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This invention relates to a packaging machine and 
more particularly to a top closing machine for closing and 
sealing a lined and filled container. 
The invention has for an object to provide a novel and 

improved packaging machine of the character specified 
wherein provision is made for folding and closing the 
mouthportions of filled liner bags in a rapid and efficient 
manner during the continuous advance of the liner bags 
through the machine. 
The invention has for another object to provide a novel 

and improved packaging machine of the character speci 
fied for closing and sealing a lined carton wherein the 
mouth portion of the liner is provided with a bellows 
fold and sealed in a rapid, superior and efficient manner 
without interrupting the movement of the lined carton 
during its continuous advance through the machine. 
A further object of the invention is to provide a novel 

and improved packaging machine of the character speci 
fied wherein the sealed mouth portion of the liner bag is 
tucked into the carton and the carton flaps closed and 
sealed in a rapid and superior manner without interrupt 
ing the advance of the lined carton through the machine. 
A still further object of the invention is to provide a 

novel and improved packaging machine of the character 
specified wherein provision is made for detecting an in 
completely filled lined carton and for rejecting such car 
ton prior to being advanced to the folding and sealing 
apparatus. . 

With these general objects in view and such others as 
may hereinafter appear, the invention consists in the 
packaging machine and in the various structures, arrange 
ments and combinations of parts hereinafter described and 
particularly defined in the claims at the end of this speci 
fication. 

In the drawings illustrating the preferred embodiments 
of the invention: 

FIG. 1 is an outline plan view of the packaging machine 
embodying the present invention; 

FIG. 2 is a side elevation of the same shown partly in 
cross section; 

FIG. 3 is a plan view of the drive mechanism shown 
partly in cross section; 

FIG. 4 is a plan view of the container intake portion 
of the machine; 

FIG. 5 is a side elevation of the intake portion of the 
machine showin in FIG. 4. 

FIG. 6 is a plan view detail partly in cross section of 
timing mechanism for releasing alternate containers being 
advanced to the intake portion of the machine, the sec 
tion being taken on the line 6-6 of FIG. 7; 

FIG. 7 is a side elevation of the timing mechanism 
shown in FIG. 6 shown partly in cross section; 

FIG. 8 is a plan view of a portion of the container 
release mechanism shown partly in cross section; 

FIG. 9 is a side elevation partly in cross section of the 
apparatus shown in FIG. 8; 

FIG. 10 is a side elevation of the apparatus for detect 
ing an incompletely filled container; 

FIG. 11 is a plan view of the upper portion of the 
apparatus shown in FIG. 10; 
FIG. 12 is a cross sectional plan view taken on the line 

12-12 of FIG. 10; 
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FIG. 13 is a detail view in side elevation of a portion 

of the apparatus shown in FIG. 10; 
FIG. 14 is a detail in side elevation of another portion 

of the apparatus shown in FIG. 10 shown partly in cross 
section and illustrating the parts in a different position 
of operation; 

FIG. 15 is a plan view of the rejecting mechanism for 
rejecting an incompletely filled container; 

FIG. 16 is a side elevation of the apparatus shown in 
FIG. 15; 

FIG. 17 is a cross sectional plan view taken on the line 
17-17 of FIG. 16; 

FIG. 18 is a cross sectional detail of a portion of the 
control mechanism for operating the rejecting mecha 
n1Sn; 

FIG. 19 is a view in front elevation of apparatus for 
spreading the side flaps of the container prior to entering 
the bellows folding and sealing mechanism; 

FIG. 20 is a detail view in front elevation of the appa 
ratus shown in FIG. 19; 

FIG. 21 is a plan view of the apparatus shown in 
FIG. 19; 

FIG. 22 is a detail view in side elevation and partly in 
cross section of the apparatus shown in FIG. 19; 

FIG. 23 is a similar view showing the parts in a dif 
ferent position of operation; 

FIG. 24 is a plan view of the upper portion of one 
bellows folding and sealing head and associated appa 
ratus; - 

FIG. 25 is a front elevation of the folding and sealing 
apparatus shown in FIG. 24; 

FIG. 26 is a side elevation of the folding and sealing 
apparatus shown in one position of operation; 

FIG. 27 is a similar view with the parts shown in a 
different position of operation; 

FIG. 28 is a cross sectional view in side elevation of 
the lower portion of the apparatus shown in FIG. 27 
which includes the elevating mechanism; 

FIG. 29 is a detail plan view partly in cross section as 
seen from the line 29-29 of FIG. 28; 

FIG. 30 is a cross sectional plan view taken on the line 
30-30 of FIG. 28; 

FIG. 31 is a front elevation of the elevating mecha 
nism shown in FIG. 28; 

FIG. 32 is a diagrammatic cam chart to be referred to; 
FIG. 33 is a plan view partly in cross section as seen 

from the line 33-33 of FIG. 26; 
FIG. 34 is a cross sectional detail view taken on the 

line 34-34 of FIG. 26; 
FIG. 35 is a plan view detail of the folding and sealing 

apparatus shown in a different position of operation from 
the position shown in FIG. 33; 

FIG. 36 is a detail view in side elevation of the folding 
and Sealing mechanism with the parts shown in a dif 
ferent position of operation from that shown in FIG. 25; 

FIG. 37 is a side elevation of the apparatus shown in 
FIG. 36; 

FIG. 38 is a diagrammatic plan view of the bellows 
folding mechanism shown at the start of the folding 
operation; 

FIG. 39 is a front elevation of the same; 
FIG. 40 is a view similar to FIG. 39 showing the parts 

in a second position of operation in the sequence of form 
ing the bellows fold; 

FIG. 41 is a view similar to FIG. 40 showing the parts 
advanced to a third position in the folding and sealing 
operation; 

FIG. 42 is a plan view showing the folding plates ad 
vanced to a further position of operation in forming and 
sealing the bellows fold; 
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FIG. 43 is a front elevation with the parts in the posi 

tion as shown in FIG. 42; 
FIG. 44 is a plan view showing a further position in 

the bellows folding and sealing operation; 
FIG. 45 is a front elevation with the parts in the posi 

tion as shown in FIG. 44; 
FIG. 46 is a plan view showing a further step in the 

forming of the bellows fold; 
FIG. 47 is a front elevation with the parts in the posi 

tion shown in FIG. 46; 
FIG. 48 is a plan view showing the bellows fold in its 

completed form; 
FIG. 49 is a front elevation showing the parts in the 

position indicated in FIG. 48; 
FIG. 50 is a detail view in cross section of a safety 

mechanism to be referred to; 
FIG. 51 is a plan view of commutator rings forming a 

part of the electrical system for supplying heat to the 
heat sealing apparatus; 

FIG. 52 is a cross sectional view taken on the line 
52-52 of FIG. 51; 

FIG. 53 is a plan view showing the wiring to the com 
mutator brushes; 

FIG. 54 is a detail view in cross section taken on the 
line 54-54 of FIG. 51; 
FIG. 55 is a wiring diagram of the electrical controls 

to be referred to; 
FIG. 56 is a plan view of the discharge conveyor il 

lustrating apparatus for tucking the sealed bellows fold 
into the carton and for closing the end flaps of the carton; 

FIG. 57 is a front elevation of the apparatus shown in 
FIG. 56; 

FIG. 58 is a detail view of one of the folding plates 
shown in FIG. 56; 

FIG. 59 is an enlarged detail view in front elevation 
of a portion of the apparatus shown in FIG. 57; 

FIG. 60 is a cross sectional view taken on the line 
60-60 of FIG. 56; 

FIG. 61 is a plan view of the end flap folding apparatus 
shown in FIG. 57; 

FIG. 62 is a side elevation of the same; 
FIG. 63 is a view similar to FIG. 61 shown in a dif 

ferent position of operation; 
FIG. 64 is a side elevation of the apparatus shown in 

FIG. 63; 
FIG. 65 is a view similar to FIG. 63 with the parts 

shown in a different position of operation; 
FIG. 66 is a side elevation of the apparatus shown in 

FIG. 65; 
FIG. 67 is a plan view of adhesive applying mechanism 

for applying adhesive to the carton side flaps; 
FIG. 68 is a front elevation of the same; 
FIG. 69 is a plan view of auxiliary drive mechanism 

forming a part of the adhesive applying apparatus; 
FIG. 70 is a side elevation of the drive mechanism 

shown in FIG. 69; 
FIG. 71 is a detail plan view of a portion of the drive 

mechanism shown in FIG. 69; 
FIG. 72 is a plan view detail of the folding rails for 

closing and sealing the carton side flaps; - 
FIG. 73 is a front elevation of the apparatus shown 

in FIG. 72; and - 
FIG. 74 is a cross sectional view taken on the line 

74-74 of FIG. 72. 
In general the present invention contemplates a novel 

and improved packaging machine for handling lined con 
tainers having a heat sealable lining material, preferably 
a paper lining provided with a wax or paraffin coating, 
and inserted in a carton wherein the containers are con 
tinuously advanced through the machine at a constant 
rate of speed, and wherein provision is made for forming 
a bellows fold in the mouth of the liner and for heat 
Sealing the same without interrupting the advance of the 
continuously moving containers. In the preferred em 
bodiment of the invention a plurality of bellows folding 

0. 
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4. 
and sealing heads are moved continuously in alignment 
with successive containers during a portion of their travel 
through the machine, and provision is made for elevating 
the containers into operative relation to their respective 
folding and sealing heads during their continuous ad 
vance, during which time the bellows fold is formed and 
sealed whereupon the container is again lowered without 
interrupting the continuous advance of the container. 
Thereafter, the container is advanced through subsequent 
stations for tucking the extended lining closure into the 
carton and for closing and sealing the carton flaps to 
complete the container closing operation. 

In the illustrated embodiment of the invention the lined 
and filled containers are delivered into the packaging ma 
chine from a filling or weighing machine of any usual 
or preferred type (not shown) and from which the filled 
containers are discharged onto two parallel conveyers, 
and provision is made in the preferred embodiment of 
the invention for alternately releasing the foremost con 
tainer from each conveyer to form a single line of con 
tainers arranged in predetermined spaced relation to be 
received into the present packaging machine. Provision 
is also made in the preferred embodiment of the inven 
tion for detecting an incompletely filled container and for 
rejecting such container prior to being advanced to the 
folding and sealing apparatus. 

