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WRAPPING MACHINE
Fred L. Waile, East Willisten, N.Y., assignor to Ameri-
ean Machine & Foundry Company, a corporation of

Mew Jersey
Filed Dec. 8, 1952, Ser. Mo, 858,138
28 Claims, (ClL 53—33)

The present invention relates to wrapping machines and
more particularly to improvements in mechanism for
forming, from a continuous wrapper web, an outer wrap-
per for articles and sealing it thereabout.

In wrapping machines for articles such as loaves of
bread, a sclf-measured length from the leading edge of a
continuous wrapper web is draped about the article to be
wrapped, with the web forming an cverlapping botfom
lap. Heretofore, the extent of the bottom overlap has
been dictated by the frictional drag acting upon the web
to separate it as the article is pushed through the wrap-
ping machine for the folding and sealing operations. The
present invention is characterized by the provision of a
novel travelling bottom conveyor provided with spaced
heater members operative to form the bottom seal as the
article is being conveyed thereon through the wrapping
machine and during the formation of the end folds and
seals. The travelling heater members include heater bars
removably connected to an electrically-energized continu-
ous current-carrying device. The bars are mounted in
spaced relationship on the conveyor and in adjustable
relationship with the front face of the pusher flights gen-
erally provided in wrapping machines of this type.

Purther, in wrapping machines heretofore, difficulty
was experienced in utilizing wrapper web materials which
have a narrow interval between their sealing and melting
temperatures. Hence, heretofore it has been a problem
in a machine adapted to handle cellophane or waxed-
coated paper in obtaining proper sealing when a material
such as polyethylene was used because, due to the short
heat-applying period for forming the bottom seal in prior
wrapping machines, the proper temperature needed to
obtain a proper seal resulted in a scorched or melted
wrapper. However, by utilizing travelling bottom heaters,
the heat-applying period is substantially increased, allow-
ing the proper sealing and release temperatures to be
maintained, ensuring neat strong seals about the article
without scorching or in any other manner damaging or
destroying any type of wrapper material used. -Coacting
with the bottom conveyor are a pair of spaced, travelling
side belts engaging each side of the article on the bottom
conveyor. The side belis are plastic-coated and heated
to complete the sealing operations, the plastic-coating
ensuring positive release between the belis and highly ad-
hering wrapping materials; such as polyethylene.

With the advent of lighter wrapper materials, such as
polyethylene and rubber hydrochloride film, problems
have been experienced in maintaining the leading edge of
the wrapper in proper position relative to the article in-
feed mechanism. To overcome this, means is provided
for ensuring that the leading edge of the wrapper web will
be properly positioned relative to the article infeed. To
accomplish this there is provided a support plate having
a knurled or embossed section in contact with the leading
edge of the wrapper web. This embossed section holds
the leading edge thereagainst, maintaining the wrapper
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web in proper position for disposing about the article to
be wrapped by the machine. In addition there is pro-
vided means for heating the wrapper web cutoff knife to
ensure continuous proper operation thereof and prevent
accumulation of wax or other foreign material thereon.

It is therefore an object of the present invention to
provide in a wrapping machine novel heater clements for
forming the bottom seals of wrappers disposed about arti-
cles wrapped in the machine.

It is another object of the present invention to provide
a novel wrapping machine having a bottom conveyor in-
cluding heater elements spaced therein for forming the
bottom seal in a wrapper web disposed about the article
as the article is conveyed thereon through the machine.
" It is another object of the present invention to provide
in a wrapping machine having a series of article conveyor
flights a bottom conveyor having heater elements in
spaced relationship with the flights for forming the bottom
seal in a wrapper web disposed about the article as the
article is conveyed thereon through the machine by the
flights.

Another object of the present invention is to provide
in a wrapping machine travelling heater elements for
forming the bottom seal of a polyethylene or similar plas-
tice material wrapper disposed about an article in the
machine, the heater elements being energized from a com-
mon endless, electrical current-carrying element and
wherein an extremely fine and efficient seal is formed with-
out in any way adversely effecting the strength and ap-
pearance of the wrapper.

It is likewise an object of the present invention to pro-
vide, in a machine adapted to wrap a precut length of
wrapper web about an article, a conveyor for moving the
article to be wrapped through the machine, the conveyor
provided with sealing elements for forming the bottom
seal in the wrapper web during the passage of the articles
thereon through the wrapping machine.

““Another object of this invention is to provide a bottom
conveyor for moving an article through a wrapping ma-
chine foldway, the bottom conveyor provided with heated
sealing elements for forming the bottom seal in a length
of wrapper about the article, said article remaining sub-
stantially stationary relative to said sealing element dur-
ing its movement through the foldway.

It is another object of the present invention to provide
in an article wrapping machine, the combination of a
travelling article supporting conveyor having a plurality
of spaced plastic-coated travelling heater elements and
heated plastic-coated travelling side conveyors for form-
ing the bottom and side seals in a length of wrapper web
folded about the article on the supporting conveyor.

