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ABSTRACT OF THE DISCLOSURE 

A packaging machine having an elongated cutoff knife 
housed within one of a pair of oppositely disposed, rota 
table sealing dies, and an actuating mechanism operative 
to intermittently move the knife through a continuous 
length of wrapping material between spaced-apart articles 
enclosed therein into a receiving slot on the other one 
of the sealing dies. The knife cuts through the wrapping 
material in a rapid, slicing motion when the sealing dies 
are in engagement with opposite sides of the wrapping 
material during a crimping and sealing operation, a trip 
member serving to initiate the actuation of the knife 
at the desired time. 

BACKGROUND OF THE INVENTION 

Packaging machines of the type in which articles to be 
wrapped are entubed in a continuous, moving length of 
wrapping material have conventionally employed rotary 
sealing and cut-off dies which operate to seal and sever 
the wrapping material between adjacent articles. The use 
of rotary cutting dies which project radially outwardly 
beyond the crimping and sealing dies in the manner shown 
in US. Pat. No. 2,546,721, is disadvantageous in that the 
projecting cutting dies necessarily interfere with the sub 
stantially simultaneous sealing of the wrapper ends be 
tween the mating sealing dies. As the projecting cut-off 
dies rotate into contact with each other, they tend to hold 
the sealing dies apart, thereby reducing the pressure con 
tact of the sealing dies necessary to effect proper sealing 
of the wrapper web. 

Also, the fixed mounting of the cutoff dies on the op 
posed sealing dies substantially precludes the use of such 
combined sealing and cut-off dies in so-called “strip 
packaging” operations where a predetermined number 
of packaged articles are to be connected together by the 
wrapping Web in a single strip. With the cutoff dies ?xed 
to the ends of the sealing dies, there is no way that the 
cutting operation can be selectively controlled in such a 
way as to permit a predetermined number of packaged 
articles to pass between the sealing dies before the web 
is severed. " 

The cutoff knife arrangement of this invention has 
been designed with a view towards overcoming the afore 
said di?iculties associated with prior art packaging ma 
chines. 

BRIEF SUMMARY OF THE INVENTION 

Having in mind the foregoing di?iculties associated 
with prior art packaging machines, I have developed a 
new machine which is particularly characterized by a 

15 

20 

35 

40 

45 

55 

60 

guillotine type of cutoff knife which provides a sharp, _ 
quick cutting action and which does not depend upon 
pressure for its operation. The cutoff knife is advanta 
geously housed with a recess in one of the rotary sealing 
dies, and is movable therefrom into a complementary 
opening or slot in the other one of the sealing dies to 
accomplish the severing of the wrapping web. The knife 
is preferably in the form of an elongated, sharp-edged 
blade which is moved through the Wrapping material in 
a guillotine-like severing motion by an operating mech 
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anism when the crimping and sealing dies are in a pre 
determined position of alignment in engagement with 
the wrapping web. 
A bene?cial feature of my invention resides the mount 

ing of the cutoff knife within a recess in one of the sealing 
dies in such a way that the knife cutting edge does not 
normally project outwardly beyond the peripheral sur 
face of the sealing die. There is thus no outwardly pro 
jecting cutoff member to interfere with the pressure con 
tact between the mating sealing dies. This is especially 
important on a “strip packaging’ operation wherein the 
wrapping web must be crimped and sealed between ad 
jacent articles several times without severing the wrapping 
web. 

In order to actuate the knife-operating mechanism, 
I utilize a strike or trip member which may take the form 
of a cam rotatably mounted on one of the sealing die 
shafts, but which is preferably a stationary member 
mounted on one of the spring-loaded bearing blocks with 
in which the shaft supporting the sealing die holding the 
cutoff knife is rotatably supported. 
My invention is further advantageously characterized 

by an embodiment wherein the trip member for the 
knife-operating mechanism is movable in and out of its 
operating position by a control arrangement which shifts 
the trip member into position to actuate the cutoff knife 
in response to the passage of a predetermined number of 
packaged articles between the sealing dies to facilitate 
a “strip packaging” operation. 