Referring now to the drawings and particularly to 
FIGS. 1 to 4, in general the containers 10 are delivered 
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to the present packaging machine in contiguous engage 
ment on two belt conveyers 12, 14, the foremost con 
tainers in each line being released alternately in timed 
relation to the operation of the packaging machine onto 
a conveyer 16 to form a single line of containers ar 
ranged in predetermined spaced relation. As shown in 
FIG. 4, the container releasing mechanisms are indicated 
generally at 18 and 20 for cooperation with the contain 
ers being delivered by conveyer belts 12, 14 respectively, 
and in operation successive continuously moving lined 
and filled containers are first delivered to a rotary detect 
ing station indicated generally at 22 which is arranged to 
detect incompletely filled containers during the contin 
uous movement thereof. The containers are continuous 
ly advanced through the detecting mechanism onto a 
main conveyer 24 having a normally inoperative rejecting 
station indicated generally at 26 arranged adjacent the 
main conveyer and remote from the detecting station, 
Such rejecting mechanism being rendered operative to re 
ject an incompletely filled container from the main con 
Weyer 24 onto a discharge conveyer 28 through timing 
mechanism indicated generally at 30 responsive to the de 
tecting mechanism. The completely filled containers then 
pass through side flap spreading mechanism indicated gen 
erally at 32 which operates to spread the carton side flaps 
preparatory to the container being received into the bel 
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lows folding and sealing apparatus indicated generally at 
34. The bellows folding and sealing apparatus 34 in 
cludes a plurality of identical folding and sealing heads 
36 mounted to be rotated in alignment with successive 
containers, and in operation as the containers enter the 
folding and sealing station they are elevated into op 
erative engagement therewith by elevating mechanism in 
dicated generally at 38 while being continuously advanced 
at a constant rate by said main conveyer 24. Thereafter, 
as the container leaves the folding and sealing station it 
is again lowered to its initial level where provision is 
made during its continuous advance for tucking the up 
standing sealed portion of the lining into the carton, pref 
erably by guide rails disposed immediately beyond the 
folding and sealing station in a position as indicated gen 
erally at 40, whereupon the container passes through a 
flap folding station indicated generally at 42 arranged to 
fold the leading and trailing carton end flaps over the 
top of the folded down sealed portions of the lining, the 
side flaps being spread outwardly at this time. The con- ... 
tinuously moving containers with their side flaps spread 



2,996,855 
outwardly are then passed through an adhesive applying 
device indicated generally at 44 for applying adhesive 
to the side flaps whereupon the latter are folded over the 
top of the carton one upon the other by folding rails 
immediately beyond the adhesive applying station in a 
position as indicated generally at 46. The completely 
closed and sealed container is then passed under pressure 
rolls 48 to press the side flaps into sealing engagement 
whereupon the containers are discharged from the main 
conveyer 24 into a dryer of any usual or preferred form 
indicated generally at 50. 

Referring now to FIGS. 4 to 9 for a more detailed 
description of the intake apparatus, the container delivery 
belts 12, 14 run around pulleys 52, 54 respectively at one 
end of each conveyor, the pulleys being mounted on a 
shaft 56 arranged to be driven from the main drive shaft 
58 of the machine through connections including a chain 
and sprocket drive 60 from a shaft 62 supported in a 
bracket 64 attached to the frame 66 of the detecting ap 
paratus 22, the chain and sprocket drive 60 being connect 
ed to a shaft 65, and a chain and sprocket drive 67 from 
the shaft 65 is connected to the pulley shaft 56. The shaft 
62 is connected by bevel gears 68 to a vertical shaft 70 
which in turn is connected by a chain and sprocket drive 
72 to a vertical shaft 74. The shaft 74 is connected by 
a chain and sprocket drive 76 to a sleeve shaft 77 Sup 
ported by a stationary central shaft 78 of the detecting 
apparatus 22. 
As shown in FIG. 3, the main drive shaft 58 is driven 

through a belt connection 80 from an electric motor 82 
to a shaft 84 mounted in the frame 86 of the bellows fold 
ing and sealing apparatus 34. The shaft 84 is provided 
with a worm pinion 88 which meshes with a worm gear 
90 fast on a vertical shaft 92 which in turn is connected 
by bevel gears 94 to one end of the main drive shaft 58 
which is extended longitudinally of the machine. The 
other end of the drive shaft 58 is connected by bevel 
gears 96 to a vertical shaft 98 which in turn is connected 
by a chain and sprocket drive 100 to the sleeve shaft 77 
of the detecting apparatus, the chain running over idler 
sprockets 99 and 101 as shown. As indicated in FIG. 3, 
the main drive pulley 81 may be loosely mounted on its 
shaft 84 and is operatively connected to the shaft by a 
clutch member 83 fast on the shaft and arranged to be 
manually engaged with the pulley 81 by a clutch handle 
85. 
As shown in FiG. 4, each container release mechanism 

18, 20 includes a rotatable vane or blade 102 mounted 
at the upper end of a one revolution vertical shaft 104. 
As shown in detail in FIGS. 8 and 9, the shaft 104 of 
each unit is provided with the driven member 106 of 
a one revolution clutch of any usual or preferred type, 
the driving member 107 being fast on an aligned vertical 
shaft 108 which is continuously rotated in timed rela 
tion to the operation of the packaging machine through 
connections including a chain and sprocket drive 110 
from a vertical shaft 112 which, as seen in FIG. 4, is 
connected by bevel gears 114 to a horizontal shaft 116. 
The shaft 116 is driven through a chain and sprocket 
drive 118 from the horizontal drive shaft 62 as shown in 
FIG. 4. As illustrated in FIGS. 8 and 9, the one revolu 
tion clutch is held in its disengaged position by a pawl 
120 pivotally mounted at 122 arranged to stop the driven 
shaft 104 in a predetermined position with the blade 102 
extended transversely of the conveyer in the path of the 
foremost container in the line. 
The pawl arm 120 is arranged to engage a notched por 

tion 21 of the driven element 106 of the one revolution 
clutch and is provided with a second arm 124 operatively 
connected to a solenoid 126. In operation the opposed 
container release mechanisms 18, 20 disposed in operative 
relation to the line of containers being delivered by the 
conveyers 12, 14 respectively are arranged to be ro 
tated alternately in timed relation to the operation of the 
machine through timing mechanism indicated generally 
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6 
at 132, see FIGS. 6 and 7, which is arranged to actuate 
the solenoids 126, 127 alternately to effect rocking of the 
pawl 120 out of the notched portion 121 and permit one 
revolution of the shaft 104, the arm 120 again engaging 
the notch at the end of one revolution. A second pawl 
arm 34 also pivotally mounted at 122 and arranged in 
opposed relation to the arm 120 is arranged to engage a 
second and opposed notch 135 in the driven element 106 
to prevent back lash or reverse rotation of the shaft 104 
at the end of the one revolution. As indicated in FIGS. 
8 and 9, each arm 120, 134 is provided with an extension 
136 cooperating with shock absorbing coil springs 138. 
As illustrated in FIGS. 6 and 7, the timing mechanism 

132 includes a pair of cam operated switches 140, 142 
arranged to first close the circuit to the solenoid 126 of 
one release mechanism 18 and to thereafter close the 
circuit to the solenoid 127 of the second release mecha 
nism 20 in timed relation to the movement of the con 
tainers through the machine. Each switch 140, 142 is 
provided with a pivotally mounted switch arm carrying 
a roller 144 cooperating with its respective cam. 146, 148, 
the cams being fast on a shaft 150 arranged to be rotated 
through drive connections from the main cam shaft 58 
which may include a chain and sprocket drive 152 be 
tween the shaft 150 and a shaft 154, spur gears 156 be 
tween shaft 154 and shaft 158, and a chain and sprocket 
drive 160 from shaft 158 to the shaft 98 which is con 
Inected by bevel gears 96 to the main drive shaft 58 as 
described. The switches 140, 142 and the solenoids 126, 
27 form part of a control circuit shown in FIG. 55 
which will be hereinafter more fully described. 
From the description thus far it will be seen that the 

container release mechanisms 18, 20 operate to release 
successive foremost containers in each line thereof al 
ternately to form a single line of containers in timed rela 
tion to the movement of the containers through the ma 
chine by operation of the timing switches 140, 142, and 
in order to permit operation of the container release 
mechanisms only when containers are present on the 
conveyers 12, 14, each conveyer is provided with a feeler 
arm 162 pivotally mounted at 164 which is spring urged 
into the path of an oncoming container on its respective 
conveyer adjacent the release mechanism and is arranged 
to be rocked outwardly by a container coming into en 
gagement with its respective rotary release blade 120. 
Each feeler arm 162 is connected at its pivotal end with 
a microswitch 166 included in the circuits between the 
Solenoids 126, 127 and the timing switches 140, 142. In 
operation the circuits to the solenoids 126, 127 are open 
When no containers are present on their respective con 
veyers, the arrival of a container into releasing position 
rocking its feeler arm 162 to close the circuit to its sole 
noid to permit subsequent actuation by its timing switch. 

Provision is also made for holding back the line of 
containers behind a released container until the released 
container passes through the release mechanism and its 
releasing blade 102 has rotated one revolution to re 
turn to its transverse position in the path of the line 
of containers, and as herein shown, see FIGS. 4 and 5, 
each conveyer is provided with container engaging mech 
anism indicated generally at 168, 170, each mechanism 
including a container engaging pad 172 carried by an 
arm 174 fast on a rocker shaft 576 mounted to rock in 
a bracket 178 attached to the side rail of its conveyer. 
The lower end of each rocker shaft 76 is provided with 
an arm 180 carrying a roller 182 which may be spring 
urged into cooperating engagement with a cam 184 fast 
on the drive shaft 65 which is driven from the main 
drive shaft 58 as previously described. In operation the 
cams 184 are arranged to rock the container engaging 
pads alternately and in timed relation to the operation of 
the container release mechanisms 18, 20 so as to hold 
back the advance of its line of containers on its respec 
tive belt 12, 14 when the foremost container is released 
and to again release its line of containers when its 
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rotary releasing blade 102 has returned to its initial po 
sition at the end of its revolution. 
As shown in FIGS. 4 and 5, the released containers 

are arranged to be engaged by pusher arms 186 carried 
by horizontal chain conveyers, one chain conveyer 188 
cooperating with the containers released from conveyer 
belt 12 and the other chain conveyer 190 cooperating 
with the containers released from belt conveyer 14, the 
conveyer 14 being provided with guide rails at its dis 
charge end to guide the containers into a single line 
with the containers from belt conveyer 12. The chain 
conveyer 188 runs over sprockets 192, 194, and the 
chain conveyer 190 runs over sprockets 196, 198 and 200, 
each chain being connected to its respective vertical shaft 
112 driven from the main drive shaft as previously de 
scribed in timed relation to the movement of the con 
tainers through the machine. In order to rapidly advance 
the released containers from their released position away 
from continuous engagement with a succeeding container 
in the line and into operative position to be engaged by 
a pusher arm 186, successive released containers from 
each line are arranged to be received by intermediate 
belt conveyers 202, 204 respectively. As herein shown, 
each rapidly moving conveyer 202, 204 is arranged to 
run over drive pulleys 206 and idlers 208, 210, see FIG. 
5, the drive pulleys 206 being fast on a shaft 212 con 
nected by a chain and sprocket drive 214 from the drive 
shaft 62. 