A further object of this invention is to provide a novel
heated sealer including a metal shell having a plurality
of internal electrical elements and provided with an outer
plastic coating.

Another object of the present invention is to provide,
in an article wrapping device, a support for the leading
edge of a continuous wrapper web, the support having
embossed sections maintaining the leading edge of the
web in position to be disposed about an article to be
wrapped.

It is another object of this inventicn to provide a novel
method of folding and sealing a wrapper about an article.

Tt is likewise an object of the present invention to pro-
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vide a novel method of forming a longitudinal bottom
seal in a wrapper folded about the girth of an article.

Other objects and features of the invention will appear
as the description of the particular physical embodiment
selected to illustrate the invention progresses. In the
accompanying drawings, which form a part of this speci-
fication, like characters of reference have been applied to
corresponding parts throughout the several views which
make up the drawings.

FIGURE 1 is a plan view of a wrapping machine pro-
vided with the preferred embodiment of the present in-
vention.

FIGURE 2 is a plan view partially in section of the
heated side belt drive mechanism. .

FIGURE 3 is a side elevation of the articie infeed
mechanism.

FIGURE 4 is a plan view taken along line 44 in
FIGURE 3.

FIGURE 35 is a side sectional view taken along line
5--5 of FIGURE 4.

FIGURE 6 is a partial side elevation of the wrapping
machine foldway.

FIGURE 7 is a side elevation of the discharge end:

of the wrapping machine.

FIGURE 8 is a plan view of the bottom conveyor
assembly.

FIGURE 9 is a sectional view taken along line $—9
of FIGURE 8.

FIGURE 10 is a side sectional view taken along line
16—19 of FIGURE 8.

FIGURE 11 is a perspective view, partly in section,
of a bottom conveyor heater element.

FIGURE 12 is an end view of the bottom conveyor
taken along line 1212 of FIGURE 10.

FIGURE 13 is a sectional view of the botfom con-
veyor heater element energizing means,

FIGURE 14 is a partial plan view of a wrapping
machine provided with a modified form of the present
invention.

FIGURE 15 is a side sectional view of the mechanism
shewn in FIGURE 14 and taken along line 15—315 of
FIGURE 14.

Referring to the drawings, the wrapping web material
W which is of heat-sealable material or material coated
therewith, is preferably drawn from a source of supply
such as a reel (not shown) and fed on demand by con-
tinuously operating feeding mechanism (not shown)
along an inclined web support plate 1§ mounted on
brackets 12, supported on cross rods 14, mounted in
side frames F of the associated wrapping machine.
After passing the upper end of plate 18 the web passes
over a guide roller 16 so that the leading or free end of
the wrapper web W hangs or is draped freely between
web support plates 18, 26 and 22 and the forward edge
of a suitable conveyor, such as, lifter table. 24 of the
associated wrapping machine.
vided with a back tension plate 25 and may be similar
in construction and operation to that shown in. Gladeck
et al. Patent 1,888,797 and Schmitt Patent 1,851,295.
Each web support plate 18, 28 and 22 is provided with
an embossed or knurled section 26 on the face thereof
adjacent lifter table 24.
web W adjacent the leading edge thereof, maintaining
it against the web support plates 18—22, disposing the
web in proper draped position. )

Articles such as loaves of bread L, are delivered to

the wrapping machine by a suitable, intermittently mov-

ing, endless conveyor formed of a pair of endless con-
veyor chains 28 and 3% on which are mounted a plu-
rality of suitably spaced conveyor flights 32, adapted to
successively engage loaves of bread L and move. them
intermittently over a runway 34 into a delivery position
aligned with lifter table 24. Conveyor chaing 28 and 3¢
and runway 34 are suitably mounted on a support. 36,
carried by rods 38 and 4@ mounted in the main machine

Lifter table 24 is pro-.

Knurled sections 26 engage:
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frame F. The loaf infeed conveyor and its drive mech-
anism may be similar in consiruction and operation to
the mechanism shown and described in Arelt Patent
2,385,675. The spacing of the infeed comveyor fiights
may be adjusted in accordance with the mechanisms
disclosed in Bell Patent 2,736,421 and Panuvline Patent
2,844,242, Since these mechanisms form no specific
part of the present invention, furiher description thereof
is omitted in the interest of brevity.

Loaves L forwarded by flights 32 over runway 34
engage guide or cam face 19 of web support plate 18,
which urges any improperly positioned loaves into proper
aligned position on the loaf infeed conveyor. When a
loaf L is positioned between loaf heel guides 21 and 23
formed on web support plates 8 and 22 extending
above runway 34 (see FIGURE 5), the drive mechan-
ism of comveyor chains 28 and 38 is interrupted, the
loaf being properly positioned for delivery onto lifter
table 24,

Web support plates 18, 20 and 22 are mounted in
common on a transverse shaft 42, threaded at each end
with an unthreaded portion adjacent the middle thereof,
Shaft 42 is rotatably supported at each end between
spaced supporis 43 and 44 in collars 46 and 48. Shaft
42 passes through collar 46 and is provided at its end
with a drive sprocket 49 on which is mounted a suit-
able drive chain 50. Web support plate 26 is mounted
on a lug 52 secured in between supports 43 and 44
adjacent. the middle shaft 42 at the unthreaded portion
thereof.