These and other objects and advantages of my inven 
tion will become readily apparent as the following descrip 
tion is read in conjunction with the accompanying draw 
ings wherein like reference numerals have been used to 
designate like elements throughout the several views. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 is a‘ front, elevation view of a preferred em 
bodiment of the packaging machine of this invention; 

FIG. 2 is a side elevation view of the machine of 
FIG. 1; 
FIG. 3 is a vertical section view taken along lines 3-3 

of FIG. 1; 
FIG. 4 is a partial end view taken along lines 4-4 of 

FIG. 1; 
FIG. 5 is a fragmentary, rear elevation view of an alter 

native form of the cut-off mechanism of this invention; 
FIG. 6 is a vertical section view taken along lines 6——6 

of FIG. 5; 
FIG. 7 is a vertical section view taken along lines 7—7 

of FIG. 5; 
FIG. 8 is a fragmentary, front elevation view showing 

a modi?ed form of the web severing mechanism of this 
invention; and 

FIG. 9 is a vertical section view taken along lines 9—9 
of FIG. 8. 
The packaging machine of which this invention forms 

a part conventionally includes conveyor means for 
propelling a continuous web of wrapping material over a 
forming die so as to shape the web in the form of an 
elongated tube within which articles fed in by a separate 
conveyor are enclosed in spaced apart relationship‘. These 
preliminary steps have not been illustrated as they form 
no part of this invention. The wrapping Web with the 
entubed articles to be packaged, such as candy bars, is 
then conveyed to a sealing and cutoff station at which 
the ends of the wrapping material between adjacent arti 
cles are sealed together and cutoff. A sealing die assembly 
incorporating the improved cutoff arrangement of my 
invention is indicated generally by reference numeral 1 
in FIGS. 1 and 2. The assembly is supported on upright 
members 2 and 3 on which horizontal beams 4 and 5 are 
supported. Vertical frame members 6, 7, 8 and 9 (not 



3,524,301 
shown) extend upwardly from horizontal beams 4 and 5, 
and transverse bearing blocks 10, 12, 14, and 16 extend 
therebetween. Upper shaft 18, which is rotatably mounted 
between bearing blocks 10 and 12, supports a ?rst crimp 
ing and sealing die 20. A mating crimping and sealing die 
24 is fastened to lower, rotary shaft 22 supported between 
bearing blocks 14 and 16. 

Rotary motion is imparted to shaft 22 by means of an 
epicyclic gear train having a main, eccentric drive gear 
24 which is rigidly secured to stub shaft 26. Hub 28 
serves to drivingly connect main power input shaft 30 
to stub shaft 26 in such a manner that stub shaft 26 and 
input or drive gear 24 are disposed eccentrically with 
respect to rotary power shaft 30, thereby causing eccentric 
gear 24 to move in an orbit as shaft 30 rotates. Link 32 
is rotatably supported by means of collar 33 on hearing 
34 secured to stub shaft 26. The other end of link 32 is 
rotatably mounted on ?oating stub shaft 36 by means of 
bearing 38. A second gear 40 having its teeth enmeshed 
with the teeth of eccentric drive gear 24 is rotatably sup 
ported on ?oating stub shaft 36. The teeth of gear 40 are 
also in driving engagement with the teeth of gear 42 which 
is supported for rotational movement on stub shaft 44. 
Bearing 46 on shaft 44 pivotally supports a second link 
49 which is connected at its outer or lower end to bearing 
38 on shaft 36. As eccentric drive gear 24 orbits in the 
clockwise direction indicated by the arrow in FIG. 2, the 
number of its teeth meshing with the teeth on gear 40, 
and the point of mesh, constantly changes; and, therefore, 
the angular velocity at which gear 40 is driven by gear 
24 varies within each revolution of gear 24. Also, inter 
connecting link 32 causes gear 40 to oscillate back and 
forth as gear 24 orbits, and the relative angular disposi 
tion of links 32 and 49 will change from the acute angle 
shown in FIG. 2 to an obtuse angle when gear 24 is at 
the bottom of its orbit. As gear 24 orbits downwardly it 
drives gear 40 at an increasing angular speed due to the 
increase in the number of teeth meshing; and, as gear 
24 orbits upwardly it drives gear 40 at a decreasing speed. 
Since gear 40 is constantly enmeshed with gear 42, its 
changing angular velocity will be re?ected in a corre 
sponding constant change in the angular velocity of gear 
42. As gear 40 moves to the left, it drives =wear 42 at an 
increasing rotational speed because of the change in the 
point of mesh of the teeth of the two gears. Gear 40 
will be rotating at an increasing or accelerated angular 
speed as it moves to the left because eccentric drive gear 
24 is moving downwardly at that time; therefore, the 
angular speed of gear 42 will also be accelerating at this 
time. correspondingly, as gear 40 moves to the right, 
it will drive gear 42 at a decreasing rotational speed. 
The rotation of gear 42 by the aforesaid epicyclic gear 