Successive alternately released containers thus brought 
into a single line and advanced in predetermined spaced 
relation by the pusher arms 186 are delivered across a 
bridge plate 187 and into the path of successive pusher 
fingers 216 which are carried by and rotatable with a 
rotary supporting disk 218. As illustrated in FIGS. 10 
and 12, there are three sets of pusher fingers 216, each 
set comprising an upper finger and a lower finger which 
are mounted fast on a vertical shaft 220 rockingly mounted 
in upper and lower flange portions 222, 224 of brackets 
226 attached to the disk 218, the latter being secured to 
a flange member 228 keyed to the sleeve shaft 77 through 
which the stationary central shaft 78 extends. Each 
rocker shaft 220 is provided at its lower end with a can 
lever 230 carrying a roller 232 cooperating with a cam 
234. The pusher fingers 216 are spring urged inwardly, 
as shown, and are held outwardly rocked by the cam 
234 to engage the rear of a container and carry it around 
the rotary detecting path, the containers being guided 
by bottom and side rails 236, 237 respectively supported 
from the machine frame, as shown, and by inner rails 233. 
The cam 234 is provided with a straight cut portion 235 
at the intake point arranged to effect retraction of the 
fingers to permit a container to enter the rotary path 
without interference, the fingers then being extended in 
timed relation to the advance of the container to engage 
the rear face thereof to continue the movement of the 
container through the rotary path. The cam portion 
235 also effects retraction of the fingers at the point of 
discharge of the container from the rotary path onto the 
main conveyer 24 as shown. 
As illustrated in FIGS. 10 and 14, the detecting ap 

paratus for detecting incompletely filled containers com 
prises a three-head turret, each head including a vertically 
movable rod 238 having a detecting block 240 at its 
lower end, and in operation as the filled containers are 
advanced around the rotary path of the detecting ap 
paratus in alignment with the detecting heads provision 
is made for lowering the vertically movable blocks 240 
into successive containers to engage the top surface of 
the material therein, and in the event that the container 
is incompletely filled the detecting block is arranged to 
drop into the container beyond a normal filling level 
indicating that the container is incompletely filled and 
lacks sufficient volume of material to be commercially 
acceptable. As herein shown, the vertically movable 
rods 238 are mounted to slide in upper and lower bear 

O 

5 

20 

25 

30 

35 

40 

45 

50 

55 

60 

65 

70 

75 

8 
ing members 242, 244 attached to an upstanding plate 
246 which is secured by bolts 248 to a turret arm 250 
carried by a flange member 252 keyed to the sleeve shaft 
77. Each rod is provided with a cam roll 254 rotatably 
mounted on an extension from a collar 256 adjustably 
clamped to its rod. The roller 254 extends through a 
slot in its plate 246 and is arranged to cooperate with 
a cam path 258 formed in a stationary barrel cam 260 
supported by brackets 262 attached to a flange member 
264 keyed to the stationary central shaft 78. The high 
part of the cam holds the rod and its detecting block 240 
in its upraised position, and in operation as successive 
containers are brought into alignment with successive 
idetecting blocks by the pusher fingers 216 the blocks are 
lowered into the containers as the rollers pass into the 
low portion of the cam, each roller being free from the 
cam path and suspended therein when the detecting 
block engages the top of the material in a normally or 
completely filled container whereupon the block is again 
elevated out of the container by the cam 260 to permit 
the container to be advanced to the main conveyer 24. 
As shown in FIG. 10, each rod 238 may be provided 
with a relatively weak or light spring 239 coiled there 
about and supported at its lower end by one leg of an 
angle bracket 241 adjustably secured to the lower bear 
ing member 244. In operation the cam roll collar 256 
engages the upper end of the spring 239 as the rod is 
lowered in order to balance some of the weight of the 
rod and its detecting block so as to prevent tamping or 
packing of the material in the containers. 

In the event that a container is only partially filled, 
the detecting block will continue to be lowered into the 
container by its own weight, the cam path 258 being en 
larged or widened at its low point to permit such lower 
ing movement, and when the detecting rod and block are 
permitted to fall beyond the normal fill level provision 
is made for closing a circuit to the control means for 
effecting rejection of such defective container at a point 
remote from the detecting turret, as will be described. 
As shown in FIGS. 10 and 14, the circuit closing means 
includes a stationary switch 266 supported on a bracket 
268 secured to the central shaft 78. The switch 266 is 
provided with a spring pressed roller arm 270 normally 
urged into an upwardly rocked or open position, as 
shown in FIG. 10, the roller being arranged to cooperate 
with a cam piece 272 carried by a bracket 274 adjustably 
secured to a collar 276 attached to the upper end of the 
rod 238 as shown in FIG. 10. While FIG. 14 shows the 
detecting block resting on top of the material in a normal 
ly filled container, it will be seen that if the rod and block 
were permitted to fall below such level, to a level indicated 
by dotted lines in FIG. 14, the cam piece 272 carried 
by the rod 238 would be in a position to engage the 
roller and rock the switch arm 270 downwardly to close 
the circuit for actuating the rejecting mechanism 26 as 
the moving cam piece passes the stationary switch 266. 
The rod 238 and its block 240 are subsequently elevated 
out of the container to permit the latter to be advanced 
onto the main conveyer 24. 
As illustrated in FIGS. 10 and 13, provision is made 

for stopping the machine in the event that undue resist 
ance to rotation of the pusher fingers 216 recurs, such as 
in the event of a jam of a container by such fingers. For 
this purpose the sleeve shaft 77 may be separated at an 
intermediate point, as indicated at 278, the upper portion 
thereof being provided with a driven clutch element 280 
and the lower portion thereof being provided with a driv 
ing clutch element 282. The driving element 282 is keyed 
to the lower sleeve portion in a manner such as to permit 
vertical sliding movement on the sleeve and is provided 
with a pair of pivotal arms 284, one on each side, only 
one of which is shown, each arm being provided with a 
V-shaped tooth 286 arranged to fit into a notch 288 
formed in the driven element, each tooth 286 being held 
in driving engagement with the notches 288 by a spring 
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289 connected to the bracket 218, and by a spring 290 
coiled about the sleeve and interposed between a collar 
292 fast on the lower sleeve and an annular disk 294 
bearing against the pivotal arms 284 as shown. In op 
eration in the event that the upper or driven portion of 
the sleeve 77 should come to rest because of a jam, the 
lower sleeve portion will continue to rotate causing the 
teeth 286 to slip out of their notches 288 and effecting 
depression of the disk 294 against the force of the springs 
289, 290. As herein shown, the disk 294 is arranged to 
cooperate with the upper end of a rod 296 mounted for 
vertical movement in a supporting bracket 298, the lower 
end of the rod 296 cooperating with a switch arm 300 
forming part of a normally closed switch 302, which 
forms a part of the control circuit shown in FIG. 55, and 
which is arranged to be opened to break the circuit to 
the driving motor 82 of the machine when the disk 294 is 
depressed as the result of a jam of the containers or other 
undue resistance to rotation of the upper or driven portion 
of the sleeve shaft 77. 
As illustrated in FIGS. 1 and 11, after passing through 

the detecting mechanism, 22, successive containers are 
transferred into the main conveyer path 24 without inter 
rupting the continuous advance thereof, and as herein 
shown, the main conveyer path 24 may comprise a metal 
band conveyer 304 arranged to run over an idler pulley 
306 at one end of the machine and a drive pulley 308 
at the other end of the machine as shown in FIGS. 1 and 
2. The drive pulley 308 is mounted to rotate with the 
central shaft 310 of the bellows folding and sealing unit 
34, the pulley being connected to a flanged hub 312 
keyed to the shaft 310 as shown in FIG. 2. The lower end 
of the shaft 310 is provided with a gear 314 fast thereof 
which is in mesh with a gear pinion 316 fast on an inter 
mediate shaft 318. A worm gear 320, also fast on the 
intermediate shaft 318, is in mesh with the opposite side 
of the worm pinion 88 which, as above described, forms 
part of the driving mechanism to the main drive shaft 
58. The drive pulley 308 may be connected in positive 
driving engagement with the band conveyer 304 in any 
suitable manner, herein shown as comprising spaced lugs 
305 provided on the inner face of the band for coopera 
tion with similarly spaced sockets provided in the periph 
ery of the pulley as indicated at 322. 

Referring again to FIG. 11, the band conveyer 304 is 
provided with a plurality of spaced pusher arms 324 and 
is arranged to travel in timed relation to the rotation of 
the pusher fingers 216 of the detecting apparatus 22, the 
conveyer 24 being arranged in proximity to the rotary 
path of the detecting mechanism, so that when a con 
tainer is advanced by the pusher fingers 216 onto inter 
connecting transfer guide rails 326 a pusher arm 324 
engages the rear of the container to continue its advance 
along conveyer 24, the spaced upper and lower fingers 
216 being arranged to straddle the pusher arms 324. 

Referring now to FIG. 15, during their travel along the 
conveyer 24 the containers are advanced toward the re 
jecting mechanism 26 where provision is made for reject 
ing those containers found to be incompletely filled when 
they passed through the detecting mechanism. 22. The 
rejecting mechanism includes normally inoperative reject 
ing or pusher rails 328 carried by an arm 330 fast on a 
vertical rocker shaft 332. The pusher rails are normally 
in alignment with the conveyer rails, as shown in full 
lines in FIG. 15, and provision is made for rocking the 
pusher rails 328 to engage and transfer an incompletely 
filled container from the main conveyer onto the rejecting 
conveyer 28, as indicated in dotted lines in FIG. 15, by 
control means including the timing mechanism 30 actu 
ated by closing of the circuit at the detecting switch 266. 
As shown in FIGS. 15 and 16, the lower end of the 
rocker shaft 332 is provided with an arm 334 connected 
by a link 336 to a latch arm. 338 pivotally mounted at 
340 in a bracket 342 attached to the machine frame, the 
lower end of the arm 338 being engaged by a latch mem 
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ber 344 pivotally mounted at 346, the arm 338 being 
urged in a clockwise direction by a spring 348. The latch 
member 344 is provided with a second arm 350 connected 
by a link 352 to an arm 353 fast on a shaft 354 supported 
in a casing 356 housing the timing mechanism. The shaft 
354 is provided with a second arm. 358 having a campiece 
360 arranged to cooperate with the timing mechanism to 
effect release of the latch arm. 338 and rocking of the 
rejecting rails by virtue of the spring 348 when an in 
completely filled container reaches the rejecting station. 
As herein shown, the timing mechanism 30 includes a 

continuously rotated timing wheel 362 having a plurality 
of circumferentially spaced pins 364 slidingly mounted 
therein and which are frictionally retained in their moved 
position in the timing wheel 362 by spring pressed plugs 
366 as shown in detail in FIG. 18. Each pin 364 is pro 
vided with a roller 365 and is normally disposed in an 
outward position so as to avoid contact with the can 
piece 360 during rotation of the wheel 362, and as shown 
in FIGS. 16 and 17, a solenoid 368 arranged to be ener 
gized by closing of the circuit at the detecting switch 266 
is operatively connected by a link 370 to a rocker arm 
372 pivotally mounted at 374. The arm 372 is provided 
with a cam piece 375 arranged to cooperate with the end 
of a pin 364 as the wheel is rotated therepast to push the 
pin inwardly and dispose the roller 365 in alignment with 
the cam piece 360 when the solenoid 368 is energized. 
The arm 372 is normally urged to an outwardly rocked 
position against a stop screw 376 by a spring 378 as 
shown in FIG. 17. In operation the timing wheel is con 
tinuously rotated in timed relation to the continuously 
moving containers so that when an incompletely filled 
container arrives at the rejecting station 26 the depressed 
pin 364 will have arrived into cooperative engagement 
with the cam piece 360 to effect upward rocking of the 
arms 358, 353 and rocking of the latch member 350 to 
release the spring urged arm 338 and rocking of the re 
jecting rails 328 to transfer the incompletely filled con 
tainer onto the rejecting conveyer 28. A spring 380 con 
nected to the arm 358 is arranged to urge the arm in a 
downwardly rocked position, as shown, and a cam 382 
fast on the main drive shaft 58 is arranged to cooperate 
with a roller384 carried by the arm 338 to effect resetting 
of the arm into its latched position. After passing the 
cam piece 360 carried by the arm. 358 the depressed pin 
364 is again extended to its outward or inoperative posi 
ion by engagement with a stationary cam piece 386 
mounted on the casing 356. 
The timing wheel 362 is arranged to be driven in timed 

relation to the travel of the containers through the ma 
chine by connection from the main drive shaft 58 and 
which includes a chain and sprocket drive 388 from the 
drive shaft to a shaft 390 journalled in the casing 356 
and spur gears 392,394 from the shaft 390 to a shaft 396 
on which the timing wheel is mounted. The rejecting con 
veyor 28 arranged at an angle to the main conveyor 24 
includes a drive pulley 398 and belt 400 arranged to be 
driven from the main drive shaft, as shown in FIG. 3, 
through a chain and sprocket drive 402, bevel gears 404 
and a shaft 406 provided with universal joint connections 
to the pulley shaft 408. 

