
placed on the wheel have the creases, or at least 
some of them, broken and the cartons are opened 
from flat to rectangular open shape. On the 
conveyor the cartons are grasped and held at 
their body portions by spring pressed retaining 
dogs, the ends and flaps being free. At the first 
position past the feed-in position for the cartons 
the flaps at the end of the carton into which 
the straws are to be introduced (the left end) are 
pushed outward and their creases broken so that 
they will stay out. At the next position the short 
flaps at the other (right) end are folded inward, 
the leading one over the trailing one, so that the 
latter will be held down as the former rides for 
ward beneath a confining guide. At this posi 
tion the flaps at the left end are held open by 
a flat arcuate plate which on its forward end 
is inclined to cause the flaps to move therebe 
neath. As it moves forward from this position 
the long flap at the right end is turned up over 
the infolded short flaps by a suitable guide. At 
the next position, which is the top one, the car 
tons are released from the retaining dogs on the 
wheel and are pushed endwise toward the straws 
so as to enter a tubular guide, and the straws 
are pushedfendwise through the guide into the 
carton. Grip arms pull the carton back and it 
is again secured on the wheel by the retaining 
dogs. As the filled cartons approach the next 
position the left end flaps are kept open against 
another flat arcuate plate, a shiftable plate hav 
ing guided them past filling position, though be 
ing withdrawn while the filling operation was in 
progress, and the tip of the long flap at the right 
end is trained downward so as to enter the car 
ton. At the next position the tip of the long flap 

at the right end is pushed into the carton, the 
sides of the carton being squeezed in momentarily 
to bow the upper side up in the center to permit 
the flap to start in between the straws and the 
upper side; and the top side being pressed dow. 
thereafter to permit the flap to enter the full 
length so that the end is completely closed. At 
the next station the flaps at the left end are 
closed, the mechanism for accomplishing this 
being similar to that at the previous station for 
the othier end, except that means are provided 
for folding in the short flaps. And at the next 
station the retaining dogs are released and the 
carton is discharged upon a belt conveyor. 

More specific outline of operations 
Considering the various operations and the 

immediate mechanisms for effecting them, the 
following Schedule is followed. 

Bundles of straus elevated 
(l) The bundles of straws S confined by the 

rubber bands S are elevated by a belt conveyor 
20 (Fig. 27) and are dropped into the upper end 
of a chute 2. 

Bundles pressed flat in the chute 
(2) During passage down the chute the 

bundles are pressed flat by straight Swinging 
arms 22 mounted vertically at the rear side of 
the chute. 

Upper feed fingers 
(3) The bundle is caught by an upper set of 

curved fingers 23. 

Louder feed fingers 
(4) After a previous bundle has been fed for 

ward ahead, the bundle on fingers 23 is released 
and is caught by a lower Set of curved fingers 24. 
This arrangement of arms and fingers serves as 
an escapement for feeding the bundles Smoothly 
without injuring them. 

Shifting the bundles for band removal 
(5) A partitioned receptacle 25 reciprocates 

below the lower end of the chute. When an 
empty compartment is presented beneath the 
chute the fingers 24 release a bundle, allowing 
it to fall into the compartment. 

Bundle compressed 
(6) The receptacle is shifted to one side, front 

or rear according to phase. The bundle is con 
pressed by aligned flat vertical plates 26 which 
are swung in Ward. Upward movement of straws 
is prevented by curved brackets 27 and elastic 
bands 28 which are stretched between the brack 
ets and the plates. 

Bundle engaged by louvering frame 
(7) The bundle is pushed upward by a ver 

tically reciprocating lowering frame 30 (Fig. 28). 
Here it is to be noted that the receptacle 25 is 
discontinuous in the Center to allow movement of 
the frame 30. In fact, the receptacle is formed 
as paired end members which are reciprocated in 
unison. Elastic bands 3 f suspended above the 
bottom of the frame 30 cause the engagement 
of the bundle to be resilient so as not to crush 
the straws. The upward push on the bundle 
causes a longitudinal groove to be formed in the 
top thereof by the brackets 27, allowing the end 
bands S to be easily grasped for removal. 

0 

5 

20 

25 

30 

35 

4) 

50 

55 

60 



2,066,789 
Bundle grasped by suinging arm 

(8) A swinging arm 34 which is pivotally 
mounted on the frame 30 swings over and grasps 
the bundle when the frame reaches the top of its 
stroke. An elastic band 35 stretched across de 
pending prongs on the arm is the part which 
actually engages the bundle to avoid crushing the 
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StraWS. 
Bands removed from bifiddle 

(9) While the bundle is thus secured, two swing 
ing. grippers 37 (see also Fig. 25) move inward 
along the groove, one from each end, grasp the 
elastic bands at the ends of the bundle and swing 
back Outward to remove them. Near the end of 
the outswing (the position shown in Fig. 24) fin 
gers 38 (Fig. 25) strike the rubber bands which 
at this time are stretched between the grippers 
and the bottom of the bundle, to snap them free 
from the latter. At the end of the outswing after 
the grippers have opened, jets of air from pipes 
39 blow the bands of the grippers into suitable 
receptacles 36. 

Bundle overed 
(10) The bundle is lowered by the frame 30, 

the arm 34 maintaining its holding position and 
guides 40 confining the bundle on the sides until 
it is deposited in aligned boxes 4. These boxes 
support the guides 4. The framme continues 
downward until it is out of the way, as shown 
at the left in Fig. 28, whereupon one of the aligned 
portions 4 a. of the divided boxes (see Figs, 24 
and 29) is shifted endwise So as to contact with 
the end of the mating fixed part of the box so as 
to constitute a continuous smooth guideway for 
the bundle. Y 

Bundle shifted enduise into shiftable receptacle 
(11) Referring to Figs. 22b and 26, a double 

compartment receptacle 42 is mounted to recip 
rocate past the ends of the fixed boxes 4 in such 
manner that one of the compartments of the 
receptacle registers with one of the boxes and 
the other compartment registers with the other 
box in alternation. The compartments when not 
in registry with a box occupy a central position. 
Plungers 43 (Fig. 25) push the bundles of straws 
endwise from the boxes into the registering con 
partments of the receptacle 42. 

Bundle shifted back into central position 
(2) The receptacle 42 is shifted to carry the 

bundle of Straws to the central position beneath 
a vertical plunger 44, (Fig. 22b) whereupon the 
latter descends to compress the bundle so that 
it may be pushed into a carton. 

Bundle shifted into carton 
(13) A central plunger 45 now moves over and 

pushes the bundle of straws into a carton which 
has previously been prepared and placed in posi 
tion. The plunger 45 makes two strokes for each 
stroke of the plungers 44, the former being re 
quired to move as many bundles as both of the 
latter together. The primary reason for dividing 
the work into two parts between the chute 2 and 
the central plunger 45 is to increase the time for 
action of the band removing grippers 37. Other 
Wise the bundles might be dropped directly from 
the chute into the path of the plunger 45, the 
mechanism being changed accordingly. 

Carton Stack 

(14) Meanwhile the cartons have been pre 
pared and advanced to the position in which the 

S. 

3 
bundles of straws are inserted in them. Refer 
ring to Figs. and 2 the cartons are stacked upon 
a table 50 between upstanding vertical guides 5 
with the long flaps c4 downward and forward. 
The front guides (front with respect to the direc 
tion of movement of the cartons) terminate above 
the surface of the table so as to permit a carton 
to be fed forward from the bottom of the stack 
along the table. Referring to Fig. 33, the lower 
sides cé, c5 of the cartons are joined by an ex 
tension c of the side c which overlaps and is 
glued interiorly upon the side c5, hence the stack 
is thicker in the center than at either the front 
or rear edges. In order to keep the rear edge of 
the lowermost carton down upon the table where 
it can be engaged by feeding mechanism, the 
stack is tilted to rest on the rear edges. This is 
accomplished (Fig. 13) by placing auxiliary guides 
52 inside (behind) the front guides 5. These 
guides extend downward some distance and 
cause the upper cartons to be tilted downward 
toward the rear edges but permit approximately 
twenty-five of the lower cartons to lie freely in 
the main guides S. The inclined upper cartons 
press downward upon the rear edges of all the 
lower cartons and cause the rear edge of the 
lowermost one to engage the surface of the table. 