train will result in the rotational movement of lower shaft 
22 to which gear 42 is rigidly attached. Pinion gear 48 
on shaft 22 will in turn drive enmeshed pinion 50, thereby 
causing the rotation of upper shaft 18 in a counterclock 
wise direction. By virtue of the above-described epicyclic 
gear drive arrangement, shafts 18 and 22 and dies 20 and 
24 mounted thereon will rotate at constantly changing 
angular velocities. Crimping and sealing dies 20 and 24 
are so located on shafts 18 and 22 that they will be 
rotating at a maximum speed when they are in the position 
shown in FIG. 1 directly opposite each other in face-to 
face engagement with the wrapping web; and, they will 
then rotate at a decreasing speed so that the article to 
be packaged may pass completely by them before they 
again engage the wrapping web. 
As may be noted with respect to FIGS. 1 and 2, upper 

bearing blocks 10‘ and 12 are free to ?oat or shift vertically 
and are urged downwardly towards lower, stationary 
bearing blocks 14 and 16 by tension springs 52 and 53. 
The purpose of springs 52 and 53- is to maintain the 
desired pressure on sealing die heads 20 and 24 so that 
they will engage the wrapping web with su?icient pres 
sure as it passes between them to properly carry out the 
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sealing and crimping of the wrapper between adjacent 
articles. The tension force exerted by springs 52 and 53 
on ?oating bearing blocks 10 and 12 may be adjusted 
by turning adjusting screws 54 and 55 which bear against 
the top of the springs in the manner shown most clearly 
in FIG. 2. Adjusting screws 54 and 55 are housed within 
externally threaded, tubular members 56 and 57 which 
may be rotated by hand Wheel 58 (FIG. 1) to effect the 
vertical adjustment of bearing blocks 10-, 12, 14 and 16 
on vertical frame members 6, 7, 8 and 9. For this pur 
pose, there is provided a vertically shiftable frame as 
sembly comprised of horizontally extending cross mem 
ber 60 and downwardly depending legs, two of which are 
shown at 61 and 62 in FIG. 2. Cross member 60 is notched 
at its opposite ends to receive the inner edges of upright 
frame supports 6, 7, 8 and 9 along which the frame 
assembly comprised of cross member 60‘ and the down 
wardly ‘depending legs 61 and 62 may slide up and down. 
Tubular adjusting stems 56 and 57 extend downwardly 
through cross member 60 in threaded engagement there 
with. Sprockets 63 and 64 are mounted on adjusting stems 
56 and 57 for rotation therewith, rotary movement being 
transmitted from sprocket 63 to sprocket 64 by intercon 
necting chain 65. Bearing blocks 10, 12, 14 and 16 may 
be releasably secured to the frame assembly legs 61, 62, 
et seq. by fastening means (not shown) to permit the 
vertical adjustment of the bearing blocks together as a 
unitary assembly. This may be accomplished by turning 
hand wheel 58, which is ?rmly attached to the upper 
end of adjusting stem 57. The rotation of hand wheel 
58 will revolve adjusting stem 57, which will in turn 
transmit rotary power to adjusting stem 56 by means 
of sprockets 63 and 64 and connecting chain 65. As ad 
justing stems 56 and 57 rotate, the bearing block adjust~ 
ing assembly 60, 61, 62 will be displaced vertically by 
reason of the threaded attachment of cross member 66 
to threaded stems 56 and 57. Thus, depending upon the 
direction of rotation of hand wheel 58, hearing blocks 10', 
12, 14 and 16 will be carried upwardly or downwardly 
ralong upright frame supports 6, 7, 8 and 9 by frame as 
sembly 60, 61, 62. 

Upper, ?oating bearing blocks 10 and 12 may also be 
adjusted vertically relative to lower bearing blocks 14 
and 16 by a threaded stud and adjusting nut arrange 
ment which appears most clearly in FIG. 6. Stud 66 ex 
tends between bearing blocks 10 and 14 and is seated 
in recesses therein, the upper end of stud 66 being secured 
to hearing block 10 to prevent the rotation of stud 66 
as nut 68 is turned. Stud 66 is shiftable vertically within 
a recess in the top of lower bearing block 14. By rotat 
ing nut 68 either clockwise or counterclockwise stud 66 
twill be made to move up or down so as to thereby cause 
?oating bearing block 10 to move towards or away from 
lower, stationary bearing block 14. This adjustment means 
may be utilized to precisely ?x the spacing between crimp 
ing and sealing dies '20‘ and 24 for a particular wrapping 
web thickness. 
As the wrapping web containing entubed articles passes 