Referring now to FIGS. 1, 3, and 19 to 23, the com 
pletely filled containers after passing the rejecting mecha 
nism are continuously advanced into operative engage 
ment with the preliminary side flap spreading mechanism 
32 arranged to spread outwardly the upstanding side flaps 
of the carton to dispose the flaps under stationary guide 
rails for holding the flaps in their spread condition pre 
paratory to entering the bellows folding and sealing ap 
paratus 34. As shown in FIG. 19, the preliminary side 
flap spreading mechanism includes a plurality of spreader 
units, herein shown as three radially extended spreader 
units indicated generally at 410, carried by and mounted 
to rotate with a three-armed turret 412 fast on a shaft 414 
journalled in a bracket 416 attached to the machine 



2,996,855 

frame. Each flap spreading unit 410 is circumferentially 
spaced equidistantly about the turret 412, and the turret 
is arranged to be driven at a rate such that successive 
spreader units 410 enter successive containers as they are 
continuously advanced therepast. As indicated in FIGS. 
3 and 19, the rotary turret 412 is arranged to be driven 
in a counterclockwise direction, viewing FIG. 19, in timed 
relation to the advance of the containers by connection 
from the main drive shaft 58 including bevel gears 418 
from the main shaft to an intermediate shaft 420 and by 
a chain and sprocket drive 422 from shaft 420 to the 
disk shaft 414. Each flap spreader unit 410 comprises a 
pair of two-armed spreaders mounted on a common pivot 
424, the lower arms 426 being provided with flap engaging 
extensions 428 and the upper arm 430 being provided with 
rollers 432 arranged to cooperate with a V-shaped wedge 
piece 434 which is arranged to be extended between the 
rollers 432 to effect outward rocking of the flap engaging 
arms 426, as shown in FIG. 23, during their travel with 
the containers being advanced along the conveyor path 24. 
As shown in FIG. 22, the pivot pin 424 is carried by a 
block 436 extended from an arm of the turret 414, and 
the spreaders are urged together in non-spreading posi 
tion by a spring 438 extending between the arms 430. 
As illustrated in FIGS. 19 and 20, the V-shaped wedge 
piece 434 of each unit is carried by a lever 440 fast on a 
shaft 442 journalled in an arm of the turret 414 and is 
urged into an inwardly rocked or inoperative position 
against a stop screw 444 by a spring 446. The wedge 
piece 434 is arranged to be rocked into operative engage 
ment with the spreader fingers 426 during the travel of 
the fingers within the container by a stationary cam piece 
448 Supported by an extension 450 from the bracket 416 
and which is arranged to cooperate with a roller 452 
carried by an arm 454 also fast on the shaft 442. Thus, 
in the operation of the machine successive flap spreader 
units enter successive containers and effect spreading of 
the side flaps of the carton outwardly to dispose the same 
under stationary guide rails 456, 458 which serve to 
retain the flaps in their spread condition during the travel 
of the containers into the bellows folding and sealing 
apparatus 34. In practice the spreader fingers actually 
engage the extended walls of the mouth portion of the 
lining to effect spreading of the carton flaps. As shown, 
the upper edge of the tubular lining extends above the 
upper edge of the flaps, and the rails 456, 458 are so 
arranged that the lining is not engaged by the guide rails 
456, 458 and the lining walls may flex back to their up 
standing condition as soon as the spreader fingers are 
retracted and withdrawn from the container. As indi 
cated in FIGS. 22 and 23, the band conveyor 304 is 
supported during its travel through the conveyor path 24 
by a grooved track member 460 arranged to slidingly 
receive the spaced lugs 305 carried by the inner face of 
the band 364. 

Referring now to FIGS. 24-27, in general the bellows 
folding and Sealing apparatus 34 includes a plurality of 
operating heads 36, herein shown as 6 heads, supported 
by a turret which includes brackets 462 extended radially 
from a hollow drum 464 supported about the central shaft 
310 and which is secured at its lower end to the upper 
face of the drive pulley 308 to rotate therewith as shown 
in FIG. 2. Each operating head includes a four-wing 
folding unit indicated generally at 466 which is arranged 
to enter the mouth of the extended lining with the wings 
extended diagonally toward the corners thereof, and a 
pair of opposed laterally movable folding plates 468, 470 
arranged to be moved inwardly into engagement with the 
outer faces of the end walls of the lining mouth and to 
cooperate with the wing folding unit 466 inserted within 
the mouth to produce the bellows fold. In operation the 
bellows folding elements remain substantially in the same 
horizontal plane during the initial portion of the bellows 
folding operation, and provision is first made for elevating 
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successive continuously moving containers into operative 
engagement with successive folding and sealing heads 36. 

In operation when a container being advanced along 
the conveyor path 24 arrives at a point of tangency with 
the rotary portion of the path at the folding and sealing 
apparatus it is arranged to be positioned over a vertically 
movable bottom rail 472 forming a part of an elevating 
unit indicated generally at 38, one of which is associated 
with each bellows folding unit 36 and movable in the 
rotary path in alignment with the folding units. As shown 
in FIGS. 28 and 31, each bottom rail 472 is supported at 
the upper end of a rod 474 adjustably secured to a bracket 
476 extended from a slide member 478 having opposed 
grooved faces cooperating with opposed vertical slide 
guides 480, 482 which are secured to the underside of the 
pully 308 and connected at their lower ends by a tie 
piece 484. As shown in FIG. 28, the inner face of the 
slide member 478 is provided with a roller 486 arranged 
to cooperate with a stationary cam piece 488 operative 
to elevate the container into and out of operative engage 
ment with the folding mechanism, such cam being shown 
diagrammatically in the cam chart, FIG. 32. As shown 
in FIG. 29, the container is advanced onto the bottom 
rail 472 by its pusher arm 324 in timed relation to regis 
ter the container in alignment with its folding head, the 
container being guided into registered position radially by 
Outer guide rails 491 and upper and lower inner rails 493, 
495 carried by the pulley and bottom rail respectively. 
As illustrated in FIGS. 28 to 31, provision is also made 

for firmly gripping and supporting the upper end of the 
container while supported on the bottom elevating rail 
472, whereby to maintain the carton in a squared condi 
tion during the folding and sealing operation. The grip 
ping arms 490, 492 are mounted on the upper ends of 
Vertical rods 494, 496 supported at their upper ends in 
bushings 498 provided in openings formed in the pulley 
308. In order to rotate the rods 494, 496 in opposed 
directions to move the gripping arms 490, 492 into and 
out of operative engagement with the container, each 
rod 494, 496 is provided with a square portion 500 having 
cooperating gear segments 502 loosely mounted thereon, 
one of which is provided with a cam lever 504 having a 
roller 506 for cooperation with a stationary cam 508. 
As illustrated in FIG. 31, the gear segments 502 are dis 
posed beneath the pulley 308 and are retained against the 
underside thereof by a pair of strong springs 510 coiled 
about the square portions of the rods and interposed be 
tween the underside of the segments and the slide bracket 
476. A spring 497 is arranged to urge the segments in 
a direction to hold the arms 490, 492 in their open posi 
tion, and in operation when the continuously advanced 
container is moved into registered position with its fold 
ing head, the gripper arms 490, 492 are closed about the 
upper portion of the container, as shown in FIG. 29, and 
thereafter the slide unit 38 is elevated to present the con 
tainer into operative position to the folding and sealing 
elements, the square shafts sliding through the segments 
502 and the segments being held in their fixed position 
during the lowering operation by the springs 510. It will 
be observed that the arms 490, 492 engage the end walls 
and the adjacent portions of the side walls of the vertical 
corners of the carton to maintain the upper portion 
thereof in a squared and firm condition during subsequent 
folding and sealing operations. 

Referring now to FIG. 25, it will be seen that during 
the movement of the containers through the bellows fold. 
ing section the carton side flaps are held in their extended 
position by the stationary spreader rails 456, 458, the 
latter being arranged at an upwardly inclined angle to 
follow the container as it is being elevated, and as the 
container is elevated the laterally movable folding plates 
468, 470 are moved inwardly to a position to present the 
inner pointed corners 512 thereof between the end flaps 
and the end lining walls of the container, the lower edges 
of the folding plates being shaped so that upon further 
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elevation of the container the end flaps are spread out 
Wardly to avoid interference with the bellows folding 
operation. As herein illustrated, see FIGS. 24, 25, 26 
and 34, the folding plates 468, 470 are carried by slide 
brackets 514 mounted to be reciprocated in horizontally 
extended bars 516 which are supported by extensions 517, 
518 from the bracket 462. The plates are arranged to be 
moved into and out of folding engagement with the liner 
by a two-armed lever 520 fast on the lower end of a sleeve 
shaft 522 mounted to rock in a bearing formed in an 
extension of the bracket 462, opposed arms of the lever 
being connected by links 524 to their respective folding 
plates. The sleeve 522 is arranged to be rocked by a 
gear segment 526 fast on the upper end of the sleeve 
which meshes with a gear segment 528 carried by a 
vertical stud 530 mounted in the bracket 462. A cam 
lever 532 also carried by the stud is provided with a 
roller 534 arranged to cooperate with a stationary cam 
536. As shown in FIG. 2, the stationary cam 536 is 
carried by a bracket 538 mounted on a sleeve 540 sup 
ported at its upper end in a bracket 542 mounted on the 
machine frame, the central shaft 310 extending through 
and being rotatably supported in the stationary sleeve 540. 
Springs 544 extended between the ends of the supporting 
bars 516 and opposed arms of the lever 520 serve to urge 
the folding plates outwardly as shown in FIG. 25. 
The wing folding unit 466 comprises vertically depend 

ing wing plates 546 secured to opposed arms of a pair of 
two-armed levers 548, 550 which are rockingly mounted 
at the lower end of a central shaft 551 which extends 
through and is supported for vertical movement in the 
sleeve 522. As shown in plan in FIG. 33, opposed arms 
552, 554 of lever 548 carry one pair of wing plates 546, 
and opposed arms 556, 558 of lever 550 carry a second 
pair of wing plates 546, the plates being normally retained 
in a spread apart or separated position, as shown, by a 
spring 560 connected between the arms 552, 556 of 
levers 548, 550 respectively, the arms being limited in 
their outwardly spread position by a pair of adjustable 
stop screws 562 carried by a bracket 564 clamped to the 
central shaft 551. Thus, the plates 546 are normally 
extended diagonally within the container with their outer 
vertical edges disposed adjacent the corners of the mouth 
of the lining as shown in FIG. 33. In operation the lower 
ends of the wing plates 546 are disposed substantially in 
alignment with the lower edges of the end wall folding 
plates 468, 479 so that when the container is elevated the 
wing plates enter the extended mouth portion of the 
lining. 
As shown in FIGS. 25 and 39, the two-armed levers 

548, 550 are mounted on a reduced diameter portion at 
the lower end of the vertical shaft 551. The two-armed 
lever 550 is provided with a large diameter hub which 
fits over a sleeve bushing 572, and the other two-armed 
lever 548 is provided with a smaller diameter hub which 
fits within the bushing 572 and over a second and smaller 
diameter sleeve bushing 573 which is fitted over the 
reduced diameter end of the shaft. The smaller diameter 
sleeve 573 may comprise a spacer held between the 
shouldered portion of the shaft and a nut 574 and washer 
575 to permit free rocking of the two-armed levers 548, 
550 on their respective bushings. 

Referring also to FIG. 26, the upper end of the vertical 
shaft 551 is supported in a laterally extended aligning 
arm 576 having a groove at its extended end for sliding 
engagement with a vertical stud 578 secured to the turret 
bracket 462. The arm 576 is connected by a link 580 to 
one arm 582 of a cam lever fast on a shaft 584 journalled 
in brackets 586 as shown in FIG. 25. The second arm 
588 is provided with a cam roll 490 for cooperation with 
a stationary cam 592 attached to a bracket 594 carried 
by the sleeve 540 as shown in FIG. 2. As above de 
scribed, the wing folding unit is in its lowered position 
when the container is elevated into operative position 
thereto, and in a position to engage the inner corners of 
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14 
the lining and to cooperate with the laterally movable 
folders when the latter are moved inwardly to initiate the 
formation of the bellows folds. An arm 583 also fast on 
the shaft 584 is connected to a spring 585 for holding the 
roller 590 against its cam 592. 