Carton fed from stack 
(15) he botton carton of the stack is fed 

forward (Figs. 1 and 10) by a pair of pusher slides 
56. Spring guides 55 hold the advancing carton 
down until it stops and is held down by other 

e8.S. 
Carton clamped to table 

(16) Referring to Figs. 1 and 6, the carton 
blank when fed forward is held down by swing 
ing clamp fingers 56 which at this time are 
released from hold-off cams and are pulled down 
by springs upon the rearmost short flaps cd of 
the carton. A. 

rips of long flaps broken 
(17) The carton is now ready for opening. In 

this operation it is necessary to “break' the 
creases so that the carton will remain open. 
First, the tips co of the long flaps are bent up. 
The tips in this position overlie tip-folding blades 
5 (Figs. 1 and 7). 
upon straps 58 fixed upon the table in line with 
the blades 5 so as not to catch upon the edges 
of the blades. Clamp blades 59 (Figs. 1, 8, and 
9) which are beveled at their outer top edges, 
are moved down upon the flaps just inside the 
creases and beyond the tip folding blades 5. 
The folding blades 5 are now lifted and pushed 
inwardly above the beveled edges of the camp 
blades 59 so as to raise the tips and fold them 
Cver and thus break the creases. 

Opening of carton started 
(18) The carton is still, held down by the 

clamp fingers 56 which engage the short flaps cf. 
at the rearward bottom part of the carton. This 
leaves the top of the carton free as soon as the 
tip breaking blades 5 and 59 have withdrawn. 
A beveled and inclined finger 60 moves to the 
left (Fig. 6) beneath the rear upper side c6 of 
the carton which is without flaps and begins to 
lift the free upper portion. As shown in Fig. 33, 
the side c6 has an arcuate indentation at one 
end to assist the insertion of the finger beneath 
the side. 

They have ridden forward 
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4. 
Carton opened further 

(19) A plate 62 (Figs. 7 and 13) mounted on 
an arcuate rack 63 and which previously has 
lain in a recess below the surface of the table 
now moves upward and rearward (with reference 
to the direction of the travel of the carton) be 
neath the front part of the carton, i. e., under 
the side c4, and opens the carton further until 
it is slightly past the square condition. 

Side joints of carton broken. 
(20) A pair of curved arms 65 (Fig. 13) then 

comes down upon the top side of the carton 
and pushes it downward and rearward until all 
of the four joints along the creases c between 
the sides are broken. The carton is now re 
leased and will remain in approximately Square 
condition. It is held down by upper guides 66. 

Retaining dogs opened 
(21) The carton is to be transferred to a 

socket TO (Fig. 13) of a large conveyor wheel 7. 
The wheel is thinner axially than the length of 
the sides of the carton exclusive of the flaps, 
thus permitting operations to be performed on 
the carton while it is held on the wheel. Before 
the carton is placed in the socket certain re 
taining dogs 72, four in number for each Socket. 
are swung clear by pins 73 on oscillating arms 74. 

#1 position-Carton fed in on wheel 
(22) All parts having moved clear, the carton 

is now pushed into the socket 70 on the con 
veyor wheel by pusher fingers 75 pivoted to 
slides 76 (Fig. 10). The table is extended on 
each side of the wheel beyond the front edge 
thereof to furnish support for the ends of the 
carton as it is fed into the socket. On their 
forward movement the fingers are protruded 
above the surface of the table 50 but on their 
rearward movement they are held down to clear 
the next carton by latch pawls TT. At the front 
end of the same slide there are Secured up 
standing fixed studs 78 which limit the forward 
movement of the carton when it is fed forward 
from the stack. The slides are spaced further 
apart than the thickness of the conveyor wheel 
so that they will clear the wheel in their move 
mentS. 

#2 position-Flap hinges at L. E. broken 
(23) The retaining dogs having been returned 

to position to grip the carton, the conveyor wheel 
is moved one step to take the carton from the 
feed-in-position-which will be referred to as 
the #1 position-to a second or #2 position. 
As the carton approaches the #2 position the 
long flap at the left end rides under a guide 
80 (Fig. 15) so that the flap is pushed open. 
This insures that this flap will not Overlie the 
two short flaps when the #2 position is reached. 
Furthermore, it provides that the tip of the 
long flap which has already been bent Outward 
with reference to the axis of the conveyor wheel 
will not cause the flap. to come on the wrong 
side of a flap bending device which is located 
at this position. All three flaps at the left 
end are pushed open and their hinge creases c. 
broken at the #2 position. This is accomplished 
by the advance of an umbrella plunger 8 (Fig. 
30) which carries three arms 82. The arms in 
this advance movement are pushed within the 
flaps and then are opened by the engagement 
of their rollers 83 with fixed cams. 84. The 

guide. 

2,086,769 
arms swing outwardy before their end reach 
the ends of the sides of the carton. So as to pass 
outside of the carton; then upon further for 
ward movement, the ends of the arms approach 
the sides of the carton to set the flaps in broken 
position. The flaps, of course, tend to return 
gradually toward a mid position but before they 
have come back as far as perpendicular to the 
sides of the carton the conveyor wheel has ad 
vanced to place this end of the carton against 
a fiat arcuate guide 85 (Fig. 15) so that the 
flaps will be held open. 

#3 position-Short flaps at R. E. folded 
(24) At the next or #3 position the short flaps 

cf at the right end of the carton are folded in 
Ward. It is to be noted that the hinge creases 
of these two flaps as well as of the long flap at 
this end are not at any time broken by bending 
beyond normal positions. Referring to Fig. 14, 
the forward short flap is bent down by riding 
against a fixed guide 90 as the carton comes 
into #3 position. The trailing end of this flap, 
however, insofar as it will be overlain by the end 
of the other short flap, is not covered by the guide 
90 when the carton halts here. This is necessary 
in order to cause the rear flap to ride under this 

The rear flap is pushed down after the 
carton stops (Figs. 14 and 23) by a Swinging arm 
9 mounted upon a rock shaft 92 which is itself 
mounted upon a swinging frame 93. The Swing 
ing frame is utilized for placing the Swinging 
arm in the plane of the movement of the flap 
when it is closing and incidentally to avoid ob 
struction to the travel of the flaps as the carton 
advances into E3 position. The long flap at 
this end is started up into closing position (Fig. 
14) as the carton approaches #3 position by a 
fixed guide 95 and the closing movement con 
tinues until the carton reaches the next or #4 
position. 
#? position-L. E. flap guided pastfeed opening 
(25) After the next rotational movement the 

carton arrives at the straw feeding or #4 posi 
tion, the top central position of the wheel, which 
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brings the narration of events back to the point 
where it digressed to take up the preparation of 
the cartons. - 

There must be a clearance Space between the 
open end of the carton and the shiftable recep 
tacle 42 from which the straws are fed. The 
arcuate guide 5 which holds the flaps open, ob 
viously cannot extend across this space. For the 
purpose of guiding the forward flap across the 
opening a vertically reciprocating guide segment 
f00 (FigS. 15 and 22a) is employed. This is low 
ered as the carton moves into position and is 
raised before the Straws are fed. 