between sealing and cut-off die heads 20 and 24, the op 
posite faces of the wrapping web‘ 7!} are crimped together 
and sealed between adjacent packaged articles by the ro 
tation of sealing heads 20 and 24 into contact therewith 
in the manner indicated in FIG. 3. Ordinarily, it is nec 
essary to cut wrapping web 70 between adjacent articles so 
that the ends of the separate packages may then be tucked 
and sealed against each package in a subsequent opera 
tion. For the purpose of carrying out this web-cutting 
operation, I have provided a unique arrangement utilizing 
an elongated cutoff knife 72. Referring now to FIGS. 1, 
3 and 4, it will be seen that knife 72 is mounted trans 
versely with respect to the path of movement of wrapping 
web 70 and is housed within a long, narrow slot 74 in 
upper sealing die 20'. Knife 72 is movably supported for 
reciprocal movement in and out of slot 74 by links 76 and 
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78 which are pivotally secured to the opposite ends of 
die head 20 within recess 80. A coil spring 82 acting 
against collar 84 of knife handle 86 serves to bias oper 
ating links 76 and 78 towards the rest position shown in 
FIG. 1 wherein they hold knife 72 in its normal, re 
tracted position within slot or recess 74 of die head 20. 
It is to be noted that in its rest position knife 72 is 
held in its entirety within slot or recess 74 so that its 
cutting edge does not project outwardly beyond the 
peripheral surface of sealing die 20. This arrangement in 
sures that knife 72 will not interfere with the pressure 
contact between sealing and crimping dies 20 and 24, and 
is also important with respect to the proper carrying out 
of strip packaging operations hereinafter described. Knife 
operating links 76 and 78 are arranged to be pivoted in 
such a way as to carry knife 72 downwardly and laterally 
out of slot 74 through and across wrapping web 70. A 
complementary slot 88 is provided in the upper base of 
lower sealing die 24 to receive knife 72 as it passes down 
wardly through wrapping web 70. In addition to links 
76 and 78, the operating mechanism for knife 72 in 
cludes a cam follower roller 90 attached to link 76. In 
order that knife 72 may be smoothly received into slot 
88 in lower die head 24 without interfering with the 
sealing and crimping of the 'wrapping web moving be 
tween the two die heads, it is essential that the knife 
operating mechanism be actuated when die heads 20 and 
24 have rotated into direct vertical alignment with each 
other in pressure contact with the opposite faces of 
wrapping web 70. In FIGS. 1 and 3, I have shown a pre 
ferred form of trip means for actuating the knife-operat— 
ing mechanism comprising a stationary strike member 
92 secured to a threaded pin 94. A lock nut 96 holds 
threaded pin 94 to mounting plate 98 which is attached 
to upper, ?oating bearing block 10. As may be noted 
most clearly with respect to FIG. 3, strike member 92 
has a substantially oval con?guration with triangular pro 
jections, the upper one of which is adapted to strike 
cam roller 90 as sealing dies 20 and 24 rotate toward 
each other. The direction of rotation of shafts 18 and 22 
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is indicated by directional arrows in FIG. 3. Strike mem- ' 
ber 92 is oifset slightly with respect to the vertically 
aligned position of dies heads 20 and 24 and is vertically 
oriented so that its upper, triangular projection 93 will con 
tact cam roller 90 to actuate knife operating links 76 and 
78 just before crimping and sealing heads 20 and 24 are 
in direct vertical alignment. In the instant that it takes 
for knife 72 to be fully displaced downwardly out of slot 
74, sealing heads 20 and 24 will have rotated into verti 
cal alignment in the position shown in FIG. 3 wherein 
they will crimp and seal wrapping web 70 therebetween. 
When cam roller 90 strikes projection 93 of strike mem 
ber 94, it will be displaced upwardly, thereby causing link 
76 to pivot to the phantom line position shown in FIG. 1. 
As link 76 pivots downwardly, it will pull knife 72 down 
wardly and laterally out of slot 74 against the pressure of 
spring 82. The movement of knife 72 out of slot 74 will 
cause link 78 to pivot to the vertical, phantom line posi 
tion shown in FIG. 1. The triangular shape of projection 
93 of strike member 92 insures that cam roller 90‘ will 
not dwell at the upper limit of its displacement path and 
will immediately return downwardly to its normal posi 
tion of rest as it rotates past strike member 92 with die 
head 20. This very quick upward and downward move 
ment of cam roller 90 insures that knife 72 will penetrate 
very rapidly through wrapping web 70 with a sharp, swift 
guillotine-type of cutting stroke which cleanly severs 
wrapping 70 without interfering with the sealing action be 
tween dies 20 and 24. After cam roller 90 passes strike 
member 92 spring 82 returns‘ knife 72 to its position of rest 
within upper slot 74. The angular disposition of strike 
member 92 is so selected that knife 72 will be actuated at 
the precise instant when sealing dies 20 and 24 are directly 
opposite each other in sealing engagement with opposite 
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faces of web 70. The initiation of the knife cutting action 
in this manner provides several advantages. First of all, 
it insures the positioning of knife 72 and complementary 
receiving slot 88 directly opposite each other so that as 
knife 72 penetrates through wrapping web 70, it will be 
cleanly received within slot 88 in lower sealing die 24. 
Also, the cutting action of knife 72 is improved by caus 
ing it to move through web 70 at the instant that the 
lweb is held tightly between sealing dies 20 and 24. 