In operation, upon continued inward movement of the 
fold forming plates 468, 470, provision is made for gradu 
ally rocking the wing plates 546 inwardly in timed relation 
to the inward movement of the plates 468, 470 to com 
plete the fold, and as herein shown, the inward or closing 
movement of the wing plates 546 may be effected by 
engagement of the vertical longitudinal edges of the outer 
wing plates by an angle piece extension 596 carried by 
one of the heat sealing jaws 600 during movement of the 
latter into heat sealing position, the wing plates 546 being 
gradually withdrawn upwardly during such movement, 
the folding plates 468, 470 being also withdrawn laterally 
upon completion of the bellows fold to permit the sealing 
jaws 600, 602 to clamp the bellows folded mouth portion 
therebetween to perform the heat sealing operation. 
As herein illustrated, the sealing jaws 600, 602 are car 

ried by similar curved arms 604, 606 respectively which 
are mounted to rock on the outer ends of a shaft 608 
supported in an extension of the turret bracket 462. The 
arms 604, 606 are arranged to be rocked into and out of 
engagement with the folded mouth of the lining by cam 
operated mechanism which includes a vertically recipro 
cated shaft 610, see FIG. 28, supported for vertical re 
ciprocation in the pulley 308 and provided with a cam 
roll 612 at its lower end for cooperation with a stationary 
cam 614. The upper end of the vertical shaft 610 is 
reduced in diameter and extends into a bearing in the 
turret bracket 462 as shown in FIG. 27. A block 616 
secured to the shaft 610 is connected by a link 618 to an 
arm 620 keyed to a rocker shaft 622 journalled in a 
bracket 624 mounted on the underside of the turret 
bracket 462. The curved arm 606 is connected by a link 
626 to an arm 628 fast on the rocker shaft 622, and the 
curved arm 604 is connected by links 630 to opposed 
sides of the arm 604 mounted on the outer ends of the 
rocker shaft 608, the links 630 being connected to arms 
632 fast on the rocker shaft 622. As shown in FIGS. 
27 and 28, springs 638 connected between an extension 
640 from the shaft 610 and studs extended from the 
underside of the pulley 308 serve to urge the linkage in a 
direction to hold the jaws in their open position as shown 
in FIG. 26. A stud 642 carried by the block 616 is ar 
ranged to engage a stop 644 on the pulley 308 to limit 
the outward movement of the jaws. The shaft 610 is also 
provided with a laterally extended arm 645 secured 
thereto which is provided with a roller 646 at its extended 
end for cooperation with a vertical guide 648 for prevent 
ing rotary movement of the shaft. 

Successive steps in the formation of the bellows fold are 
illustrated in FIGS. 36, 49, wherein FIGS. 38, 39 il 
lustrate the container 10 in its lowered position and the 
folding elements 468, 470 in their laterally retracted posi 
tion, with the wing plates 546 in their spread condition. 
It will be observed that in this initial position the rails 
456, 458 retain the carton side flaps in an outwardly spread 
condition during the elevating operation. FIG. 40 shows 
the container in a partially elevated position, and FIG. 41 
shows the plates 468, 470 moved inwardly into a posi 
tion to engage the end walls of the lining to move the 
end walls inwardly and to spread the end flaps of the car 
ton outwardly. FIG. 43 shows the container fully elevated 
with the carton end flaps rocked outwardly by engage 
ment with the lower edge of the folding plates 468, 470 
and the bellows fold started as indicated in plan in FIG. 
42, with the inner corners of the lining drawn into en 
gagement with the outer edges of the wing plates 546. It 
will be observed that in this position, FIGS. 42, 43, the 
carton side flap holding rails 456, 458 have been discon 
tinued, and as illustrated in FIGS. 36, 37, the side flaps are 
engaged by bottom plates 649 carried by opposed heat 
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sealing blocks 600, 602 which have been rocked into 
the position shown to engage the flaps as they leave the 
stationary rails 456, 458. As also indicated in FIG. 37, 
end plates 651 carried by the sealing blocks 600, 602 
engage and rock the leading end flap downwardly as the 
sealing blocks are brought together. FIG. 44 shows the 
folding plates 468, 470 moved further inwardly and the 
wing plates 546 moved a short distance toward each 
other as effected by inward movement of the heat sealing 
blocks into engagement with the resiliently mounted wing 
plates. It will be observed that at this stage the wing 
plates 546 are partially withdrawn as shown in FIG. 45. 
FIG. 46 shows the end folding plates 468, 470 in their 
extreme inner position and the wing plates 546 further 
compressed by inward movement of the sealing blocks, 
FIG. 47 showing the wing plates fully withdrawn. There 
after, as the sealing blocks 568, 570 are being brought 
into sealing engagement with the bellows fold thus formed, 
the folding plates 468, 470 are also withdrawn as shown 
in FIGS. 48 and 49. Reference to the cam chart of 
FIG. 32 will indicate the relative movement of the var 
various elements with relation to each other in perform 
ing the continuous bellows folding and sealing operation. 
As indicated in FIGS. 26 and 27, one of the sealing 

jaws, herein shown as the outer sealing jaw 600, may 
be faced with a relatively resilient rubber like material 
601, and the unfaced inner sealing block 602 of each 
folding and sealing unit may be electrically heated by 
the provision of heating elements, such as cartridge heat 
ers 650, carried by the sealing jaw and connected by 
wiring and a plug and socket connection to a terminal 
unit 652 mounted on the arm 606. The terminal unit 
652 is connected by wiring and a second plug and socket 
connection 654 mounted within an extension 659 from 
the hollow drum 464 which forms a part of the rotatable 
turret carried by the pulley 308. As shown in detail in 
FIG. 54, the terminal unit 656 is connected by leads 
658, 660 to contact members 662, 664 secured to com 
mutator rings 666, 668 respectively. The commutator 
rings are mounted in and rotatable with an insulating shell 
(670 carried by the hollow drum 464. The rings 666,668 
form part of the circuit to the cartridge heaters 650 in 
the sealing jaws 602 of the six folding and sealing units, 
and a third commutator ring 669 forms part of a circuit 
to a thermostat 671 associated with one only of the seal 
ing jaws 602 as will be hereinafter described. 
As shown in FIG. 52, an upper or cap portion 672 of 

the hollow drum 464 is stationary, the drum being 
separated by a tongue and groove joint as indicated at 
674. The stationary cap portion 672 is connected by 
bolts 675 to a flange 676 formed at the lower end of the 
sleeve member 540, see FIG. 2, and the flange 676 also 
supports a plurality of brackets 678. Each bracket car 
ries a terminal block 680 and a brush carrying arm 682 
pivotally mounted at 684 which support the brushes 686 
in resilient engagement with the rotatable commutator 
rings by means of springs 688 as shown in FIG. 51. As 
diagrammatically indicated in FIG. 53, the Supply leads 
690, 692 extend through a conduit 694 and are connected 
to the terminal blocks 680, each terminal block having 
leads 696 to their respective brushes 686. In practice 
each cartridge heating commutator ring 666, 668 is 
provided with three brushes, the thermostat ring 669 
being provided with but one brush. 

Referring now to FIG. 55, as diagrammatically indi 
cated therein, the circuit to the cartridge heating units 650 
includes main leads 700, 702 to an auto-transformer 704 
with variable secondary voltage and leads 706, 708 from 
the auto-transformer, the lead 706 being connected to 
one terminal point 710 of a magnetic contactor indicated 
generally at 712. The terminal 710 is connected by the 
lead 690 to the brush 686 in contact with the commutator 
ring 666, and the brush 686 in contact with the commuta 
tor ring 668 is connected by the lead 692 to a second 
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which the lead 708 of the auto-transformer 704 is con 
nected. 
The magnetic contactor 712 is controlled by the ther 

mostat circuit which is provided with a time delay de 
vice for the purpose of preventing excessive on and off 
operation of the heating circuit when subjected to vibra 
tion at or near the point of making or breaking the con 
tacts. As herein shown, the thermostat circuit includes 
a thermostat switch 671, see FIG. 55. A lead 716 is ex 
tended from the lead 658 to the thermostat switch, and a 
lead 718 from the thermostat switch is connected through 
the terminal unit 654 and a lead 722 to the third com 
mutator ring 669. The brush cooperating with the ring 
669 is connected by a lead 724 to a time delay coil 726 
and a lead 728 from the coil to a return terminal 730. 
The thermostat switch 671 is normally closed, and the 
coil 726 is normally energized to maintain the contacts 
729 closed in the circuit to the magnetic contactor coil 
732 to actuate the magnetic contactor and close the 
heating circuit at the terminals 710, 714. In operation 
when the thermostat contacts 671 are opened in response 
to a predetermined temperature limit the time delay 
coil 726 is deemergized opening the magnetic contactor 
circuit at 729 and thus discontinuing the circuit to the 
heating cartridges 650. Subsequently, when the thermo 
stat switch 671 is closed to energize the coil 726, the 
structure of the time delay unit is such that the contacts 
729 will not immediately close but will wait for a pre 
determined time interval to again close the contacts 729 
to actuate the magnetic contactor. Thus, in the event 
that the thermostat contacts are subjected to vibration ex 
cessive on and off operation of the magnetic contactor is 
avoided. It will be observed that a lamp circuit 731 is 
also energized when the contacts 729 are closed to in 
dicate that the heat is “on” to the heat sealing jaws, the 
lamp circuit being opened when the heating circuit is 
opened. 

Provision is made in the preferred embodiment of the 
invention for preventing closing of the sealing jaws 600, 
602 when the machine is shut down, so that in the event 
the machine comes to rest in a position where the sealing 
jaws would be normally closed, the rubberlike facing 6O. 
of the sealing jaw 600 will not be excessively heated by 
the jaw 602. As shown in FIG. 50, a portion 615 of 
the jaw operating cam 614 may be movably supported to 
be automatically lowered to an inoperative position by 
a pneumatically operated device indicated generally at 
701 and which includes a solenoid operated valve 703. 
The device includes an air conduit 705 passing through 
the valve and connected to a cylinder 707 having a Spring 
pressed piston 709 to which the cam piece is attached. 
Compressed air may be supplied to the conduit from any 
usual or preferred source, and in operation when the 
machine is running the solenoid 703 is energized to pull 
its spring pressed valve stem 711 downwardly to open the 
valve, thus elevating the cam piece 615 to its operating 
position. The solenoid 703 is included in the control cir 
cuit 959 shown in FIG. 55, and when the machine S. 
stopped the solenoid is deenergized permitting the spring 
pressed stem 711 to be raised into its closed position as 
shown in FIG. 50. A passageway 713 in the valve stem 
permits bleeding of the air beneath the piston through an 
atmospheric port 715 in the solenoid casing, thus allow 
ing the piston to be spring pressed downwardly to shift 
the cam piece 615 to its inoperative position. Thus, 
in operation the sealing jaws 600, 602 are caused to be 
separated when the operation of the machine is discon 
tinued. 