#4 position-Carton released from dogs 
(26) The feed receptacle 42 and the carton 

must be placed directly together if the feeding 
in of straws is to be most satisfactory. For this 
purpose One of them must be moved endwise. 
Herein the carton is moved toward the box. But 
first the carton must be released from the spring 
pressed retaining dogs. This is accomplished 
(Fig. 22a) by a curved plate 102 which pushes 
down against the heels of the dogs to open them. 
#4 position-Carton moved to left for feeding 

StraDS 

(27) The carton is now pushed to the left 
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(Fig. 22a) by a pusher plunger f04 until the end is 
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of the carton enters the socket end of the recepta 
cle 2. As already explained the central plunger 
45 pushes the bundle of straws into the carton. 
#4 position-Carton returned to right after. 

feeding 
(28). Means are provided for returning the 

carton to its original position on the conveyor 
Wheel after the straws have been inserted. Here 
in . (Fig. 21) this comprises grippers 06 which 
are mounted upon a plunger G which moves 
co-axially with the pusher plunger 04. The 
gripper arms carry cam pieces 08 which coop 
erate with cam rollers 09 mounted upon the 
pusher plunger to cause the grippers to open 
when pushed forward, then to grip, thereafter 
to remain in gripping position until the carton 
is returned, and then to release it. The grippers 
engage the carton near the back, i. e., the hinge 
side of the long flap, so that enough resistance 
will be furnished to the grippers to cause them 
to hold the carton. The grippers thereafter with 
draw stil further so as to clear the end of the 
carton. In this retreat the forward gripper arm 
(in the direction of wheel travel) is moved out 
Ward more than the other so as to clear the 
carton as it begins to move forward. This is 
accomplished by the interaction of a roller if 
on the gripper and a fixed cam 2. The dogs 
2 are permitted to re-grip the carton to the 

Wheel before the Wheel moves. 
#5 position-R. E. flops closed 

(29). At the next or #5 position the left end 
of the carton with its flaps still open is found 
riding against another arcuate guide 5 (Fig. 
15). At the right end of the carton the flaps are 
finally closed at #5 position. It will be remem 
bered that at the filling or #4 position the flaps at 
this end had already been folded up but the tip 
of the long flap had not been entered in the 
carton. The flaps are maintained in this con 
dition between the #4 position and the #5 posi 
tion by an arcuate guide bar if 6 (Fig. 14) which 
engages the tip of the long flap and pushes it 
down radially toward the axis of the conveyor 
wheel. 
At the #5 position the tip of the long flap is 

pressed down into position to enter the carton 
(Fig. 17) by a swinging curved plate 20 while 
the body of the flap is pushed in Ward by a Swing 
ing flat plate 2. As the tip begins to enter the 
carton the top side c6 of the carton is bowed up 
in the center by squeezers 22 (Fig. 14) but 
after the tip has started in the squeezers are re 
leased and the side is pressed flat by a vertically 
reciprocating plate 23. During this closing op 
eration the arcuate plate 5 at the left end fur 
nishes a backing for the carton. After leaving the 
#5 position the right end of the carton, which 
is now closed, rides against an arcuate end plate 
25, which furnishes a backing while the flaps 
at the left end are closed at the next or #6 posi 
tion. 

#5 position-Long flap at L. E. Supung up 
(30) at #5 position the long flap at the left 

end will have been pushed up to a horizontal 
position (Fig. 15) if it does not have enough re 
sidual restliency to return so far-by a Swinging. 
blade 2 which is operated by mechanism which 
at the time is also closing a carton at the #6 
position. The flap when pushed up will be held 
in position by spaced end guides 28, 29 which 
receive the flap between them. The upper one 

29 prevents the flap from closing too far, it being 
noted that the side flaps have not yet been closed. 

#6 position-L. E. flaps closed 
(31) At #6 position (Fig.15), the side flaps are 

closed by blades 30 which are secured to the 
Swinging squeezer arms 3 which are employed 
like the similar ones at station #5 to bow up the 
upper Side of the carton. The forward blade is 
longer than the other to cause the forward short 
flap to be closed before the rearward one. The 
tip of the long flap is pushed down into entering 
position (Fig. 19) by a vertically reciprocating 
curved plate 33. The long flap is swung up by 
an oscillating flat plate 34, the tip being held 
down during this movement by a fixed curved 
guide plate 35. The blade 27 which, as noted, 
moved the flap up at #5 position is secured to the 
operating shaft 36 of the plate 34, though being 
located on the opposite side of the axis. During 
the final stage of the closing operation the 
Squeezers release the carton and a vertically re 
ciprocating blade 38 (Fig. 19) presses the top 
side of the carton flat again. 
#7 position-Dogs released-Package discharged 

(32) At #7 position the filled and closed pack 
age is discharged (Fig. 13) upon a belt conveyor 
40. Swinging, arms 4 release the retaining 
dogs and long Swinging arms 42 eject the pack 
ages along guide Supports 43 upon the belt. 
Pouver operating mechanism-The system of ro 

tary shafts 
The preceding description furnishes a general 

Survey of the direct operations of the machine 
upon the straws and cartons. To those skilled 
in the art suitable power means for causing these 
ultimate direct operations will readily occur. 
They may be of various sorts. Those which are 
found in the illustrated embodiment will be de 
scribed to make the entire embodiment fully 
understood. First, a skeleton view of the operat 
ing Shafts Will be given so these parts may be 
kept in mind since they will be referred to fre 
quently throughout the further description of 
power operating parts. 

Referring to Fig. 3, the motive power for the 
entire machine is supplied by a motor M. 
Through a belt 50 it drives a power take-off 
shaft 5 extending longitudinally of the ma 
chine, i. e., from front to back. The shaft is 
Supported in suitable bearings bolted to the frame 
F. throughout the description no mention will 
be made of the shape of the frame or the details 
of the supports for the various operating elle 
ments thereon except where special features are 
involved. 
The power take-off shaft 5 through a worm 

52 and a pinion 153 drives a front transverse 
shaft 2. Referring to Fig. 2, this shaft 2 through 
Suitable bevel gears f$4, 55 drives an inclined 
shaft 56 which in turn through other bevel gears. 
57, 58 drives a main transverse cam shaft 3. 
The drive ratio from shaft 2 to shaft 3 is 1 to 2; 
that is, shaft 2 is a full speed shaft making one 
revolution for each bundle of straws or each 
carton which is fed in, while shaft 3 is a half 
speed shaft making one half a revolution for 
each.bundle or each carton. 

Referring to Fig. 3, the main cam shaft 3 at 
its left end, through a pair of bevel gears 59, 
f60, drives a plunger camshaft 4. Shaft 4, like 
shaft 3 operates at half speed. 

Referring to Fig. 6, the shaft 2 through bevel 
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6 
gears 6, 62 drives a full speed plunger operat 
ing shaft 5. 

Referring to Figs. 4 and 10, the shaft 2 through 
sprockets 3, 64 and a sprocket chain f65 there 
for drives a short front transverse shaft 6. An 
adjustable idler sprocket S6 keeps the chain 
regulated. Shaft 6 is a full speed shaft. It 
drives a right hand longitudinal can shaft a 
(Fig. 2) through bevel gears 67, 8; and a mat 
ing left hand cam shaft b (Fig. 3) through bevel 
gears f69, IT0. Shafts Ta, b operate at fuld 
speed. 
Referring to Figs. 3 and 4, the shaft 2, through 

bevel gears fill, T2, an inclined shaft T3, and 
this through bevel gears 74, 75, drives a top 
cam shaft f at full speed. 
In the same figures it may be seen that the 

through sprockets 80, 8 and a 
sprocket chain 82 drives an air pump P. 

Referring to Fig. 2, the main shaft 3 through 
a spur gear 85, an idler spur pinion f 86, its in 
tegral idler bevel pinion 87 and a bevel gear 88 
drives a vertical cam shaft 8 at the #4 conveyor 
wheel position. This shaft 8 through bevel gears 
9, 92 drives a transverse Cam shaft 9 at the 
#4 position. The shafts 8, 9 operate at full 
Speed. w 

Still referring to Fig. 2, the shaft 8 through its 
driving bevel gear 58 and a mating bevel gear 
94 operates an inclined cam shaft to at the 
#5 position. The shaft to through bevel gears 
96, 97 drives a transverse cam shaft if at the 
#5 position. The shafts 0, operate at full 
speed. 

Still referring to Fig. 2, the shaft 3 through 
the spur gear 85, an idler spur gear 20, its in 
tegral idler bevel gear 202, and a bevel gear 203 
drives an inclined cam shaft 2 at the #6 posi 
tion. The shaft 2 through bevel gears 205, 206 
drives a transverse camshaft 3 at the #6 posi 
tion. The shaft f3 (Fig. 19) through bevel 
gears 207, 208 drives a short cam shaft 4. The 
shafts 2, 3, 4 all operate at full speed. 

Referring to Figs. 2 and 19, the idler spur gear 
20 at the #6 position carries an integral sprocket 
210 which - through a sprocket chain 2 l and a 
sprocket 20 drives a can shaft 5 at the #7 
position. The shaft 5 operates at full speed. 
The chain may be kept tight by an adjustable 
sprocket 23. 