Knife 72 is preferably provided with a sharp, scalloped 
bottom edge to enhance its cutting action. Also, knife 72 
and receiving slot 88 are so oriented on their respective 
sealing dies 20 and 24 that as knife 70 moves downwardly 
:into slot 88 it will slide over back wall 89 thereof so as 
to provide a desirable shearing action. This disposition of 
knife 72 with respect to receiving slot 88 is best shown in 
FIG. 3. 

It is noteworthy that there is a particular advantage 
derived from mounting knife trip member 92 on upper, 
?oating bearing block 10. If trip member 90 ‘were mounted 
on upright frame support 6 or otherwise not attached to 
one of the ?oating bearing blocks 10 or 12, the upward 
force exerted on roller 90 by strike member 94 could 
cause upper shaft 18 and its ?oating bearing blocks 10 
and 12 to shift upwardly a slight distance against tension 
springs 52 and 53, thereby undesirably reducing the crimp 
ing and sealing pressure with which die head 20 contacts 
lower die head 24 and wrapping web 70 passing therebe 
tween. Since strike member 92 is mounted on ?oating 
bearing block 10‘, there can be no relative vertical move 
ment therebetween as roller 90 strikes member 92. Thus, 
shaft 18 and upper die head 20 will not be displaced 
upwardly and the desired sealing pressure of the die 
heads 20 and 24 is‘ maintained. 

Provision has been made for the vertical and hori 
zontal adjustment of strike member 92 to permit control 
of the depth of knife penetration as well as the initial 
point of knife activation. As may be noted with respect 
to FIGS. 1 and 2, strike member mounting plate 98 abuts 
against the lower face of bearing block 10 and is attached 
thereto by fasteners 100. Fasteners 100‘ extend through 
horizontal slots 102 in mounting plate 98, whereby plate 
98 may be shifted laterally to horizontally adjust strike 
member 92 by loosening fasteners 100. Vertical adjust 
ment of strike member 92 is accomplished by loosening 
nut 96 and moving carrier pin 94 upwardly or down 
wardly in a vertical slot (not shown) in mounting plate 
98 within which pin 94 is received. 