Referring now to FIGS. 56 and 57, after the bellows 
fold sealing operation is completed the sealing jaw arms 
604, 606 are rocked outwardly; the container is again 
lowered to its initial level; and the container gripping 
arms 490, 492 are rocked outwardly to release the con 
tainer, the containers being continuously advanced at a 
uniform rate of speed by their respective pusher arms 324 
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from the rotary path of the folding and sealing mechanism 
into the straight line discharge portion of the conveyer 
24. During the lowering operation and as the container 
is advanced into and along the straight line run of the 
conveyer, provision is made for engaging and folding the 
side flaps and the end flaps of the carton outwardly and 
for engaging and folding down the upstanding bellows 
fold seal 748 upon the top of the filled liner and into the 
carton. As seen in dotted lines in FIG. 57, the leading 
end flap 750 of the carton, which has been held in a 
downwardly rocked position by the sealing jaw end plates 
65, see FIGS. 37 and 49, is engaged under the leading 
end 752 of a stationary folding plate 754 which is Sup 
ported by a bracket 755 at a downwardly inclined angle 
to follow the container as it is lowered and to then fol 
low a horizontal plane in alignment with the top of the 
carton, as indicated at 756, when the container is fully 
lowered to retain the leading flap in its outwardly folded 
position. The inner edge of the plate 754 is aligned with 
the outer face of the upstanding bellows fold seal 748 
substantially along the longitudinal center line of the 
conveyer and is provided with an outwardly flaring por 
tion 758 at its leading end arranged to engage and fold 
outwardly the outer side flap 760 of the carton and to 
also engage and hold in its outwardly folded position 
the trailing end flap 762. An outer extension rail 764 
from the piate 754 is arranged at a short downward in 
cline to fold the outer side flap 760 further downwardly 
and then follows a horizontal plane to retain the flap 760 
in this position, and an inner extension rail 766 aligned 
with the inner edge of the plate 754 retains its engage 
ment with the outer face of the bellows fold seal and 
holds the leading and trailing end flaps in their outwardly 
folded position. The inner extension rail 766 is arranged 
to cooperate with a folding bar 768 arranged in an angular 
position in plan view and in an inclined position for a 
short distance in side elevation and changing to a hori 
zontal plane to effect folding of the upstanding bellows 
fold seal over the edge of the extension rail 766 as the 
container is continuously advanced as shown in detail in 
FIGS. 59 and 60. The folding bar 768 is Supported at 
one end by an angular and downwardly inclined extension 
770 of a rail. 772 which serves to fold and retain the inner 
side flap 774 outwardly during the advance of the con 
tainer. The bar 768 is also supported at an intermediate 
point by a member 776 carried by a tie piece 778 at 
tached to the conveyer rail supports and which is also 
arranged to support the side rails 764, 772 as shown. 
As also illustrated in FIGS. 56 and 57, those rails 

which come in contact with the paraffin coated lining 
and the sealed mouth portion thereof are preferably heat 
ed slightly to prevent accumulation of paraffin on the 
rails. As indicated in the drawings, the plate 754 is 
provided with a heating element 780 as shown in FIG. 58; 
the rails 766,768 are provided with heating elements 783, 
785 respectively; and a fourth heating element indicated 
at 781 is provided to engage a rotary flap folding mem 
ber 826 during rotation of the member as will be here 
inafter described. The heating elements are included in 
the wiring diagram, FIG. 55, wherein leads 782, 784 
are connected between the lead 690 and the heating ele 
ments, and a lead 786 is connected from the heating ele 
timents to the return terminal 736. As indicated in the 
wiring diagram, the heating elements 780, 78 are main 
tained at a constant heat, and the heating elements 783, 
785 are provided with an auto-transformer 788 having a 
variable secondary voltage in the circuit to permit vary 
ing of the heat to the folding rails 766, 768. 
From the description thus far it will be observed that 

the bellows folded and sealed mouth portion 748 is 
folded down on top of the filled liner, the extreme end 
of the sealed mouth portion coming within the adjacent 
side wall of the carton so that the sealed mouth portion 
may be conveniently pushed down into the carton when 
the carton closing flaps are folded thereover. 
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the continued advance of the container provision is made 
for folding the leading and trailing flaps 750, 762 over 
on top of the sealed mouth portion at the end flap fold 
ing station indicated at 42, and as herein shown, the flap 
folding mechanism includes a flap lifting pin 800 carried 
by a depending extension 802 of a cam operated arm 804 
pivotally mounted at 806 in a bracket 808 which may 
be mounted on the machine frame. The arm 804 is 
provided with a roller 80 cooperating with a barrel 
cam 82 fast on the upper end of a vertical shaft 84 
which, as seen in FIGS. 2 and 3, may be rotated through 
connections from the main drive shaft 58 including bevel 
gears 856, shaft 818 and bevel gears 820 in timed rela 
tion to the advance of the containers. A spring 822 con 
nected to the arm 804 is arranged to urge the arm down 
wardly, and the cam 8:12 is arranged to permit the arm to 
be lowered and to present the pin 800 in the path of the 
container under the outwardly folded leading end flap 
750 which at this time has moved out from under the 
folding rails 766, 768. In operation as Soon as the out 
wardly extended leading flap arrives in a position to be 
engaged by the pin the latter is rocked upwardly to rock 
the flap upwardly and inwardly over the top of the Sealed 
mouth portion of the lining. As indicated in FIGS. 61 
to 66, during the continued advance of the container the 
folded down leading end flap 750 is presented under a 
stationary top rail 824 to retain the fiap in its folded 
down position. 
The trailing end flap 762 is arranged to be folded in 

wardly during the advance of the container by a rotary 
folding arm 826 fast on the vertical shaft 8.4, the arm 
engaging the outwardly extended flap from the rear to 
fold it upwardly and inwardly, as indicated in FigS. 61 to 
66, showing successive positions of operation of the flap 
folding mechanism. The folding arm is curved upwardly 
at its leading end, as shown, and in operation is arranged 
to follow along with the folded down trailing flap until the 
leading end of the latter is also engaged under the station 
ary top rail 824. During rotation of the folding arm 826 
it engages the heating element 78i to prevent accumula 
tion of wax deposited thereon when it engages the top 
of the folded down lining during the flap folding opera 
tion. 

It will be observed that during the end flap folding op 
eration the side flaps 760, 774 are retained in their out 
wardly rocked position by extensions of the rails 764, 772, 
and in this condition the container is advanced into opera 
tive relation to the adhesive applying station 44 where 
adhesive is applied to the side flaps preparatory to being 
folded over one on top of the other to seal the container. 
As shown in FIGS. 67 and 68, the adhesive applying de 
vice includes a pair of spaced applying rollers 856 fast on 
a shaft 852 journailed in a bracket 854 mounted on the 
machine frame. Flap supporting rollers 856 carried by 
similar arms 853 pivotally mounted at 86 are arranged 
to engage the undersides of the flaps and to press them into 
engagement with the applying rollers. The arns 358 are 
provided with extensions S62 which have clearance open 
ings for studs 864 supported in a bracket 866, and springs 
868 coiled about the studs and interposed between the 
bracket and the extensions serve to yieldingly urge the 
supporting rollers 856 upwardly. A spreader roll 87. 
is provided to cooperate with each applying rollier 850 to 
distribute the adhesive on the roiler, and as herein shown, 
the spreader rolls are mounted on a shaft 872 carried be 
tween arms 874 pivotally mounted on studs 376 secured 
to the bracket 854. An extension 873 from each arm 874. 
cooperates with a threaded stud 83 having an adjusting 
handle 882 and supported in an extension bar 884 secured 
to the frame 854. Each stud extends through a clearance 
opening in the bar 884, and a spring 885 coiled about the 
stud and interposed between the extensions 878, 884 tends 
to rock the arm 874 to urge the spreader roll 37 into en 
gagement with the applying roller. Adhesive is supplied 

During 75 to the rollers through pipes 888 and is continuously recir 
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culated by a pump. 894, see FIGS. 69 and 70. The Supply 
of adhesive is contained in a tank 890 connected by a 
pipe 892 to the pump 894, and a pipe 896 is connected 
to a branch pipe 898 which supplies the pipes 888. A pan 
900 provided under each spreader roll collects the surplus 
adhesive which is drained through pipes 902 back into the 
supply tank 890. 
As illustrated in FIGS. 69 and 70, during the continu 

ous operation of the machine the adhesive applying rollers 
850, spreader rolls 870 and the pump 894 are arranged to 
be driven from the main drive shaft 58. The applying 
rollers are driven by a chain 904 running between a 
sprocket 906 forming part of a shiftable clutch member 
908 and a sprocket 918 mounted on a shaft 912 jour 
nalled in a bracket 914 mounted on the machine frame, 
and through bevel gears 96 connecting the shaft 912 to 
the roller shaft 852. Spur gears 918 connect the rollers 
850 to the spreader rollers 870 for rotation in opposite 
directions. The pump 894 is likewise driven from a 
sprocket 920 forming a part of the shiftable clutch mem 
ber 908 connected by a chain 921 to a sprocket 922 fast 
on the pump shaft. As shown in FIG. 69, the shiftable 
clutch member 903 is in engagement with a cooperating 
clutch member 909 keyed to the main drive shaft 58 when 
the machine is running. 

In order to continue operation of the adhesive applying 
device 44 when operation of the machine is discontinued 
so as to keep the adhesive in a fluid condition, provision 
is made for shifting the drive from the main drive shaft to 
a separate motor drive. As shown in FIGS. 69, 70 and 71, 
the motor 924 is connected by a belt 926 to a speed reduc 
ing unit 928 which in turn is connected by a chain and 
sprocket drive 930 to a third clutch member 932 mounted 
for rotation on the shaft 58 and which is arranged to be 
engaged by the clutch member 908 when the latter is 
shifted manually through the connections shown in FIGS. 
69 and 70. The shifting mechanism includes a yoke mem 
ber 934 engageable with the pins 935 on the clutch mem 
ber 908 and which is mounted to rock on a stud 936 Sup 
ported in a bracket 938 attached to the machine frame. A 
second arm 940 of the yoke member is connected by a 
slide block 941 to a shifting rod 942 having a handle 943 
and supported in a bracket 944. The slide block 941 is 
located between two opposed springs 939 coiled about the 
rod 942 which are retained in yielding engagement with 
the block by adjustable collars 945 as shown. As a safety 
feature the rod 942 is provided with a switch contacting 
collar 946 arranged to engage a roller 948 carried by an 
arm 949 of a switch 950 supported by the bracket 944. 
The switch 950 forms a part of the control circuit shown 
in FIG.55 and is arranged to open the circuit to the main 
drive motor 82 and close the circuit to the auxiliary ad 
hesive applying drive motor 924, the latter being started 
by pressing the start push button 952 in the circuit to the 
motor 924. 
As shown in FIGS. 72, 73 and 74, after passing through 

the adhesive applying device 44 the container with its side 
flaps provided with a film of adhesive is advanced into 
engagement with stationary folding rails 952, 954 Sup 
ported above the conveying path, the folding rail 952 being 
shaped to engage the underside of the inner flap 774 and 
to lift the flap up and fold it down on top of the carton 
during the continued advance of the carton. The second 
rail 954 is shaped to engage the underside of the outer 
flap 760 to lift it up and to fold it down on top of the flap 
774. The container then passes the flap pressing station 
48, and as herein shown, each container passes under a 
pair of squaring and pressing rolls 956 which are rotatably 
mounted on studs 958 supported in a bracket 960 attached 
to the machine frame. The squaring rolls are spool 
shaped, as shown, to engage and square the top edges of 
the carton as shown. The container is then discharged 
from the conveyer path 24 between guide rails 962 and 
into a dryer indicated at 50, see FIG. 1, where additional 
pressure is applied to the top of the carton, the pressure 

5 

10 

20 
being maintained during the travel of the container 
through the dryer to set the seal. 