Referring to Fig. 5, the shaft 5 through 
sprockets 25, 26 and a sprocket chain 27 (Fig. 
3) drives a conveyor belt pulley 7 which is 
rotatably mounted upon a fixed shaft 28. An 
adjustable idler sprocket 29 regulates the chain. 

Referring to Fig. 22a, the conveyor wheel is 
mounted on a hollow shaft 8 supported con 
centrically around the main cam shaft 3 by pedes 
tals 220. The hollow shaft is driven by ratchet 
mechanism which will be described hereinafter. 

The intermediate operating mechanisms 
Having explained the ultimate operating mech 

anisms and the primary driving mechanisms, 
there will now be discussed the intermediate driv 
ing mechanisms, such as cams, levers, links and 
the like. The description will be confined to the 
specific forms of these mechanisms which have 
been illustrated but with the understanding that 
these forms are merely illustrative and that other 
forms may be substituted for them. 
Mechanism for operating the suinging arms 22 
As shown in Fig. 27, the arms 22 are mounted 

upon an oscillating shaft 225. The shaft (Fig.2) 

is mounted in suitable bearding brackets 226 se 
cured to the top of the main frame of the ma 
chine, and at the right end is provided with a 
cam arm 227. The arm is rigid with the shaft 
and on its outer end carries a cam roller which 
rides upon a cam 228 fast on the cam shaft # 1. 
The cam has a single small elevation so as to 
swing the arms 22 into the chute a short distance 
for each bundle that is fed into the machine. 
Referring to Fig. 4 the cam 228 is located on 
the right end of shaft # outside the main frame. 
In Fig. 22b, which is reversed with respect to 
Fig. 4, it is the cam which appears at the left end 
of shaft it. The cam arm may be urged toward 
the cam by a spring 229. 

Mechanism for operating the upper feed 
film gers 23 

Referring to Fig. 27, the upper feed fingers 23 
are rigidly mounted upon parallel oscillating 
shafts 230. These shafts are mounted in bearings 
on the main frame and are geared together (Fig. 
3) So as to oscillate in opposite directions by 
sprockets 23 and a sprocket chain 232. One 
end of the sprocket chain is attached to one of 
the sprockets (the right hand one, Fig. 3) and the 
Other end is attached to a coil spring 233. The 
other end of the spring is attached to the main 
frame. The spring tends to move the fingers 23 
out of the chute. Referring to Fig. 22b, one of the 
shafts 230 (the front or right hand one, Fig. 3, 
or the left hand one, Fig. 29) is provided with 
a cam arm 234. The outer end of the cam arm 
is provided with a roller which rides on a cam 
235 fast on the camshaft # . As shown in Fig. 
29, the cam has a depressed concentric portion 
and an elevated concentric portion, the latter 
being longer than the former So as to hold the 
fingers 23 inward toward each other for the 
major part of the revolution of the shaft # . 
Mechanism for operating the louver feed fingers 24 

Referring to Fig. 27, the lower feed fingers 
24 are rigidly mounted upon parallel oscillating 
shafts 23. These shafts are mounted in bear 
ings on the main frame and are geared together 
(Fig. 3) so as to Oscillate in opposite directions 
by sprockets 238 and a sprocket chain. 239. One 
end of the sprocket chain is attached to one of 
the sprockets (the right hand one, Fig. 3) and the 
other end is attached to a coil spring 240. The 
other end of the spring is attached to the main 
frame. The spring tends to move the fingers out 
of the chute. Referring to Fig. 22b, one of the 
shafts 237 (the front or right hand one, Fig. 3 and 
the left hand one, Fig. 26) is provided with a 
cam arm 24. The outer end of the cam arm is 
provided with a roller which rides on a cam 242 
fast on the cam shaft # 1. The cam is shaped 
somewhat like the corresponding cam 235 for 
the upper fingers but is placed in the opposite 
position on the shaft so that the two sets of fin 
gers open and close at different times. 
Mechanism for operating the bundle shifting 

receptacle 25 
As shown in Fig. 27, the receptacle 25 is lon 

gitudinally divided into two compartments for 
alternately feeding bundles to the front or rear. 
As shown in Fig. 22b, the receptacle is also di 
vided transversely and the mating parts 25a, 25b. 
are Spaced away from each other in the center 
to permit the vertically reciprocating transfer 
frame 30 to move therebetween as heretofore 
noted. Each part is provided with an end plate 
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to confine the ends of the bundles and to these 
plates are attached slides 24 which move along 
fixed guides 25 fast on the frame. Referring to 
Figs. 22b, 26 and 29, the two parts of the recep 
tacle are operated by parallel sets of mechanisms. 
These sets comprise links 246 which are pivoted 
to the slides, arms 2 plvoted to the links 246 and 
loosely mounted to oscillate upon a shaft 248, 
can arms 249 riigid With the Brms 247, and iden 
tical and synchronized cams 250 which are 
mounted on the main shaft #3. The rollers on 
the ends of the arms 249 are held down upon 
the cams by coil springs. 25 . The cams have 
depressed and elevated concentric portions of 
approximately equal length to hold the compart 
ment in front and rear position for equal lengths 
of time. 

Mechanism for Operating the bundle flattening 
plates 26 

Referring to Fig. 22b, there are two aligned 
plates 26 on each side. They are spaced apart 
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at the center to permit movement of the verti 
cally reciprocating frame therebetween. A rub 
ber band 253 is stretched around the inner end 
of each plate for engaging the straws to prevent 
endwise slippage thereof when the confining 
bands are pulled of the bundles. Referring to 
Fig. 29, the plates 26 are mounted on rockshafts 
254 mounted in bearing brackets 255 (Fig. 3) 
Secured to the main frame. At the left side of 
the machine and within the main frame the 
shafts 25 are provided with rock arms 256 to 
which are attached connecting rods 257. At their 
lower ends the connecting rods are attached to 
cam arms 258, one of which is turnably mounted 
On the shaft 248 and one of which is mounted 
upon a corresponding shaft 259. Rollers which 
are provided at the ends of the cam arms ride 
upon cams 260 fast on the main shaft #3. The 
arms are held toward the cams, by coil springs 
26. The cams are identical but in opposite 
phase to cause the plates to move in alternation. 
They merely have a short elevated portion to 
cause the plates to swing in slightly at the proper 
time to flatten the bundle. Then they move out 
again. As seen in Fig. 28, fixed stops 262 are 
engaged by the rubber bands 253 on the plates 
when they move out to limit the outward 
movement. 

Mechanism for operating the lowering frames 30 
Referring to Fig. 28, the frames 30 are secured 

to slide rods 264 which are retained for vertical 
reciprocation by guides 265 attached to the main 
frame. The rods are pivotally connected by links 
266 to the free ends of can evers. 26. The 
levers are pivoted upon the shafts 28, 259 and 
intermediate their ends are provided with cam 
rollers which Operate upon cams. 28 secured to 
the main shaft #3. These cams, as shown in 
Fig. 27, are identical and arranged in opposite 
phase. They are formed with elevated concen 
tric portions and depressed concentric portions, 
with the latter longer so as to keep the frames 
30 in the lower position longer than they are 
kept in the higher position. Springs 269 tend 
to keep the frames in the lower position. 
Mechanism for operating the bundle gripping 

arms 34 on the loupering frame 
Referring to Fig. 28, the arms 34 are mounted 

upon and rigidly secured to hinge pins 2 which 
are secured in lateral projections 22 of the 
frames 30. As shown in Fig. 5 the arms are 

urged into bundle engaging position by helical 
springs 278 disposed on the hinge pins 27. Re 
turning to Fig. 28, the hinge pins 2 have cam 
arms 274 rigidly secured to their ends, and these 
arms are provided at their ends with cam rollers. 
The cam rollers roll up the outer surfaces of 
swinging cams 275 as the frames move upward, 
and at the top move over to the inner sides of 
the cams and roll back down upon fixed cams 
276 which are formed integral with the plate 
stops 262. The cam 275 is pivoted at its upper 
end to allow passage of the cam roller on its 
downward movement. The lower end of the cam 
25 drops down upon the lower cam 276 as soon 
as the roller passes its lower end and acts like 
a track switch to cause the roller to move out 
ward as it ascends. To assist the inward move 
ment of the arms at the upper end of their 
stroke, spring pressed rods 2 with rollers on 
their lower ends are mounted where the rollers 
will ride over can surfaces formed on the arms 
as the arms move upward. The rods 27 are 
mounted in cross bars 278 of the main frame. 
Mechanism for operating the swinging grippers 37 