To accommodate loaves L of different lengths, web
support plates 18 and 22 which are provided with heel
guides' 21 and 23 respectively, are mounted on Iugs 54
and £6, threaded on each end of shaft 42 between sup-
ports 43 and 44. Upon actunation of chain 50 by a
suitable power source (not shown), but which, may be
the power source for adjusting the spacing of flights 32
of the infeed conveyor, shaft 42 is rotated, moving the
threaded lugs 54 and 56 inwardly toward each other or
outwardly away from each other, adjusting the space
between heel guide plates 21 and 23 to accommodate
loaves L of various lengths. It will be understood that
since web support plate 2¢ is centered relative to lifter
table 24 (see FIGURE 4) and has no portion extending
above runway 34, its position on shaft 42 remains fixed.

Each loaf, positioned on the loaf infeed conveyor be-
tween heel guides 21 and 23, is pushed by a pusher plate
58 across runway 34 between heel guides 21 and 25 and
onto lifter table 24. Pusher plate 58 is aitached to a
reciprocating plunger 66 slidably supported in guide lugs
62 formed om brackets 12 below web support plate 19.
Plunger 68 is connected by links 64 to actuating arm 68
swingably supported on a shaft 69 suitably supported in
the side frames F. Formed on the hub of arm 68 is 2
lug 7¢ having connected thereto one eénd of a rod 72
Rod 72 is suitably driven by drive mechanism (not
shown), but which may inclide a cam and follower, to
rotate arm 68 about shaft 69 in timed relationship with
the infeed conveyor mechanism to reciprocate plunger
60 back and forth in guide lugs 62 to deliver loaves L
from the infeed conveyor onto lifter tabie: 24. Pusher
plate 58 and ifs drive mechanism may be similar in opera-
tion and construction to that disclosed in Beil Patent
2,860,469, Further disclosure thereof is omitted in the
interest of brevity.

At the beginning of the wrapping cycle, the leading
edge of the wrapper web material W is draped or ex-
tends downwardly from guide roller 16 and hangs be-
tween lifter table 24 and against web support plates 13,
28 and 22. As an article, such as a loaf of bread L,
is pushed by pusher plate 58 from between adjacent
conveyor flights 3% through heel guides 21 and 23 onto
lifter table 24, the leading edge of the draped wrapper -
web material W is pressed against back tension plate 25,
by the loaf L as it is pushed onto lifter table 24. - As
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the result of the forward movement of pusher plate.ss
in delivering a loaf L onto lifter table 24, back tension

plate 25 is moved rearwardiy thereon with the leading.

end of wrapper web W firmly held between back tension
plate 25 and loaf L.

At the same time, loaf L now partially enveloped by
the wrapper, is pushed into the path of an opposed pair
of folder or tucking plates 27 on each side of lifter table
24, which tuck the web over the edges of the loaf to
form what is generally designated as the first fold against
the ends of loaf L. When loaf L is properly positioned
on lifter table 24 with the first fold against each end
thereof, pusher plate 58 is retracted and lifter table 24
is moved upwardly into alignment with the foldway sec-
tion of the wrapping machine thus disposing wrapper
web W over the top and two sides of loaf L.

After completion of the upward movsment of lifter
table 24, ap roller 74 carried in control arm 76 is moved
downwardly by arms 76, effecting the feed of additional
wrapping material W from the source of supply. As a
partially wrapped loaf L is moved upwardly on lifter
table 24, it is bronght between a pair of second folder
plates 78 mounted adjacent one end of the sealing foldway
or table T to form what is generally designated as the
second fold by downwardly folding the upper portion
of the wrapper web W against the loaf end, overlapping
the first fold.

The second fold being compleied, loaf L is engaged by
a sct of driven flights 8¢. Flighis 8¢ are appropriately
spaced from each other iaterally and longiiudinally to
accommodate the particular size of loaves L and sets of
flights 80 thereafter push their engaged loaf L along
the sealing foldaway or table T. Tlights 83 and their
drive mechanisms may be similar in construction and
operation to that disciosed in Waite Fatent 2,887,212.
Furiher disclosure thereof is therefore omitted in the in-
terest of brevity.