Referring now to FIG. 55, the electrical circuit for 
controlling the operation of the machine includes the main 
leads 964 to the main drive motor 82. The motor 82 is 
started and the control and heating circuits are energized 
by pressing a start button 968 to energize a relay coil 970 
and close the relay contacts 974 of a holding circuit, and 
when the holding circuit is energized the motor Switch 
contacts 972 are closed. Also included in the main drive 
circuit is a stop button 975 and a selector switch 976, 
the latter forming a part of a magnetic brake circuit 966. 
When the motor 82 is started the brake circuit 966 is ener 
gized to release the brake through leads 967,969 at which 
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time the contacts 97 of the selector switch are closed. 
When the stop button is pressed, the circuit to the brake 
is deenergized to effect application of the brake, at which 
time the contacts 971 and 973 of the selector switch are 
both open. If it is desired to turn the machine over by 
hand the contacts 973 may be closed to energize the 
brake circuit through leads 982 and 967 to release the 
brake when the motor 82 is stopped. 
The switch 302 is included in the main drive motor 

circuit for stopping the machine in the event of a jam at 
the detecting station as described. Another switch 984 
comprises an overload clutch release safety switch, indi 
cated generally in FIG. 3, which effects stopping of the 
machine in the event that an overload occurs such as 
to cause disengagement of the clutch. Rocking of the 
clutch handle 85 engages and opens the switch 984 to 
discontinue operation of the machine. 
The circuit to the auxiliary motor 924 for operating 

the adhesive applying mechanism 44 when the main drive 
motor circuit is opened includes the safety switch 950, 
previously described, and the start button 952 which en 
ergizes the relay coil 953 to close the contacts 957 of 
a holding circuit, thus closing the motor contacts 955. 
The auxiliary motor circuit may be opened by pressing 
the stop button 951. 
The circuit 959 to the control switches, previously 

described, is supplied with current through a transformer 
977 and leads 990, 992, and the circuit is energized 
simultaneously with pressing the start button 968 of the 
main drive motor circuit through relay contacts 978 as 
shown. The heater circuit 701 is connected by leads 
979, 980 and through a fused disconnecting switch 981. 
to the autotransformer leads 700, 702 as shown in FIG. 
55. 
From the above description it will be seen that the 

present packaging machine is capable of making a bel 
lows fold in the mouth portion of the lining of a lined 
container and of sealing the mouth portion during the 
continuous advance of the container through the machine 
in a novel, rapid and superior manner, and which is also 
capable of folding the sealed mouth portion of the lining 
into the container and folding and sealing the caron flaps 
thereover to complete the closing of the container with 
out interrupting the continuous advance of the container. 
In practice the detecting blocks 240 which engage the top 
surface of the material at the detecting station 22, in ad 
dition to detecting incompletely filled containers, also 
serve to effect tamping of the material of a properly 
filled or slightly overly filled container so as to assure 
compacting of the material to a predetermined desired 
level below the top of the container whereby the subse 
quently formed liner closure may be pressed down into 
the container on top of the material to prevent inter 
ference with subsequent closing of the carton flaps. It 
will also be observed that novel provision is made for 
controlling the machine and for detecting an incompletely 
filled container delivered to the machine and rejecting 
the same prior to arrival at the bellows folding and seal 
ing station as described. 
While the preferred embodiment of the invention has 

been herein illustrated and described, it will be under 
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stood that the invention may be embodied in other forms 
within the scope of the following claims. 

Having thus described the invention, what is claimed 
S. 

1. In a packaging machine of the character described, 
in combination, conveying means for continuously ad 
vancing a filled lined carton, means for folding and 
sealing the mouth of the lining during the continuous 
movement of the carton including a folding and sealing 
head movable in alignment with the carton and having 
cooperating folding elements for forming bellows folds 
in the end walls of the extended lining mouth, and a pair 
of sealing jaws carried by and movable with said con 
tinuously movable head for sealing said folded lining 
mouth during the continuous movement of the carton, 
and the folding and sealing head, one of said sealing jaws 
carrying means engageable with said folding elements 
to cause said folding elements to effect the bellows fold 
prior to sealing engagement of the jaws with the bag 
mouth. 

2. in a packaging machine of the character described, 
in combination, conveying means for continuously ad 
vancing a filled lined carton, means for folding and seal 
ing the mouth of the lining during the continuous move 
ment of the carton including a folding and sealing head 
movable in alignment with the carton and having co 
operating folding elements for forming bellows folds in 
the end walls of the extended lining mouth, and a pair 
of sealing jaws carried by and movable with said con 
tinuously movable head, and one of said jaws carrying 
means for operating said folding elements prior to sealing 
engagement of the jaws with the bag to cause said folding 
elements to form said bellows folds, said jaws engaging 
and sealing the folded lining mouth during the con 
tinuous movement of the carton and the folding and seal 
ing head. 

3. In a packaging machine of the character described, 
in combination, conveying means for continuously ad 
vancing a filled lined carton, means for folding and seal 
ing the mouth of the lining during the continuous move 
ment of the carton including a folding and sealing head 
movable in alignment with the carton and having a pair 
of opposed folding blades laterally movable into and out 
of engagement with opposed end walls of the extended 
lining mouth, two pairs of opposed diagonally arranged 
wing folding plates extended vertically within the lining 
mouth and engageable with the vertical corners thereof 
cooperating with said laterally movable folding blades to 
form bellows folds in said opposed end walls, and a pair 
of opposed pivotally mounted heat sealing jaws carried 
by and movable with said continuously movable head for 
sealing together opposed side walls and the bellows folds 
of the folded lining mouth during the continuous move 
ment of the carton and the folding and sealing head. 

4. A packaging machine as defined in claim 3 wherein 
each pair of opposed diagonally arranged wing plates 
are spring urged outwardly in a spread apart position, 
and means carried by said pivotally mounted sealing 
jaws engageable with the wing plates during the closing 
movement of the sealing jaws for closing together each 
pair of spring urged wing plates in cooperation with the 
inward movement of their respective laterally movable 
folding blades to form said bellows folds, and means for 
retracting said folding blades and means for elevating 
said wing piates to withdraw the same from engagement 
with the lining prior to complete closing of said sealing 
jaws to perform the sealing operation. 

5. A packaging machine as defined in claim 3 where 
in the folding and sealing head is disposed above the ex 
tended lining mouth of the carton when supported and 
advanced along the normal plane of the conveyer, and 
means for elevating the carton to present the lining 
mouth into operative relation to the folding elements and 
sealing jaws, portions of the conveyer maintaining con 
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its elevated position during the folding and sealing oper 
ation. 

6. A packaging machine as defined in claim 5 which 
includes means carried by and movable with said ele 
Vating means for clamping and supporting the upper por 
tion of the carton during the folding and sealing oper 
ation. 

7. A packaging machine as defined in claim 5 wherein 
the laterally movable folding blades are shaped to engage 
and spread outwardly the carton end flaps during ele 
vation of the carton into operative relation to the folding 
elements and sealing jaws, and wherein the sealing jaws 
are provided with extensions engaging and maintaining 
the carton side flaps spread outwardly during the fold 
ing and sealing operation. 

8. In a packaging machine of the character described, 
in combination, conveying means for continuously ad 
vancing a filled lined carton, means for folding and seal 
ing the mouth of the lining during the continuous move 
ment of the carton including a folding and sealing head 
movable in alignment with the carton and having op 
posed folding blades engageable with opposed end walls 
of the extended lining mouth, and diagonally arranged 
wing folding plates engageable with the interior vertical 
corners of said lining mouth, said wing plates being spring 
urged outwardly, means for elevating the carton to pre 
sent the lining mouth into operative relation to said fold 
ing elements, a pair of pivotally mounted sealing jaws 
carried by and movable with said continuously movable 
head, means for moving said laterally movable blades into 
engagement with opposed lining end walls, means for 
moving said sealing jaws to initially engage and move said 
spring urged wing plates inwardly in cooperation with the 
inward movement of said blades to form bellows folds in 
said lining end walls, and means for thereafter elevating 
said wing plates to withdraw the same from the folded 
lining mouth, said laterally movable blades being also 
withdrawn prior to complete closing of said sealing jaws 
to perform the sealing operation. 

9. In a packaging machine of the character described, 
in combination, an elongated endless conveyer for con 
tinuously advancing filled lined cartons in spaced rela 
tion, a plurality of spaced folding and sealing heads 
mounted to move in a rotary path at one end of said 
endless conveyer in alignment with successive cartons, 
each head having cooperating folding and sealing elements 
carried by and movable therewith, means for elevating 
successive cartons to present the extended lining mouth 
into operative relation to the folding and sealing heads 
as the cartons enter the rotary path, said sealing ele 
ments being pivotally mounted in the head, and means for 
operating the folding and sealing elements to form a bel 
lows fold in opposed lining end walls and for heat seal 
ing the folded lining mouth during the continuous move 
ment of the cartons and the heads. 

10. In a packaging machine of the character described, 
in combination, an elongated endless conveyer for con 
tinuously advancing filled lined cartons in spaced rela 
tion, a plurality of spaced folding and sealing heads 
mounted to move in a rotary path at one end of said end 
less conveyer in alignment with successive cartons, each 
head having cooperating folding and sealing elements car 
ried by and movable therewith, means for elevating suc 
cessive cartons to present the extended lining mouth into 
operative relation to the folding and sealing heads as the 
cartons enter the rotary path, said sealing elements being 
pivotally mounted in the head, means for operating the 
folding and sealing elements to form a bellows fold in 
opposed lining end walls and for heat sealing the folded 
lining mouth during the continuous movement of the 
cartons and the heads, means for spreading the carton 
side flaps outwardly prior to entering said rotary path, 
stationary rails for maintaining the side flaps in their 
Spread condition during elevation of the carton, said seal 
ing elements engaging the side flaps to maintain the same 

tact with the carton to continuously advance the same in 75 in their spread condition upon termination of the rails 
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and during elevation of the carton, said folding elements 
being shaped to effect spreading of the carton end flaps 
during said elevation. 

11. In a packaging machine of the character described, 
in combination, an elongated endless conveyer for con 
tinuously advancing filled lined cartons in spaced rela 
tion, a plurality of spaced folding and sealing heads 
mounted to move in a rotary path at one end of said end 
less conveyer in alignment with successive cartons, each 
head having cooperating folding and sealing elements Cat 
ried by and movable therewith, means for elevating suc 
cessive cartons to present the extended lining mouth into 
operative relation to the folding and sealing heads as the 
cartons enter the rotary path, means for operating the 
folding and sealing elements to form a bellows fold in 
opposed lining end walls and for heat sealing the folded 
lining mouth during the continuous movement of the 
cartons and the heads, and means for spreading the car 
ton side flaps outwardly during the continuous movement 
of the carton prior to entering said rotary path, said side 
flap spreading means comprising a plurality of radially 
arranged spreading units mounted to rotate above the ad 
vancing cartons and arranged to enter successive spaced 
cartons as they are continuously advanced to spread the 
side flaps, and stationary rails under which the spread 
flaps are engaged to maintain the flaps in their spread 
condition. 