Referring to Fig. 24, the grippers are mounted 
upon parallel shafts 280. The shafts are swing 
ably mounted in bearings on the main frame, 
One of which bearings is on the cross bar 278. 
As shown in Figs. 4 and 5 the shafts 280 are 
geared together by sprockets 28 and sprocket 
chains 282. One end of the chains is attached 
to one of the sprockets and the other is attached 
to coil springs 283. The spring tends to move the 
grippers outward away from the bundles. The 
grippers are swung inward by positive means. 
Lever arms 284 are attached to one of the-shafts 
280 (Fig. 5), or to an intermediate shaft 28s 
which is geared by gears 286 to the shaft 280 
to turn it in the proper direction (Fig. 4). Piv 
otally connected to these arms 284 are cam rods 
28, which are forked at their lower ends to em 
brace the shaft #4 and are provided with rollers 
which ride upon cams 288 secured to the shaft 
#4. The cams 288 for the front and rear sets 
of grippers are identical and in opposite phase 
and are shaped to give the grippers a long pause 
in which to grip the bands in their inner positions; 

Mechanism for operating the gripper japs 
Referring to Figs. 24 and 25, the grippers com 

prise fixed jaws which are rigid with the swing 
ing arms 37 and swinging jaws 290 which are 
pivoted to the fixed jaws. The swinging jaws 
are Operated by connecting rods 29 from levers 
292 which are pivoted to the upper ends of the 
Swinging arms 37. Springs 293 urge the jaws 
into closed position. The levers are provided 
with cam rollers which ride over the fixed cams 
2.94. The cams are formed with two raised por 
tions, one at each end, to cause the jaws to open, 
and an intermediate depressed portion to cause 
the jaws to close. The cams 288 (Fig. 5) have 
short raised portions within the depressed por 
tions for causing the arms to swing inward and 
the jaws to close again to regrip the bands while 
the striker fingers 38 pull them out from the 
bundle if they have not already been pulled out. 
The jaws are provided with horns at their upper 
ends to keep the free ends of the bands from 
flying around over them to get caught. . 
Mechanism for operating the striker fingers 38 
As shown in Fig. 27, the fingers 38 are mounted 
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frame. To the outer ends of the fingers are in 
tegrally formed cam arms 377 which are bent 
down along the side of the main frame. Rollers 
which are disposed on the cam arms cooperate 
With cams 38 on the camshafts a and b. Coil 
springs 379 urge the fingers toward the table. 

Safety mechanism for the clamp arms 
One or both of the clamp arms is completely 

insulated from the main frame and cam in any 
Suitable way and the arm and main frame are 
connected in an electrical circuit so as to give 
an indication of Some Sort if the finger touches 
the table, indicating that there is no carton be 
neath the finger. The carton, of course, is an 
insulating medium and prevents contact if it is 
present. 

Mechanism for operating the clamp blades 59 
Referring to Figs. 8 and 9, the blades 59 which 

hold the long flaps of the carton down while the 
tips are being broken are mounted upon pivot 
shafts 382. Integral With the clamp arms are 
can arms 383, the rollers of which ride on cams 
384 fast on the cam shafts la, Tib. Coil springs 
385 hold the cam arms toward the cams. 

Mechanism for operating the tip folding 
blades 57 

Referring to Fig. 7, the blades 57 are mounted 
upon pusher rods 387 which are pivoted to cam 
arms 388. The cam arms are mounted on shafts 
389 and are provided with cam rollers which ride 
on cams 390 fast on the cam shafts Ta, Tb. 
Springs 39 hold the cam arms toward the cams. 
The blades 57 have a rising and later a lowering 
movement as they push the tips over. They are 
normally held toward the table by Small coil 
springs 392 and cam rollers on the rods 387 move 
over cams. 393 fixed to the table to give the de 
sired movement. 

Mechanism for operating the carton opening 
finger 60 

Referring to Fig. 6, the finger 60 is pivotally 
mounted on a cam arm 395 which is journalled 
on the shaft 389 on the right hand side of the 
machine. A Small coil spring 396 urges the finger 
down on the carton and a large coil spring 39 
urges a roller on the cam arm against a cam 398 
fast on the shaft Ta. 

Mechanism for operating the carton opening 
plate 62 om the arcuate rack: 63 

As shown in Figs. 7 and 13, the rack 63 is 
mounted in an arcuate guideway 400 and is in 
mesh with an operating gear 40 on a flexed stub 
shaft 402. A gear 403 integral with the gear 40 
is engaged by a gear segment 404. The gear seg 
ment is mounted upon a pin 405 in a depending 
bracket 406. A can arm 407 is formed integral 
with the gear segment and the roller thereon en 
gages an operating cam 408 fast on the cam 
shaft #2. A coil spring 409 urges the gear seg 
ment in the direction to return the plate 62 to 
the table. 
Mechanism for operating the joint breaking 

rs 65 

Referring to Fig. 13, the arms 65 are mounted on 
a rock shaft 4 mounted in bearing brackets 42 
secured to the carton stack guides 52. An arm 
43 is secured to the left end of the shaft and 
to this arm is pivotally attached an operating rod 
44. Referring to Fig. 13, the rod 44 is connected 

9 
to one arm 45 of a bell cranklever pivoted upon 
the depending bracket 46. To the other arm 
47 of the lever is attached a cam rod 48. The 
other end of the camrod is bifurcated to straddle 
the #6 cam shaft and is provided with a roller 
which operates upon a cam 49 secured to the 
#6 shaft. A coil spring 420 connected to the arm 

and to the frame urges the arms 65 down 
Ward. 

Mechanism for operating the arms 74 for open 
ing the carton retaining dogs 72 or the carrier 
??heel 

As shown in Fig. 16, the dogs 72 are pivoted at 
the edges of the carton receiving recesses and 
are urged downward in carton engaging direction 
by light coil springs 422. Referring to Fig. 13, 
the arms 74 for operating the dogs are mounted 
upon upper and lower rock shafts 423, 424 re 
Spectively. As formed the arms on the lower 
rock shaft are longer than the arms on the upper 
rock shaft and require less arcuate movement to 
Operate the dogs than the upper arms. Referring 
to Fig. 15, the shafts 423, 424 are geared together 
by sprockets 425, 426 and a sprocket chain 427. 
One end of the chain is attached to the sprocket 
426 and the other end is attached to a coil spring 
428 secured to the main frame. The spring urges 
the arms in the direction to release the dogs. 
The Sprockets are made of different diameters so 
as to equalize the lineal movement of the dog 
operating pins of the arms 74. Near its left end 
the lower shaft 424 is provided with a cam arm 
429 the roller of which operates on a cam 430 
fast. On the cam shaft #2. 

Mechanism for operating the slides 76 for push 
ing the carton to the carrier wheel 

Referring to Fig. 10, the slides have secured 
therebeneath the brackets 432 which are yoked 
together to cause the two slides to move together 
by a cross rod 433. As shown in Fig. 13 a link 
434 is connected to the rod 43 and this link is 
operated by an arm 435 comprising part of a 
bell crank lever pivoted upon the rock shaft 436. 
The other arm 437 of the bell crank lever is pro 
vided with a roller which operates upon a cam 
438 fast on shaft #2. The slides are pulled rear 
Wardly by a coil spring 439 attached to the arm 
435 and to the main frame. 