Flights 88 move their engaged loaf horizontally on ta-
ble T beneath a longitudinal loaf hold-down bar 83 and
between an opposed pair of third folder plates 82 and
fourth folder plates 84 where in succession the third folds

r& made by folding inwardly the wrapper flaps extend-
ing from the leading face of the lcaf and then folding
upwardly from the bottom the fourth flap by means of the
fourth folder plates and the inclined siot 83 formied be-
tween the substantialiy parallel inclined edges of folder
plate 84. Folders 78, 82 and 84 at each side of loaf
L are suitably supporied by a bar 77 hingedly mounted
at one end in & bracket 79 downwardly depending from
a support member 81 carried by a part of the main ma-
chine frame F. Loaf hold-down bar §5 is adjustably
supported at each end by generally vertical arms 87
carried by longitudinal support bar 8% suitably supported
above table T midway between folder plates 78, 82 and
84 and extending therebeyond (see FIGURE 6). The
folder plates 27, 78, 82, 84 and bar 85 and their asso-
ciated mechanisms may be similar in construction and
operation to those disclosed in Jensen Patent 2,883,819
and further disclosure is therefore omitied.

As a loaf L is engaged by flights 88 for movement along
table T, a suitable cutier knife 86 supported on pivoted
arms 83 and operated by rod 96, driven by means of
suitable cams (not showa) is actuated to cut the wrap-
per web W,

While web W is being cut, the wrapping material rest-
ing on support plate 18 is pressed thereagainst by a pa-
per brake 92 pivotally mounted on a shaff 94. Shaft 94
is provided with a lever 96 which is pivotally attached
to one end of a link rod 98, the other end of which is
connected by a lever 188 to rod $8. Thus, rod %9 op-
erates to pull paper brake 82 into contact with the web
material W on support plate 18, clamping the paper there-
against as knife 86 is moved by rod 9¢ into cutting posi-
ion.

Lap roller 74, knife 86, paper brake 92 and their asso-
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6
ciated mechanism may be similar in construction and op-
eration to that disclosed and described in the above-men-
tioned Schmitt patent and further disclosure thereof is
deemed unnecessary.

The trailing end of the cut length of wrapping mate-
rial surrounding the loaf L on lifter table 24 is guide
by means of a roller 29 mounted on lifter table 24 and
a roller 31 into overlapping position beneath loaf L as
it is pushed by flights 89 from lifter table 24 over a
ribbed bridge plate 162 and a ribbed gap closer plate 164
along {able T. The web guiding mechanism including
roller 31 may be substantially the same in construction
and operation as that shown in the above referred to
Schmitt patent.

Adjacent the end of gap closer plate 184 and while the
fourth fold is being made as described hereinabove, loaf
1. is moved by flights 8§ onto the upper lap of a bar
conveyor designated generally 1@§. Conveyor 16§ in-
cludes a plurality of spaced bars 188 secured at each
end by brackets 187 to a pair of chain conveyors 118.
Fach chain 118 passes over a drive sprocket 112 mounted
in common on a shaft 114 extending between sprocket
112 adjacent gap closer plate 104. Shait 134 is mounted
transversely of table T in side frames 116 which, in turn,
are attached by bolts 11§ to the main machine frame
F. One end of drive shaft 134 passes through frame
F and supports a sprocket 115 which is driven by any
suitable power source (not shown) to rotate shaff 134.
Preferably sprocket 3115 is driven from the main ma-
chine drive, in timed relationship with the various loaf
conveying mechanisms of the machine, espacially flights
89, The other end of each chain 1Z9 passes over am
idler sprocket 129 mounted on a shaft 127 suitably sup-
poried in brackets 121, which are, in turn, slidably sup-
ported in side frames 116, The upper and lower stretch
of each chain 310 between sprockets 212 and 128 is
ported in side frames 124. Each lower bar 124 is fixed
by a bracket 126 to side frames 116. Upper bars 124
are fixed in turn by brackets 128 to a plurality of cen-
tral support members 138 secured to side frames 156 and
extending between the upper and lower laps of conveyor
i86.

Rer conveyor 1866 is provided with a plurality of heater
bars 189 spaced between bars 188. Bars 189 arc re-
movably secured, as by sscrews 113 to their associated
brackets 587 and are mounted on chains 11§ in spaced
relationship with the front face of pusher flight 8. Bars
189 are operative to form the bottom seal in the wrap-
per web W encircling leaf L. It will be understood that
the distance “d” between the front face of pusher flight
89 and the centerline of a heater bar 189 of bar con-
veyor 10§ is determined by the width of loaf L and the
desired position of the bottom seal. In the preferred em-
bodiment of the invention illustrated in FIGURE 3, ev-
ery 13th bar of bar conveyor 10¢ is a heated bar. How-
ever, if desired, other spacing; such as every 12th Dar,
counid be a heated bar depending upon the desired spacing
thereof relative to flights 88 and the wrapping speed of the
associated machine.