In FIGS. 5, ‘6 and 7, I have shown a knife-actuating 
arrangement designed to effect cutoffs of multiple lengths 
of packages in a strip packaging operation. In such an 
operation groups of packages containing some predeter 
mined number of packaged articles such as 6, 10 or 12 
would be cut off into strips comprising a continuous length 
of wrapping web connecting the several packaged articles 
together. Strip packaging thus requires that the web cut 
o? knife be controlled in such a way as to permit a pre 
determined number of packaged articles to pass between 
the crimping and sealing dies to effect the sealing of the 
wrapping web between adjacent articles without severing 
the web. My improved guillotine-type of cutoff knife uti— 
lizing a reciprocal knife 72 contained within a slot in 
one of the rotary sealing dies is particularly well suited 
for a strip packaging operation. Since knife 72 is en 
tirely contained within slot 74 in upper sealing die 20 
and does not project outwardly beyond the peripheral 
surface of sealing head 20, the moving wrapping web 
may be sealed a plurality of times between a predeter 
mined number of packaged articles by rotating sealing 
and crimping dies 20 and 24 without severing web 70 or 
interfering with the sealing operation in any way as 
long as knife 72 is not tripped. In order to control the 
actuation of knife 72 at predetermined intervals, I have 
mounted knife trip member 92 on reciprocating piston 
104 of a double-acting pneumatic cylinder 106. Strike 
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member 92 is of the same con?guration as that shown 
in FIGS. 1 and 3 and is secured to the outer end of 
piston 104 by a right angle elbow 108 in order that it 
may project into the orbital path of roller element 
90 of the knife-operating mechanism. Pneumatic cylin 
der 106 is mounted by fasteners 110 to a plate 112 
which is secured to the lower end of ?oating bearing block 
10 in a manner similar to that in which mounting plate 
98 of FIGS. 1 and 2 is attached to bearing block 10. 
Air lines 113 and 114 attached to opposite ends of pneu 
matic cylinder 106 are connected to’ a solenoid valve 
116 which controls the ?ow of air from a main supply 
line 118 connected to a pressurized air source (not 
shown). Solenoid valve 116 is intermittently energized 
to direct pressurized air through either line 113 or line 
114 to alternately extend and retract pneumatic piston 
104. The intermittent actuation of solenoid valve 116 
may be accomplished by a signal from various control 
devices such as a counter or micro switch responsive to 
the passage of a predetermined number of entubed articles 
past sealing and crimping dies 20 and 24. For illustrative 
purposes, I have shown a counter 120 to which electrical 
lead lines 117 from solenoid valve 116 are connected. 
Counter 120 is provided with a conventional sensor or 
feeler device (not shown) by means of which it may 
signal the passage of a predetermined number of articles 
past the crimping and sealing station. Thus, counter 120 
will be set to complete an electrical circuit to solenoid 
valve 116 after the desired number, such as 6, 8 or 10, 
of wrapped articles has passed between die heads 20 and 
24. In its de-energized position7 solenoid valve 116 will 
direct pressurized air through line 114 so as to hold 
piston 104 in its retracted position. With piston 104 
withdrawn or retracted, strike member 92 will be held 
in a position in which it is removed from the rotary 
path of knife—operating roller 90. Sealing dies 20' and 24 
will pass through a predetermined number of revolutions 
to accomplish the crimping and sealing of wrapping web 
70 between entubed articles; and since roller 90 will not 
be contacted by strike member 92, knife 72 will not be 
actuated. Thus, wrapping web 70 will not be severed, and 
a strip of packaged articles connected by a continuous 
length of wrapping web will pass through the sealing 
and crimping station. Since knife 72 is completely with 
drawn within slot 74 of upper die head 20 by spring 
82 and does not project outwardly beyond the peripheral 
surface of sealing die 20, it will not strike, indent or 
sever the wrapping web 70 or interfere in any way with 
the sealing of wrapping web 70 a preselected number 
of times by rotating dies 20 and 24. The passage of the 
desired number of wrapped articles past die heads 20 and 
24 will be signalled by counter 120 to accomplish the 
actuation of solenoid valve 116. When three-way valve 
116 is energized, it will shut off the ?ow of air through 
line 114 and direct pressurized air from supply line 118 
into line 113 to thereby extend pneumatic piston 104 to 
the position shown in FIG. 6. When fully extended, 
piston 104 will hold strike member 92 in position to 
contact revolving roller '90. When roller 90 contacts 
strike member 92, it will be cammed upwardly, whereby 
link 76 will pivot to pull knife 72 downwardly and later 
ally in a guillotine-like cutting motion through wrapping 
web 70 in the manner described above with respect to 
FIGS. 1 through 4. In FIG. 5, roller element 90 is shown 
in its upwardly displaced position wherein it has pivoted 
link ‘76 downwardly and thus completed the downward 
cutting motion of knife 72. Knife 72 is shown at the 
bottom of its cutting stroke in engagement with receiving 
slot 88 in lower die head 24 in FIGS. 5 and 7. After 
knife 72 has severed wrapping web 70, solenoid valve 
116 will automatically be de-energized to thereby cause 
pneumatic cylinder 106 to retract piston 104 and move 
strike member 92 to its inoperative position. The strip 
packaging cycle will then be repeated with another group 
of wrapped articles passing between die heads 20 and 
24 for sealing of the wrapping web 70 before pneumatic 

25 

30 

35 

4.9 

60 

75 

8 
piston 104 is again actuated to bring strike member 92 
into position to trip knife 72 and again sever wrapping 
web 70'. 