Mechanism for operating the pusher fingers 75 
Referring to Fig. 10, the fingers 75 are pivoted 

upon a shaft 44 and are urged upward by a coil 
Spring 442. After pushing the cartons forward 
until they are in a position to be engaged and 
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seated by the gripper dogs, the fingers are pushed 
down by the engagement of a pin 443 secured to 
an arm on the shaft with a fixed cam 4.44. When 
the fingers move down they are engaged and held 
by the latch pawls 77, the pawls being urged into 
engaging position by springs 445. The fingers 
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will now move back beneath a carton on the 
table to a position where they can engage its rear 
side. The pawls are released from the fingers in 
the rear position by pins 446 on arms 447 which 
are mounted on a shaft 448 journalled in bear 
ings in depending brackets 449. The shaft has 
rigidly secured thereto an arm. 450 to which is 
connected the cam rod 45f. The rod straddles 
the cam shaft #6 and a roller on the rod oper 
ates on a cam 452 secured to the shaft. A coil 
spring 453 secured to the rod 45 and to the main 
frame urges the roller against the cam. 
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Mechanism for operating the ambrella pager 

81 and arms 82 for breaking the flap creases at 
i2 position 
Referring to Figs. 30, 31 and 32 the arms 3. 

are pivoted to the plunger at and are urged 
toward each other by the springs St. The arms 
are spread and allowed to converge again at the 
proper time, as explained, by the fixed cams 
upon which the rollers 3 of the arms ride. The 
plunger operates within a suitable guide within 
the same member that carries the cans . To 
the rear end of the plunger is attached a con 
necting link 457 which is plvoted to a carn lever 
5. The lever is mounted on a journal 45 and 

the roller on the lover end operates On a Can 
460 fast to the cam shaft F. urged away from the cartons by a coil spring. 
Mechanism for operating the songing afir 91 
for closing the trailing flap at the right end ?t 
#3 position 
Referring to Figs. 14 and 23, the arm is 

urged away from the carton flap by a helica 
spring 464 placed on the shaft 2. The outward 
movement of the arm is limited by a phin in 
the shaft which comes against a stop on the 
swinging frame. The arm is swung around 
against the flap by the engagement of Pin 

the shaft which comes against a fixed stop 
is secured to the frame as the frame 1 : ; cair 
rying the shaft is swung down The frame 9 
is mounted upon a pivot 46 and is swing down 
ward by a cam rod 469. The can rod straddles 
the camshaft #9 at the #4 position and a roller 
thereon operates upon a can which is Se 
cured to the shaft. The roller is urged against 
the cam by a coil spring . 
Mechanism for turning the contefo Dheel 7 
The wheel must be stopped very accurately in 

its various positions in order that the operations 
which are carried on in association therewith 
may proceed properly and promptly. Referring 
to rigs, 14 and 22a, the wheel is provided with 
oppositely directed turning and escapement 
ratchet wheels 474, respectively. The wheel 
is turned by a pawl 4T acting upon the ratchet 
wheel 474. The pawl is pivoted to the ratchet 
lever HTT which is mounted On the hollow shaft 

which surrounds the # can shaft. The lever 
T is operated by an eccentric rod 48 from an 

eccentric 479 fast on the #2 can shaft. As the 
atchet lever moves back with the pawl its 
lower end strikes an arm of the escapement 
pawl 48 and moves it 'out of a notch ready to 
drop into the next notch when the pawl again 
moves forward. 
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The wheel is held against free turning novº 
ment by a brake band 482 held against a drum 
is on the wheel by a coll spring , Flg. 5. 
The wheel is held accurately in operating po 

sitions for the various related mechanisms by a 
detent arm 485 pivoted at 486. A roller on 
the end of the arm engages notches of a detent 
disc 488 fast on the wheel shaft . The de 
tent roller is pressed inward by a telescopic 
spring-expanded connecting rod 9 attached to 
the arm 485 and to a cam arm 90. A roller om 
the cam arm operates upon a cam fast On 
the #2 cam shaft. 
Mechanism for operating the flap guide segment 

100 at #4 position 
Referring to Figs. 15 and 22a, the plate is 

The plunger is 

a,066,769 
mounted upon a plunger 49 which straddles the 
camshaft and operates within fixed guides 9. 
The plunger is provided with a cam roller which 
operates upon a cam 497 fast on the # shaft. 
springs 498 hold the roller down upon the cam. 
rechanism for operating the plate 102 for releas 

ing the carton holding dogs at #4 position 
Referring to Figs. 13 and 22a, the plate 2 is 

mounted upon a plunger S. This plunger 
straddles shaft 9 and operates within fixed 
guides 5. A cam roller on the plunger oper 
ates upon a cam S2 fast on the shaft #. 
springs 503 hold the roller against the cam. 

Safety mechanism for the guide plate 
The cam 52 closes a switch 54a and the 

plunger 5 opens a switch S4b. If the switch 
b is not opened in time the machine is 

stopped. 
echanism for operating the carton pushing 

pinger 104 at the #4 position 
Referring to Fig. 22a, the plunger 4 is se 

cured to a can rod SOS. A roller on the Outer 
end of the rod operates upon a can 50 fast on 
the vertical cam shaft #8. A spring is urges 
the roller against the can. 
rechanism for operating the gripper plunger 107 
for returning the cartons to the upheel at the 
#4 position 
Referring to Figs. 21 and 22a, the gripper 

plunger OT is provided with a cam roller which 
operates upon a cam S. fast on the can shaft 
is. A spring 5 urges the plunger roller 
against the can. 
echanism for operating the cured plate 120 
at the #5 position for pushing down the tip of 
the long flap 
Referring to Figs. 17 and 18, the plate 2 is 

mounted upon a lever 52 which is pivoted at 53. 
A can rod 54 which operates within fixed guides 
55 has a roller on its lower end which en 
gages the rear end of the lever 52 to lift the 
plate. A set screw S6 limits the downward 
movement of the plate so it will place the tip of 
the flap just at the slit which it is to enter be 
tween the carton side and the straws. The can 
rod is provided with a roller which operates on 
a cams fast on the cam shaft #. Springs 
S. attached to a pin in the pivot shaft 5 of 
the lever 52 and to a fixed part urge the plate 
dOWa. 
Mechanism for operating the squeezers 122 at 

#5 position 

Referring to Figs. 14, 17 and 18, the squeezer 
arms 22 are pivoted upon pins 52 and are 
urged in the direction to release the carton by 
helical springs 522 on the pins 52. The arms 
have rollers which operate upon cams 52, 52 
fast on the cam shaft #. 
Mechanism for operating the side pressing plate 

123 at #5 position 
Referring to Figs. 14, 17 and 18, the plate 2 

is secured to a plunger 52 which straddles the 
shaft and is provided thereabove with a roller 
which operates upon a cam 52 fast on the shaft. 
Springs 528 urge the plunger downward and a 
set screw 529 limits the downward movement to 
prevent closing the side of the carton in upon 
the entering flap too much. 
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Mechanism for operating the flat plate 121 for 

closing the long flap at the right end 
Referring to Figs. 17 and 18, the plate 2 is 

pivoted at 53 and is pressed inward by a roller 
on the end of a cam plunger rod 532. At the 
other end the rod carries a can roller which Op 
erates upon a cam 533 fast on the inclined shaft 
#0. The plate 2 is pulled outwardly by a coil 
spring 534. W 

Mechanism for operating the squeezer arms 131 
at #6 position for closing the short flaps and 
bouping out the top side of the carton at the left 
?????. 

Referring to Figs. 5, 19 and 20, the Squeezer 
arms 3 are mounted upon pivot pins 536 and 
are urged away from carton engaging position 
by helical springs 537 on the pins. The upper 
ends of the arms are provided with rollers which 
operate upon cams 538, 539 fast on the cam 
shaft # 3. 

Mechanism for operating the side pressing plate 
138 at position #5 

Referring to Figs. 5, 19 and 20, the plate 38 
is mounted upon a cam plunger 5 which strad 
des the shaft it 3 and thereabove is provided 
with a cam roller which operates upon a can 542 
fast on the shaft. Springs 543 urge the plunger 
downward and a set screw 544 prevents the 
plunger from moving down. So far as to injure the 
carton. 