In the event that it is desired that the distance “d” be
increased or decreased, each sprocket 112 is provided
with three elongated openings 117, each accommodating
& set screw 1319, By loosening the set screws 119 and
moving sprockets 112 appropriately in slots 117, distance
“gd” Dbetween heater bar 189 and its asscciated set of
pusher flights 88 may be increased or decreased as de-
sired. It will be underestood, however, that if more
change in distance “d” is desired than can be accomplished
by slots 117, set screws 119 can be loosened and sprockets
112 moved ahead or back on chain 119 a full tcoth or
more. Thus, the zone or point of application of heat to
the bottom overlapped fold can be selectively controlled.

Referring to FIGURES 9-13 inclusive, there is dis-
closed details for conveyor 106 and heater bars 10%.
To transmit the required current to energize heater bars
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1889, conveyor 18§ is provided with a central longitudinal
commutator rail 132 secured at spaced intervals to sup-
port members 130. Commutator rail 332 is provided
with a pair of electrical current-carrying elements 134 on
each side thereof housed in suitable insulation 136, and
electrically connected at terminals 233 by lead-in wires
131 to a suitable source of electrical energy.

‘The underside of each heater bar 189 is provided at
each side thereof with a suitable bracket 138 to which
is attached a brush housing 14¢ by a coupling 139.
Brush housing 149 includes a brush element 142 secured
in a sleeve 144 carried in an insulating insert 146 which
extends into the body of housing 148. A suitable spring
148 is positioned in sleeve 144 with one end secured to
brush element 142. The other end of spring 144 is se-
cured to one end of a current-carrying rod 15§. Each
rod 159, with suitable insulation 151 thereabout, extends
from its brush housing 146§ through coupling 39 to a
connector 149, A current-carrying lead-in wire 155 is
associated with each end of heater bars 189 and coupled
to rod 15¢ at connector 149. Lead-in wires 155 are
connected at each end of heater bar 189 to an electrical
heater element 111 which preferably is an elecirical re-
sistance heating unit and is formed as an integral part
of heater 109. To provide heater bar 1869 with proper
release characteristics preventing adherence thereto of cer-
tain wrapper web materials, such as, polyethylene, each
heater bar is preferably crowned and provided with an
outer plastic coating 152. It has been found that a suit-
able plastic material for coating 152 is tetrafluorcethylene
resin, known generally as “Teflon” and commercially
available from the E. I. du Pont de Nemours Company,
Wilmington, Delaware. It has likewise been found that
the crowning of bars £09 eliminates pressure at the edges
of the bottom wrapper overlap of an article resting there-
on, minimizing the possibility of damaged wrappsrs.

Referring to FIGURE 9 it will be understood that
heater element 111, rods 15¢ and current-carriers 134
form a complete circuit for the transmission of electri-
cal energy, springs 144 ensuring that each of their as-
sociated brushes 142 remain in contact with current
carriers 134 during the travel of heater bars 169. It will
be further understood that commutator rail 132 and
its associated mechanism form a closed path of travel
between the laps of conveyor 116 for brushes 142, en-
suring that the temperature of heater elements 411 re-
mains substantially constant.

In view of the limited temperature range between the
melting and sealing temperatures of some of the wrap-
per web materials such as polyethylene, a regulator may
be included, if desired, for the circuit between the cur-
rent carriers 134 and the source of electrical energy for
precisely conirolling the temperature of the heater bars
1¢9. A suitable form of regulator is known as a “Variac”
Auto Transformer and is commercially available from
the General Radio Company, 275 Massachusetts Avenue,
Cambridge, Massachusetts.

Each side of commutator rail 132 adjacent shafts 114
and 122 is provided with a cap 153 removably secured
by screws 154 in position at the ends of commutator rail
332. To facilitate removal of one of the heater bars
109, caps 153 adjacent shaft 114 are each provided with
a suitable notch 156. To remove a particular heater
bar, its associated screws 113 are removed from their
brackets 167 when the particular heater bar is adjacent
caps 152 at shaft 114, Brush 142 is then urged from
between insulating material 136 against the action of
spring 248. The free end of brush 142 is removed from
the commutator rail 132 through notches 156, thus ac-
complishing the removal of the particular heater bar 169
for maintenance or other necessary repair.

After the fourth fold in wrapper web W has been made
as described hereinabove, and while loaf L is in position
on bar conveyor 18§, in the process of having the bot-
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tom seal formed in the wrapper thereabout, loaf L is
conveyed by flights 8¢ and bar conveyor 186 between a
pair of spaced, vertical, travelling belts 158 at each. side
of table T. Each belt 158 is mounted for travel about
a pair of vertical pulleys 160 and 162 mounted on shafts
164, and 166, respectively, spaced above bar conveyor
166,

Each shaft 164 is rotatably supported in an arm 158
depending downwardly from each support 81 at each
side of conveyor 106. Shafts 166 are rotatably supported
in bearing blocks 167 mounted on transverse shaft 179.
Shafts 16¢ and shaft 170 are provided with meshing
bevel gears 169 and 171 respectively, mounted in a hous-
ing 172 about each shaft 166. Shaft 170 is mounted
transversely of conveyor 10§ and rotatably supported
at each end in frames ¥. To drive shaft 178, there is
provided transversely of conveyor 186, midway between
shafts 114 and 122 thereof, a third shaft 174, rotatably
supported in side frames 116 between the upper and low-
er laps of conveyor 106 (see FIGURE 8). Adjacent one
end of shaft 174 there is provided a sprocket 176 which
drives a suitable chain and sprocket arrangement (not
shown) to rotate shaft 176. The other end of shaft
174 is provided with a sprocket 175 about which is
mounted a suitable chain 178 driven from a sprocket 177,
mounted on shaft 114. Thus, shaft 114 drives conveyor
166 and spaced side belts 158 in synchronism, to move
loaves L along table T.