12. In a packaging machine of the character described, 
in combination, an elongated endless conveyer for con 
tinuously advancing filled lined cartons in spaced rela 
tion, a plurality of spaced folding and sealing heads 
mounted to move in a rotary path at one end of said 
endless conveyer in alignment with Successive cartons, 
each head having cooperating folding and sealing ele 
ments carried by and movable therewith, means for ele 
vating successive cartons to present the extended lining 
mouth into operative relation to the folding and sealing 
heads as the cartons enter the rotary path, means for op 
erating the folding and sealing elements to form a bel 
lows fold in opposed lining end walls and for heat seal 
ing the folded lining mouth during the continuous move 
ment of the cartons and the heads, and means for spread 
ing the carton side flaps outwardly during the continuous 
movement of the carton prior to entering said rotary path, 
said side flap spreading means comprising a plurality of 
radially arranged spreading units mounted to rotate above 
the advancing cartons and arranged to enter successive 
spaced cartons as they are continuously advanced to 
spread the side flaps, stationary rails under which the 
spread flaps are engaged to maintain the flaps in their 
spread condition, each of said spreading units compris 
ing a pair of spreader fingers, and means for spreading 
the fingers as they enter successive continuously moving 
cartons. 

13. In a packaging machine of the character described, 
in combination, an elongated endless conveyer for con 
tinuously advancing filled lined cartons in spaced rela 
tion, a plurality of spaced folding and sealing heads 
mounted to move in a rotary path at one end of said end 
less conveyer in alignment with Successive cartons, each 
head having cooperating folding and sealing elements, 
means for elevating successive cartons to present the ex 
tended lining mouth into operative relation to the fold 
ing and sealing heads as the cartons enter the rotary 
path, means for operating the folding and sealing ele 
ments to form a bellows fold in opposed lining end walls 
and for heat sealing the folded lining mouth during the 
continuous movement of the cartons and the heads, said 
heat Sealing means including a pair of jaws carried by 
and movable with each head, means for operating said 
jaws into and out of sealing engagement with said folded 
lining mouth, means for heating one of each pair of said 
jaws including an electrical heating circuit having a heat 
ing element in each heated jaw, commutator means in 
said circuit, thermostatic control means including a ther 
mostat in one of Said heated jaws, and relay means re 
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sponsive to said thermostat for opening the heating circuit 
When the jaw reaches a predetermined temperature and 
for again closing the circuit when the jaw falls below 
said temperature. 

14. A packaging machine as defined in claim 13 where 
in the heating circuit includes a time delay relay respon 
sive to said thermostat and operative to prevent excessive 
on and off operation of said heating circuit due to 
vibration. 

15. In a packaging machine of the character de 
scribed, in combination, an elongated endless conveyer 
for continuously advancing filled lined cartons in Spaced 
relation, a plurality of spaced folding and Sealing heads 
mounted to move in a rotary path at one end of said 
endless conveyer in alignment with successive cartons, 
each head having cooperating folding and Sealing ele 
ments, means for elevating successive cartons to present 
the extended lining mouth into operative relation to 
the folding and sealing heads as the cartons enter the 
rotary path, means for operating the folding and seal 
ing elements to form a bellows fold in opposed lining 
end walls and for heat sealing the folded lining mouth 
during the continuous movement of the cartons and the 
heads, said heat sealing means including a pair of jaws 
carried by and movable with each head, means for 
Operating said jaws, one of each pair of said jaws being 
heated, and means responsive to stopping of the ma 
chine for rendering said jaw operating means inopera 
tive whereby to prevent the jaws from coming to rest in 
a closed position when the machine is Stopped. 

16. In a packaging machine, in combination, convey 
ing means for continuously advancing a filled bag, and 
means for folding and sealing the mouth of the bag 
during the continuous movement thereof comprising a 
folding and sealing head continuously movable in align 
ment with the bag, said head having mouth folding 
elements and a pair of Sealing jaws carried by and 
movable with said head, one of said sealing jaws carry 
ing means for causing said folding elements to effect 
the folding operation prior to engagement of the jaws 
With the mouth of the bag. 

17. In a packaging machine, in combination, convey 
ing means for continuously advancing a filled bag, means 
for folding and sealing the mouth of the bag during the 
continuous movement thereof including a folding and 
Sealing head movable in alignment with the bag and 
having cooperating folding elements for forming bel 
lows folds in the end walls of the bag mouth, and a 
pair of sealing jaws carried by and movable with said 
head for sealing the folded mouth during the continu 
OuS movement of the bag in alignment with the folding 
and Sealing head, one of said jaws carrying means en 
gageable with said folding elements to cause said fold 
ing elements to effect the bellows fold prior to sealing 
engagement of the jaws with the bag. 

18. In a packaging machine of the character described, 
in combination, conveying means for continuously ad 
vancing a filled bag, means for folding and sealing the 
mouth of the bag during the continuous In OWement 
thereof including a folding and Sealing head movable 
in alignment with the bag and having cooperating fold 
ing elements extended within and without the bag mouth 
for forming bellows folds in the end walls of the mouth, 
a pair of Sealing jaws carried by and movable with said 
head for sealing the folded mouth, and means for elevat 
ing the bag into and out of operative relation to said 
folding and sealing elements during the continuous move 
ment of the bag and the folding and Sealing head. 

19. In a packaging machine of the character de 
Scribed, in combination, an elongated endless conveyer 
for continuously advancing filled lined cartons in spaced 
relation, a plurality of spaced folding and sealing heads 
mounted to move in a rotary path at one end of said 
endless conveyer in alignment with successive cartons, 
each head having cooperating folding and sealing ele 
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liments carried by and movable therewith, means for 
elevating Successive cartons to present the extended lining 
mouth into operative relation to the folding and sealing 
heads as the cartons enter the rotary path, means for 
operating the folding and sealing elements to form a bel 
lows fold in opposed lining end walls and for heat seal 
ing the folded lining mouth during the continuous move 
ment of the cartons and the heads, means for folding the 
upstanding sealed lining mouth downwardly into the car 
ton upon lowering of the carton, and means for closing 
and adhesively securing the carton flaps over the folded 
down lining mouth to complete the closure during the 
continuous movement of the carton. 

20. In a packaging machine of the character de 
scribed, in combination, an elongated endless conveyer 
for continuously advancing filled lined cartons in spaced 
relation, a plurality of spaced folding and sealing heads 
mounted to move in a rotary path at one end of said 
endless conveyer in alignment with successive cartons, 
each head having cooperating folding and sealing ele 
ments carried by and movable therewith, means for ele 
Vating Successive cartons to present the extended lining 
mouth into operative relation to the folding and sealing 
heads as the cartons enter the rotary path, means for 
operating the folding and sealing elements to form a 
bellows fold in opposed lining end walls and for heat 
Sealing the folded lining mouth during the continuous 
movement of the cartons and the heads, means for fold 
ing the upstanding sealed lining mouth downwardly into 
the carton upon lowering of the carton and while main 
taining the carton flaps in an outwardly spread position, 
means for closing the leading end flap on top of the 
folded down sealed mouth, means for thereafter clos 
ing the trailing end flap on top of the sealed mouth, a 
stationary top rail for maintaining the end flaps in their 
closed position during the continued advance of the car 
ton, means for applying adhesive to the outspread side 
flaps, and means for closing the side flaps to complete 
the closure. 

21. A packaging machine as defined in claim 20 
wherein the means for closing the leading end flap in 
cludes a cam operated member engageable with the 
underside of the flap and movable upwardly during the 
continuous advance of the carton to fold the flap down, 
and wherein the means for closing the trailing end flap 
includes a rotary blade engageable with the trailing end 
flap to fold the same forwardly and to travel along 
with the folded down flap until the front edge thereof is 
engaged under said stationary top rail. 

22. A packaging machine as defined in claim 20 where 
in the adhesive applying means includes adhesive ap 
plying rolls, means for providing a continuous flow of 
adhesive to the rolls and for recirculating the adhesive, 
means for driving the applying rolls and the recirculating 
means during the continuous operation of the machine, 
and auxiliary drive means adapted to be engaged in 
driving relation to the applying rolls and recirculating 
means when the operation of the machine is discontin 
ued whereby to maintain the adhesive in a fluid con 
dition while the machine is stopped. 

23. In a packaging machine having provision for fold 
ing and sealing the lining mouth of a filled lined carton 
during the continuous advance of the carton, in com 
bination, a main conveyer for supporting and advanc 
ing the cartons in spaced relation through the machine, 
a supply conveyer, means for transferring filled cartons 
from the supply conveyer to the main conveyer, means 
for detecting an incompletely filled carton during the 
transfer operation, and means responsive to said detect 
ing means for rejecting an incompletely filled carton 
from said main conveyer. 

24. A packaging machine as defined in claim 23 where 
in the detecting means includes a vertically reciprocable 
block arranged to enter successive cartons during their 
continuous movement and to come to rest on top of the 
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material in the carton, an electrical circuit including a 
Switch arranged to be closed when the detecting block 
falls below a predetermined level in the carton indicat 
ing an incompletely filled carton, said rejecting means 
including a rejecting conveyer remote from the detect 
ing means and having a pivotally mounted gate, latch 
means for normally retaining the gate in an inoperative 
position, a timing wheel rotated in timed relation to 
the advance of the cartons and having a plurality of 
normally retracted frictionally mounted pins, and a sole 
noid in said circuit responsive to closing of said switch 
and operative to extend one of said pins, said extended 
pin being arranged to release said latch means to permit 
rocking of the gate when an incompletely filled carton 
arrives in front of the gate to discharge the container 
from the main conveyer onto said rejecting conveyer. 

25. In a packaging machine of the character described, 
in combination, conveying means for continuously ad 
Vancing filled lined cartons through the machine, means 
for detecting an incompletely filled carton, means re 
Sponsive thereto for rejecting the incompletely filled car 
tons, Imeans for Spreading the side flaps of the continu 
ously advanced filled cartons preparatory to closing the 
Inouth of the lining, means including a folding and seal 
ing head continuously movable in alignment with the 
cartons for folding and sealing the lining mouth during 
the continuous advance of the cartons, said head includ 
ing a pair of pivotally mounted sealing elements carried 
thereby and movable therewith, means for folding the 
upstanding seal down into the carton, and means for 
closing and sealing the carton flaps over the sealed lining 
mouth to complete the closure. 

26. In a packaging machine, in combination, convey 
ing means for continuously advancing a lined carton 
having top closing flaps, means movable in alignment 
With the carton for folding and sealing the mouth of 
the lining during the continuous movement of the carton, 
and means movable into engagement with the exterior 
of the carton for clamping and supporting the upper 
portion of the carton below said top closing flaps to 
maintain the same in a squared condition during the 
folding and sealing operation. 

27. In a packaging machine, in combination, convey 
ing means for continuously advancing a lined carton 
having top closing flaps, means movable in alignment 
With the carton for folding and sealing the mouth of 
the lining during the continuous movement of the car 
ton, and means movable into engagement with the ex 
terior of the carton for clamping and supporting the 
upper portion of the carton below said top closing flaps 
to maintain the same in a squared condition during the 
folding and sealing operation, said clamping means in 
cluding a pair of rockingly mounted gripper arms mov 
able with the carton and engageable with the end walls 
and adjacent portions of the side walls of the corners 
of the carton. 

28. In a packaging machine, in combination, convey 
ing means for continuously advancing a lined carton 
having top closing flaps, means movable in alignment 
With the carton for folding and sealing the mouth of 
the lining during the continuous movement of the car 
ton, means movable into engagement with the exterior 
of the carton for clamping and supporting the upper por 
tion of the carton below said top closing flaps to main 
tain the same in a squared condition during the folding 
and Sealing operation, said clamping means including a 
pair of rockingly mounted gripper arms movable with 
the carton and engageable with the end walls and ad 
jacent portions of the side walls of the corners of the 
carton, and means for elevating the carton into opera 
tive relation to said folding and sealing means, said 
gripper arms being carried by and movable with said 
elevating means. 

29. A packaging machine as defined in claim 23 where 
in the detecting means includes a vertically reciprocable 
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block arranged to enter successive cartons during their 
continuous movement, said block being arranged to effect 
tamping of the material in a properly filled or slightly 
over-filled container. 
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