Mechanism for operating the curved plate 133 at 
position #6 for positioning the ends of the 
long flaps at the left end 
Referring to Figs. 19 and 20, the plate 33 is 

mounted upon a cam plunger 546 which strad 
dies the can shaft # 3 and thereabove is po 
vided with a roller which operates upon a cam 
547 fast on the shaft. Springs 548 urge the 
plunger downward and a set screw 549 limits its 
downward movement so as to place the flap tip 
accurately in position to enter the Carton. 
Mechanism for operating the end closing plate 

134 at position #6 
Referring to Figs. 19 and 20, the plate 34 is 

mounted upon a shaft 36. Upon the shaft is 
secured a gear 552 which is driven by a gear seg 
ment 553 turning about a stub shaft 554. To the 
segment there is pivoted a cam rod 555, which 
straidles the cam shaft 4 and is provided with 
a roller which operates upon a calm 556 fast on 
the shaft. A coil spring 557 urges the roller 
against the cana. 
Mechanism for operating the spinging arms 141 
at position #7 for releasing the carton from the 
dogs 

Referring to Fig. 13, the arms 4 which carry 
the dog raising pins are mounted upon upper 
and lower shafts 560. The lower arms are longer 
than the upper arms. As shown in Fig. 14, the 
upper shaft is provided with a small sprocket 56 
and the lower shaft is provided with a large 
sprocket 562 to compensate for the difference in 
length of the arms 4. The sprockets are geared 
together by a sprocket chain 563. At one end the 
chain is connected to the large sprocket 562 and 
at the other end has attached to it a coil Spring 
564 which is anchored to the main frame. The 
spring urges the arms toward dog disengaging 
position. The lower shaft 560 is provided with 
a can arm 565 which at its free end carries a 

1. 
cam roller operating upon a can 566 fast on the 
cam shaft #5. 
Mechanism for operating the carton ejecting arms 

142 at position #7 
Referring to Fig. 13, the arm 42 is mounted 

upon a rock shaft 568. A cam arm. 569 is rigidly 
Secured to the shaft and at the outer end is pro 
vided with a roller which operates upon a cam 
50 fast on the shaft #5. The can arm is urged 
toward the cam by a coil spring 57. - 
The Operation of the apparatus has already 

been described. While one embodiment of the 
apparatus has been described with particularity 
for purposes of illustration it is to be understood 
that various changes and modifications may be 
made within the scope of the invention as-de 
fined in the subjoined claims. 

I claim:- 
1. Apparatus for packaging straws or similar 

articles, which are received in bundles With elas 
tic bands therearound, in cartons which have 
closure flaps at each end, which comprises in 
combination, a conveyor for separately elevating 
the bundles, a chute into which the conveyor de 
livers the bundles, movable arms in one side of 
the chute for pressing the bundles flat, successive 
fingers for dispensing the bundles downward one 
at a time, a double-compartment laterally shift 
able frame receiving alternate bundles from said 
chute in alternate compartments, a Swinging 
plate at each side of the central position at the 
chute for pressing the bundles flat vertically and 
confining them in said frame, a fixed curved 
groove-forning bracket on each side above the 
bundle, vertically movable frames on each side 
which first move a bundle upward and cause a 
grOOve to be formed in it and later descend with 
it, means on Said frames for grasping bundles, 
grippers which swing longitudinally of the bun 
dies for grasping the elastic bands and pulling 
them off the ends of the bundles, longitudinally 
divided boxes into which the bundles are lowered 
by Said vertically movable frame after the bands 
have been removed, means for forcing the parts 
of said boxes together after the bundles have 
been deposited therein, a double-compartment 
inserting receptacle movable laterally at the ends 
of Said boxes, plungers for pushing bundles from 
said boxes into a compartment of said recepta 
cle, a carrier for presenting a carton with its 
open end to the compartments of said receptacle 
when in a central position, and a plunger for 
pushing bundles from the receptacle into said 
carton. 

2. Apparatus for packaging straws or similar 
articles which are received in bundles with elas 
tic bands therearound, in cartons, which com 
prises in combination, means for feeding the 
bundles along one by one to a central position, 
means for shifting alternate bundles to opposite 
sides of the central position, means at the two 
side positions for removing the elastic bands of 
the ends of the bundles, means for grasping the 
bundles and shifting them downward, means for 
then shifting them endwise, means for then shift 
ing them back to a centra position, neans for 
presenting cartons at the central position, and 
means for shifting the bundles endwise into the 
cartons. 

3. Apparatus for packaging straws or similar 
articles which are received in bundles with elas 
tic bands therearound, in cartons, which con 
prises in combination, means for feeding bundles 
One by one, Swinging grippers for grasping the 
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bands and removing them from the bundes, 
means for presenting Open cartons to the ends 
of said bundles, and means for delivering the 
bundles into said cartons. 

4. In apparatus for packaging bundles of straws 
or similar articles, in combination, a chute down 
which the bundles descend by gravity, a plurality 
of pairs of curved fingers entering the chute 
from each side and arranged in sets at spaced 
distances along the length of the chute, a frame 
located at the open lower end of the chute for 
receiving bundles therefrom, and means for oper 
ating the spaced sets of fingers for dropping 
bundles one at a time from set to Set and from 
the last set to the receiving frame. 

5. In apparatus for packaging straws or similar 
articles which are received in bundles With elas 
tic bands therearound, in combination, means 
for presenting a bundle to a given position; Swing 
ing grippers mounted at the given position, grasp 
ing jaws for said grippers, means for swinging 
said grippers into a position where the jaws are 
on opposite sides of a band, means for closing 
the jaws for grasping a band, means for Swing 
ing the grippers outward beyond the ends of the 
bundle, and means for opening the jaws at the 
outer position for releasing the bands. 

6. In apparatus for packaging straws or similar 
articles which are received in bundles with elas 
tic bands therearound, in combination, means 
for presenting bundles to a given position, de 
vices for removing bands from the bundles, said 
devices being movable from an inner position 
where they engage the bands to an outer posi 
tion where they discharge them, and means at 
the outer position for assisting in the removal 
of bands from the devices. 

7. In apparatus for packaging straws or similar 
articles which are received in bundles with elas 
tic bands therearound, in combination, means 
for presenting bundles to a given position, de 
vices for removing bands from the bundles, said 
devices being movable from an inner position 
where they engage the bands to an Outer posi 
tion where they discharge them, and means for 
delivering a directed stream of fluid under pres 
sure to said devices when they are located in the . 
outer position for assisting in the removal of 
bands therefrom. 

8. In apparatus for packaging straws or similar 
articles which are received in bundles with elas 
tic bands therearound, in combination, means 
for presenting bundles to a given position, de 
vices for removing bands from the bundles, said 
devices being movable from an inner position 
where they engage the bands to an Outer posi 
tion where they discharge them, and a member 
movable across the space between the bundle and 
the device when it is in its outer position for 
striking the band to pull it away from the bundle 
in case it should still be held thereto. 

9. Apparatus as set forth in claim 8 in which 
said member consists of a Swinging arm. 

10. In apparatus for packaging straws or simi 
lar articles which are received in bundles with 
elastic hands therearound, in combination, means 
for presenting bundles to a given position, means 
for forming a longitudinal groove in the bundles, 
the bands being left spanning the groove, and 
means for engaging the bands along the groove 
and removing them from the bundles. 

11. In apparatus for packaging straws or simi 
lar articles Which are received in bundles with 
elastic bands therearound, in combination, means 
for presenting bundles to a given position, a 
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curved bracket mounted at said position, means 
for pushing a bundle of straws upward at the 
top to form a groove-therein by engagement with 
Said bracket, and means for engaging the bands 
along the groove and removing them from the 
bundle. 

12. Apparatus as set forth in claim 11 in which 
Said upward pushing means includes a member 
which moves over against the side of the bundle 
to change its Shape from rond to rectangular 
in cross section and to cause Some Straws at the 
top of the bundle to move upward along the 
sides of the curved bracket to form the groove 
in the bundle. 

3. Apparatus as set forth in claim 11 in which 
Said upward pushing means includes a member 
which moves upward against the bottom of the 
bundle to move it upward. 

14. Apparatus as set forth in claim 11 in which 
Said upward pushing means comprises a member 
which moves over against the side of the bundle 
and a member which moves upWard against the 
bottom of the bundle. 

15. In apparatus for packaging straws or simi 
lar articles, in combination, a, laterally slidable 
bundle Supporting frame which is Shorter than 
the bundle, a vertically slidable frame which en 
gages a bundle while held in the first mentioned 
frame along the part of the bundle not engaged 
by the first mentioned frame, said second men 
tioned frame moving the bundle down after the 
first ninentioned frame moves from beneath it, a 
third frame which is shorter than the bundle into 
which the second frame deposits the bundle, and 
a plunger for pushing the bundle endwise from 
the third frame So the Second frame can move 
back upward. 