To maintain suitable tension on belts 158 each is pro-
vided with a tension roller 180 mounted on a shaft 181
rotatably carried in one end of belt crank lever 182.
The other end of belt crank lever £82 supports one end
of a spring 184 which is fixed at its other end to a stud
3186 downwardly depending from member 81. Adja-
cent its midpoint, belt crank lever 182 is rotatably mount-
ed on a shaft 188 supported in member 82. Thus, spring
184 is operative to urge belt crank lever 182 and its as-
sociated roller 80 against its associated belt 158, assur-
ing proper teansion therein.

Between each lap of the vertical side belts 158, there
is mounted a suitable heater plate 19¢ supported by
brackets 192 depending from support members 81. Each
heater plate 190 is connected by lead-in wires 191 to a
suitable source of electrical energy and if desired, to a
regulator. Loaves L conducted between belts 158, with
their end folds completed, are subjected to heat at each
side through each belt 158 from its associated heater
plate 190. The heat delivered thereto is operative to form
the end seals to complete the sealing and wrapping opera-
tions on loaf L as it is conducted therealong by flights
8@ and bar conveyor 106.

Belts 158 may be of any suitable material such as,
canvas, wire mesh, plastic, silicone rubber or combina-
tions thereof. It has been found that “Tefion” coated
wire mesh produces the best results.

At the end of the side belts 158, loaf L is released by
fiights 80 which are returned toward the delivery end
of table T. However, loaves L. on bar conveyor 116
are conveyed thereby from between the heated side belts
158 into position between a pair of vertical, travelling,
side delivery belts 194. Side belts 194 are mounted above
conveyor 186 for travel about a pair of vertical pulleys
195 and 196, mounted on shafts 197 and 188 respec-
tively.

Each shaft 197 is supported in an arm 298¢ downward-
ly depending from the end of an extension 199 of support
81 at each side of conveyor 106. Shafis 198 are likewise
rotatably supported above conveyor 106 in blocks 167
and are provided with a sprocket 292 about which is
mounted a chain 264, Chain 264 is driven from a suita-
ble sprocket 265 mounted on each shaft 166, belts 152
and 1%4 being driven continuously together to move
loaves L therebetween toward the discharge end of table
T. Further, to maintain proper tension on belt 194, each
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is provided with a suitable tension roller 287, similar in
comstruction and operation to tension roller 180.

To maintain positive pressure on the top of loaf L
as it is moved between belts 194, there is provided an
overhead travelling belt 206, the bottom lap of which
contacts the top of loaf L. Belt 286 is mounted for
travel about a pair of horizontal pulleys 268 and 2190
mounted on shafts 212 and 234 respectively. Shafts 212
and 214 are carried by a pair of spaced support plates
216 on each side of belt 286, Plates 216 are provided at
the top therecf with a palr of genmerally T-shaped link
arms 218. The lower cross arm 228 of each link arm
213 is rotatably supported at each end in spaced plates
216, The upper cross arm 222 of each link arm 218 is
rotatably supported at each erd in a pair of support
frames 224 fixed by cross bars 226 o a portion of the
main machine frame. Positioned beneath the lower lap
of belt 266 which contacts the top of loaf L, is a back-
up plate 228 carried by brackets 238 supported in side
plates 216.

Referring to FIGURE 7, it will be noted that link
arms 216 are mounted in generally parallel inclined rela-
tionship. To accommodate loaves of varicus heights, belt
216 is provided with means for adjusting the vertical
height therecf relative to bar conveyor 186, To accom-
plish this, side plates 216 are provided with a cross bracket
232 rotatably supporting the lower end of a generally
vertical threaded shaft 234. Cross frames 224 are like-
wise provided with a cross bracket 236 threaded about
shaft 234. The free end of shaft 234 is provided with a
hand wheel 238. Upon actnation of hand wheel 238,
which rotates shaft 234, cross bracket 236 is travelled
along shaft 234 moving plates 236 carried by links 218
upwardiy or downwardly on shaft 234, the inclined paral-
lel relationship of arms 218 emsuring verticai movement
of plates 216 and associated mechanism.