-In FIGS. 8 and 9, I have shown an alternative form 
of knife trip means comprising a cam holder ‘120 and 
trip cam 122. Cam holder 120 is fastened to lower, rotary 
shaft 22 for rotational movement therewith, and trip 
cam 122 thus revolves with shaft 22 and lower die head 
24. As may readily be understood by reference to FIGS. 
8 and 9, cam 122 will periodically strike roller or cam 
follower 90 as cam holder 120 rotates with shaft 22, 
thereby displacing cam follower 90 upwardly and causing 
link 76 to pivot to the phantom line position shown in 
FIG. 8. As link 76 pivots downwardly, it will pull knife 
72 laterally across web 70 as well as downwardly there 
through in the manner described above with respect to 
the actuating arrangement of FIGS. 1 through 4. As knife 
72 severs wrapping web 70, it will pass into receiving 
slot 88 in lower sealing die 24. The angular disposition 
of cam 122 on cam holder 120 is selected so that cam 
122 will strike cam follower 90 and actuate knife 72 so as 
to sever web 70 at the precise instant that sealing dies 
20 and 24 are directly opposite each other in sealing 
engagement with the opposite faces of web 70. Since 
cam 122 will engage roller or cam follower 90 as sealing 
dies 20 and 24 reach their maximum rotational speed 
for sealing engagement with moving web 70, cam 122 
will also be rotating at a relatively high angular velocity, 
thereby bringing about the very rapid cutting action and 
subsequent retraction of knife 72. Thus, the revolving 
cam-type trip arrangement of FIGS. 8 and 9, like the 
stationary strike member 92 of FIGS. 1 through 4, pro 
vides a clean, swift severing of wrapping web 70 Without 
interfering with the sealing action of dies 20 and 24. 

Those skilled in the packaging machinery art will 
readily appreciate that the penetrating, guillotine-like 
cutting action of knife 72 represents a distinct improve 
ment over the pressure type of rotary cutting dies hereto~ 
fore available. Not only does guillotine cutoff knife 72 
provide a better cutting action, but also it insures im 
proved seailng of the wrapping web by eliminating out 
wardly projecting cutoff dies which tend to hold the seal 
ing and crimping dies apart. Knife 72 is also relatively 
simple and economical to replace, and its adjustment 
within upper sealing die 20 is not critical. The depth of 
knife penetration through the wrapping web is accurately 
controlled by properly adjusting trip member 92 or 122. 
Rotary cutoff dies of the anvil type shown in US. Pat. 
No. 2,546,721 require constant adjusting because of the 
wear caused by the knife die striking the mating, anvil 
die. As the rotary, anvil-type cutoff dies are adjusted out 
wardly to compensate for Wear, they interfere more and 
more with the simultaneous pressure sealing of the rotary 
sealing dies to which they are secured. 

It is to be noted that the gear train utilized to rotate 
shafts 18 and 22 may be employed to operate knife 72 
through some mechanism other than rotary trip cam 
122. The primary consideration is that the cutting stroke 
of knife 72 be coordinated with the angular disposition 
of rotary sealing dies 20 and 24 so that the severing of 
web 70 takes place when the sealing dies are in the proper 
position of alignment with each other so that knife 72 
may pass cleanly into receiving slot 88 on die head 24. 
For purposes of my invention, the particular manner 
employed for sealing the opposite faces of wrapping 
web 70 together between adjacent entubed articles is of 
no particular signi?cance. An adhesive material may be 
employed to seal the wrapper web as it is pressed be~ 
tween the oppositely disposed faces of sealing dies 20 and 
24, or the well-known heat sealing method may be uti 
lized. The wrapper engaging faces of the dies may be 
knurled or roughened so as to permit them to crimp the 
Wrapper at the same time that it is sealed. However, for 
purposes of this invention, it is immaterial Whether the 
wrapping web is crimped as well as sealed. 
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to thereby effect the actuation of said operating mech 
anism. 