16. In apparatus for packaging straws or sini 
lar articles, in combination, a narrow frame for 
grasping a bundle of straws between its ends, a 
two-part box for receiving the bundle, the parts 
of the box being disposed at each end of the 
frame and the frame being novable across the 
ends of the parts of the box, and means for 
pushing the parts of the box together after the 
frame has noved clear of them. 

it. In apparatus for packaging straWS or simi 
lar articles, in combination, a narrow frame for 
grasping a bundle of Straws between its ends, 
a two-part box for receiving the bundle, the parts 
of the box being disposed at each end of the 
frame and the frame being movable across the 
ends of the parts of the box, means for pushing 
the parts of the box together after the frame 
has moved clear of them, and a plunger for 
pushing the bundle endwise from the box after 
the parts have been brought together. 

18. In apparatus for packaging straws or simi 
lar articles, comprising in combination, a re 
ceptacle for inserting a bundle of loose straws 
în a carton, an enclosed ring-shaped member for 
directing the straws into the end of the carton, 
and a plunger for compressing the bundle of 
straWs until it will enter the ring shaped member. 

19. Apparatus as set forth in claim 18 which 
includes in further combination, resilient means 
for moving Said plunger on the compressing 
stroke. 

20. Apparatus as set forth in claim 18 which 
includes in further combination, means for giv 
ing an indication if the plunger does not move 
to a given position on the compressing stroke. 

21. In apparatus for packaging straws or simi 
lar articles, comprising in combination, a re 
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given position where they are fed into cartons, 
means for shifting said receptacle, said means 
including a resilient element for moving the re 
ceptacle in one direction, and means for giving 
an indication if said receptacle has not moved 
fully into the feeding position under the influence 
of the resilient element. 

22. In apparatus for packaging straws or simi 
lar articles, comprising in combination, a plunger 
for pushing a bundle of straws toward a carton, 
means for operating said plunger, said means 
including a resilient element for moving the 
plunger in feeding direction, and means for 
giving an indication if the plunger has not 
moved the full length of its feeding stroke. 
23. Apparatus for packaging articles in cartons 

which have end closure flaps extending straight 
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from the sides of the cartons, comprising in 
combination, a carrier wheel provided with means 
for holding a carton thereon with the flaps ex 
tending axially from the sides of the wheel, means 
for rotating said wheel intermittently and halt 
ing cartons at various positions, means for open 
ing the flaps at the charging end of the carton, 
means for closing the flaps at the other end of 
the carton, means at a filling position for re 
leasing the carton from the wheel, means for 
moving the carton endwise for filling, means 
for charging articles into the carton, and means 
for returning the carton to its original position 
on the Wheel. 

24. Apparatus as set forth in claim 23 in which 
said means for returning the carton includes 
grippers which engage the carton. 

25. Apparatus as set forth in claim 23 in which 
said means for returning the carton includes 
grippers which engage the carton upon the faces 
of two sides near the corners of another side. 

26. Apparatus as set forth in claim 23 in 
which said means for moving the carton endwise 
includes a plunger and in which said means for 
returning the carton comprises gripper jaws, and 
interacting means between Said plunger and 
said jaws for providing at least a part of the 
movement of Said jaws. 
27. In apparatus for packaging straWS or simi 

lar articles which are received with elastic bands 
therearound, in combination, means for holding 
a bundle, a frame movable vertically upward 
to embrace the bundle on the sides and bottom, 
a swingable arm mounted upon said frame for 
moving over and engaging the top of the bundle, 
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and elastic lining elements located interiorly of 
said frame and arm for direct engagement with 
the straws to avoid crushing them. 

28. In apparatus for packaging straws or sim 
ilar articles which are received with elastic bands 
therearound, in combination means for holding a 
bundle, a frame movable vertically upward to 
embrace the bundle. On the bottom and sides, a 
Swingable arm mounted upon Said frame for 
moving over and engaging the top of the bundle, 
and means for moving the arm over as the frame 
approaches the top of its stroke and holding it 
over as the frame moves downward, said last 
mentioned means comprising a cam follower arm 
rigid with said bundle engaging arm, and a cam 
for operating said cam arm. 

29. In apparatus for packaging straws or sim 
ilar articles which are received with elastic bands 
therearound, in combination means for holding 
a bundle, a frame movable vertically upward to 
embrace the bundle on the bottom and sides, a 
swingable arm mounted upon said frame for 
moving over and engaging the top of the bundle, 
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and means for moving the arm Over as the frame 
approaches the top of its stroke and holding it 
Over as the frame moves downward, said last 
mentioned means comprising a cam follower arm 
rigid with said bundle engaging arm, a swing 
able can pivoted at its upper end along which 
a part on said can follower arm moves on one 
side on its upward stroke and on the other side 
on its downward stroke, and a fixed cam beneath 
Said Swingable cam along which the part moves 
On the downward stroke. 

30. In apparatus for packaging straws or sim 
ilar articles which are received with elastic bands 
therearound, in combination means for holding a 
bundle, a frame movable vertically upward to em 
brace the bundle on the bottom and sides, a 
Swingable arm mounted upon said frame for 
moving over and engaging the top of the bundle, 
and means for moving the arm. Over as the frame 
approaches the top of its stroke and holding it 
over as the frame moves downward, said last 
mentioned means comprising a cam follower arm 
rigid with said bundle engaging arm, a cam for 
operating said cam arm, and an auxiliary, mem 
ber acting upon the bundle engaging arm in its 
upper position for pushing it over into engage 
ment With the bundle. 
31. In apparatus for packaging straws or simi 

lar articles which are received with elastic bands 
therearound in combination means for holding a 
bundle, a frame movable vertically upward to 
embrace the bundle on the bottom and sides, a 
Swingable arm mounted upon said frame for 
moving over and engaging the top of the bundle, 
and means for moving the arm over as the frame 
approaches the top of its stroke and holding it 
over as the frame moves downward, said last 
mentioned means comprising a cam follower arm 
rigid with said bundle engaging arm, a cam for 
operating said can arm, and an auxiliary resilient 
member which said bundle engaging arm engages 
at the upper end of its stroke for pushing the 
arm over into engagement with the bundle. 

32. Apparatus for packaging articles in cartons 
which have end closure flaps extending straight 
from the sides of the carton, comprising in com 
bination, a carrier wheel provided with means for 
holding a carton thereon with the flaps extend 
ing axially from the sides of the wheel, means for 
rotating said wheel intermittently and halting 
cartons at various positions, means for inserting 
articles in said cartons and means for closing 
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the flaps at the ends of the cartons, said folding 
means including means for pushing down the tip 
of the long flap, means for bowing out a side of 
the carton as the tip of the flap enters, means 
for pushing the tip of the flap within the carton, 
and means for unbowing said side as the tip moves 
further within the carton. 

33. Apparatus for packaging articles in cartons 
which have end closure flaps extending straight 
from the sides of the cartons, comprising in com 
bination, a carrier wheel provided with means 
for holding a carton thereon with the flaps ex 
tending axially from the sides of the wheel, means 
for rotating said wheel intermittently and halt 
ing cartons at various positions, means for insert 
ing articles in said cartons, and means for clos 
ing the flaps at One end of the carton, said means 
comprising a blade which Swings up to raise a 
long flap part way as the carton is halted at a 
given position after being filled, guides for hold 
ing the flap up as it moves toward another posi 
tion, means at the Second position for Swinging 
the short side flaps closed, means for closing the 
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long flap, said closing means for the long flap 
including a device for pushing the tip of the 
long flap to a given position where it will enter 
the carton, arms for bowing out the side of the 
carton, a plate device for pushing the flap in, 
and a device for unbowing the side as the tip of 
the flap enters the carton. 

34. Apparatus as set forth in claim 33 in which 
said plate device also operates the swinging blade 
at the previous position. 

35. Apparatus as set forth in claim 33 in which 
said bowing arms also carry plates which swing 5 
the short side flaps closed. 

UGENE CONI. 