To drive belt 286, shaft 232 is provided with a sprocket
249 about which is mounted a chain 242. Chain 242 in
turn passes over a second sprocket 244 mounted on
shaft 170 and a third sprocket 246 carried by a link arm
243 pivotaily connected to a bearing block 245 carrying
one end of the hold down bar support 89 adjacent the
middle of shaft #76. Thus shaft 179, continuously ro-
tated in the main mechine frame as described herein-
above, drives belts 158, 194 and 206, traveliing a loaf L
toward the discharge end of table T.

A loaf L positioned between belis 138 and 286 is
travelled therebetween from bar conveyor 1$é onio roli-
ers 280 for discharge from the wrapping machine or,
preferably, delivery to wrapper cooling units. As will
be noted best in FIGURE 7, beits 194 and 206 extend
beyond the end of conveyor 106, thus ensuring that all
loaves L are moved out of contact with conveyor 146
and away from the range of operation of any of the
heater bars 189, preventing any scorciing of other dam-
age to a finished wrapper about a loaf 1.

Referring to FIGURE 8, in the event that it is desired
to take up any slack which develops in chains 110 after
continued operation thereof, each side frame 116 is pro-
vided with a bracket 252 which rotatably supports one
end of a bolt 254. The free end of bolt 254 is threaded
intc a nut 256 secured to a bracket 23§ supporied in
side brackets 123. By suitably rotating bolt 254, nut
256 and bracket 258 are travelled therealong, moving
its associated side bracket 121 appropriately relative to
side frames 116, taking up any slack in its associated
chain 116.

To prevent the accumulation of wax or other foreign
material on web cutter knife 86, there is provided a heat-
er element 258 positioned beneath bridge plate 102 ad-
jacent knife §6. Ieater 269 is connected to suitable
source of electrical energy and is operative to maintain
knife 86 at a temperature sufficiently high to prevent the
accumulation thereon of wax or other foreign material
on knife 86 during the severing operation thereof. How-
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ever, it will be understood that the temperature of knife
86 is kept below the melting or scorch point of the par-
ticular web material used.

Further, to prevent any foreign substance; such as,
crumbs or melten wax from falling from conveyor 186
onto the paper infeed section of the machine, there is
provided a catcher tray 262 supported at each end on
a bracket 264, secured to side frames 116 below the bot-
tom lap of conveyor 186, Catcher iray 262 is operative
to catch any foreign substance dropping from conveyor
106 as it travels loaves L along table T.

Likewise, if desired, foldway table T and its associ-
ated folder plates 78, &2 and 84 and side belts 158 and
188 may be mounted for lateral adjustment relative to
each other as described in the above mentioned Waite
Patent 2,887,212,

Referring to FIGURE 1 it will be noted that folders
78 and 82, 84 on each side of table T are provided with
electrical Iead-in wires 91 and 93 respectively. Wires
91 and 93 are suitably connected to heater elements
(not shown) contained in foiders 78 and 82, 83, and are
electrically connected in parallel with the lead-in wires
191 of the side belt heater 124 on iis respective side of
table T, in the event that it is desirable to heat cither
folder 78 and 82, 84 or the side heaters 194 or both,
depending on the wrapper material used to form the
end seals about loaf L. To accomplish this, any con-
ventional selector mechanism such as a conventional
three-way switch can be suitably connected into the cir-
cuit from the source of electrical energy to the folders
78, 82, 84 and heaters 124, the switch being utilized fo
selectively control which elements accomplish the end
sealing of the wrapper about loaf L.

It has been found that, with moisture-proof cello-
phane and wax-coated paper, heating plates 78 and €2,
84 alone or with side heaters 194 produces the best re-
sults while, with polyethylene, heating only side heaters
184 is best. In addiiion, if preheating of the wrapper
w;b is desired, plates 78, and 82, 84 may be energize
with any wrapper material used. In such am arrange-
ment, however, the temperatures thereof are kept below
the sealing temperature of the wrapper material.

Referring to FIGURES 14 and 15, there is disclosed
a modified form of the present invention wherein bridge
plate 162 and gap closer plate 184 have been eliminated,
and conveyor 186 has been exztended to a position ad-
jacent guide roller 31. There is provided, in this em-
bodiment, a bottom conveyor 1186 having a plurality of
spaced support bars 1108 and a plurality of heater bars
119% spaced between bars 1188. Bars 1188 and 1109
are mounted at each end ou a pair of chains 1116, Each
chain 1116 passes over a drive sprocket 1812 and a suit-
able idler sprocket (not shown) but which is suitably
supported adjacent the discharge end (not shown) of
conveyor 1186. Drive sprockets 1112 provided with po-
ition adjusting slots 3117 and set screws 1i19 are
mounted in common on a shaft 1124 exiending frans-
versely of foldway table T between sprockets 1132,
Shaft 1114 is suitably supported in side frames 116 and
driven in any suitable manner adjacent guide roller 31
to travel the terminal portion of conveyor 1166 close to
roller 31. Thus, any loaves L on lifter table 24 and en-
gaged by flights 8% are moved directly onto the vpper lap
of conveyor 1186, substaniially eliminating any and all
frictional drag acting on the bottom overlapped portion
of wrapper W about a loaf as it is moved from the lifier
table 24 along the foldway table T.