4. Packaging apparatus as de?ned in claim 1 wherein: 
said trip means comprises a strike member movable 

5 between a ?rst position in which it is operative to 

s 9 

What is claimed is: 
1. In a packaging machine having a station at which a 

moving, formed wrapping web enclosing spaced~apart 
articles is sealed and cut off between adjacent articles, the 
improvement comprising: 

a pair of oppositely disposed sealing dies directly 
mounted on separate, rotary shafts disposed parallel 
to each other in spaced apart relation, said sealing 
dies being rotatable with said rotary shafts through 
arcuate paths wherein said sealing dies intermittently 

strike and actuate and knife operating mechanism 
and a second position in which it is removed from 
the rotary path of said knife-operating mechanism; 
and 

control means operative to move said strike member 
come into direct alignment with each other and en- 10 from said second position to said ?rst position in 
gage said wrapping web therebetween at only one response to the movement of a predetermined num 
point in said arcuate paths during each revolution of her of articles past said sealing dies. 
said rotary shafts; 5. Packaging apparatus as de?ned in claim 4 wherein: 

drive means for imparting rotational movement to said 15 said control means includes a ?uid motor operatively 
rotary shafts and sealing dies; 

a recess within one of said sealing dies; 
a movable cutting knife housed within said recess and 

held therein in a normal position wherein its cutting 
edge does not project outwardly beyond the periph 
eral, web engaging surface of said one sealing die; 

an operating mechanism connected to said knife and 
operable to move said knife relative to said one of 
said sealing dies, out of said recess and through said 

associated with said strike member for moving said 
_ strike member between said ?rst and second posi 

tions. 
6. In a packaging machine having oppositely disposed 

2Q sealing dies arranged to intermittently engage therebe 
tween a continuous length of wrapping web between 
spaced apart articles entu'bed therein, the improvement 
comprising: 

?rst and second rotary shafts disposed parallel to each 
Wrapping web ina cutting motion; ‘ 25 other in spaced-apart relation, said ?rst shaft being 

an opening within the other one of said sealing dies rotatably supported at its opposite ends in ?oating 
constructed and arranged to receive said knife as it bearing blocks; 
cuts through said wrapping web; and a ?rst sealing die mounted on said ?rst rotary shaft and 

trip means located in the arcuate path of said one seal- having a recess therein within which a cut-off knife 
ing die and so constructed and arranged as to 30 is movably supported. 
immediately contact and actuate said operating mech- a Second sealing die mounted on said second rotary 
anism so as to fully extend said knife through its shaft and having an opening therein adapted to re 
full cutting motion at the instant when said sealing ceive Said knife when it cuts through Said Wrapping 
dies are rotated to a position in direct alignment with Web; 
each other, said trip means being further adapted to 35 spring means urging said ?oating bearing blocks and 
quickly rglease said operating mechanism as said said ?rst rotary shaft towards said SGCOI'ld rotary 
sealing dies rotate past said aligned position, whereby Shaft in Order to maintain the Propel‘ Pressure 011 
said knife is actuated and released in rapid succession Said Sealing dieshs they are rotated into engagement 
to provide a sharp, quick cutting action during the Wlth Said WI'aPPIIIg W613; 
very short time interval that Said opening within the $0 an operating mechanism connected to said knife and 
other one of said Sealing dies is in alignment with operable to move said knife out of said recess and 
Said knife_ through said wrapping web as said web moves be 

2. Packaging apparatus as de?ned in claim 1, wherein: “5/6511 said Sealing dies; and . _ 
said knife is in the form of an elongated blade disposed 11 mp fnember moupted on one of sa1d sprmg-loaded 

transversely of the path of travel of said wrapping 45 bearing blocks, sa1d trip member belng so positioned 
web; as to contact a portion of said knife operating mech 

spring means biases said knife in said normal position ahism and thereby initiate the cutting movement of 
within Said recess; and sa1d knife when sa1d sealing dies are rotated to a 

said operating mechanism includes pivotal linkage ele- Position in fhfect alignment With each other in en 
ments connected to said knife and operative to over- 50 gagemeht Wlth the OPPOSItB sldes of 531d Wrapping 
come the pressure of said spring means and move Weh- _ 
said knife through said wrapping web in response References Cited 
to actuation by said trip means, said linkage ele- UNITED STATES PATENTS 
ments being pivotally arranged in such a way as to 55 2,960,808 11/1960 Pike _______ “I ____ __ 53___28 X 
carry sa1d knife out of sa1d recess along an angular 2,966,021 12/1960 Lane et a1 ___________ __ 53___182 
path wherein said knife moves transversely with re 
spect to said web as it cuts thereth'rough. 

3. Packaging apparatus as de?ned in claim 1 wherein: 
said trip means comprises a cam carried on the same 60 

rotary shaft as is said other one of said sealing dies 
having said knife receiving opening therein; and 

said operating mechanism includes a contact element 
which is positioned to be struck and displaced by 
said cam upon each revolution of said sealing dies 65 

FOREIGN PATENTS 

102,740 10/1962 Netherlands. 
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