It will be understood that while conveyor 166 is shown
associated with a wrapping machine which forms what
are known generally as “end fold packages;” namely,
packages in which the wrapper is folded against the ends
of the article wrapped, conveyor 186 could operate with
equal efiiciency and effectiveness with a wrapping ma-
chine adapted to form what are generally known as “bot-
tom-fold” packages; namely, packages in which the wrap-



3,075,326

11
per is folded against each side of the bottom articie
wrapped. Further, it will be evident that with a “bot-
tom-fold” wrapping machine, conveyor 1¢6 and its asso-
ciated heater bars 182 are operative to seal the side bot-
tom folds, as well as any longitudinal bottom. seam, se-
curing the wrapper about the article to form a finished
package. Likewise, conveyor 186 and its associated
heater bars 169 could be incorporated, without adverse
results, into any wrapping machine adapted to form a
variation of the “end-fold” or “bottom-fold” packages to
secure a wrapper folded about an article to be packaged.

What is claimed is:

1. In a wrapping machine, the combination of an
article infeed conveyor, an article transfer, a guide sur-
face for a wrapper, said wrapper having heat-sealable
characteristics, means for holding a wrapper on said sur-
face with the leading edge thereof draped in the path of
travel of an article onto said transfer, means for draping
the leading end of said wrapper in said path of travel of
said article, means for maintaining the leading edge of
said wrapper in the path of travel of an article from said
article infeed conveyor to said article transfer, said means
including spaced support elements for the leading edge of
said wrapper, said support elements having raised sections
for engaging the leading edge of said wrapper and main-
taining it thereagainst in the path of travel of said article
from said infeed conveyor to said article transfer, means
for moving an article from said infeed conveyor against
said draped end of said wrapper and onto said transfer
with said wrapper partially encircling said article with por-
tions of said wrapper extending unfolded beyond the ends
of said article, means on said article transfer for folding
a portion of said unfolded wrapper against the ends of its
associated article, an article foldway positioned above
said infeed conveyor, means mounting said article trans-
fer for movement from said article infeed conveyor to said
foldway to deliver partially-wrapped articles thereto from
said article infeed conveyor, opposed pairs of plates sup-
ported in vertical relationship on each side of said foldway
for completing the folding of the end flaps of said wrapper
as an article is moved along said foldway between said
plates, pusher flights adapted to engage and move articles
along said table with the wrappers thereof disposed in
overlapped relationship forming the bottom seam of said
wrapper, an endless travelling surface for supporting and
travelling articles engaged by said flights along said fold-
way, means mounting said conveyor for movement along
the bottom of said foldway, means for sealing the end flaps
of said wrapper, a plurality of spaced heating elements
forming part of said conveyor, said heating elements being
supported in spaced relationship with said flights with the
bottom seam of the wrapper of an article engaged by said
flights being disposed adjacent said heating element, means
for driving said conveyor to travel articles thereon through
said foldway and means for energizing said heating ele-
ments for securing said wrapper about the girth of its asso-
ciated article and sealing said bottom seam during the
movement of said article therewith along said foldway.

2. The invention as defined in claim 1 including means
for adjusting the position of said heating elements on said
conveyor relative to said flights whereby said bottom seam
is found at a selected location in said overlapped portion
of said wrapper.

3. The invention as defined in claim 1 wherein said
opposed pairs of folder plates include heater elements and
means for energizing said heater elements for forming said
end flap seals in said wrapper as its associated article is
moved therepast.

4. The invention as defined in claim 1 wherein said
energizing means is operative to maintain each of said
heating elements at a selected substantially constant tem-
perature below the melting point of said wrapper material
so that said heating clements are operative to apply sub-
stantially constant heat to their associated wrappers dur-
ing the travel therewith, said comstant heat preventing
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damage to said wrappers and insuring proper sealing
thereof.

5. The invention as defined in claim 4 including a sub-
stantially continuous electrical current carrying device
operatively connected to transfer electrical energy to said
heating elements.

6. The invention as defined in claim 1 wherein said
means for sealing the end flaps of said wrapper include
endless conveyors, means mounting said endless conveyors
in vertical relationship on each side of said foldway,
heaters, mezns mounting said heaters between the laps of
each of said side conveyors, means for energizing said
beating elements for forming said end flaps and means for
driving said side conveyors for engaging the sides of an
article on said bottom conveyor, maintaining said end
flaps thereagainst as said article is moved past said side
heaters to form said end flap seals.

7. The invention as defined in claim 6 wherein said
opposed pairs of folder plates include heater elements and
including means for selectively energizing said folder plate
heater elements and/or said side conveyor heaters in ac-
cordance with the selected type of wrapper material.

8. In an article wrapping machine wherein said article
is moved against the leading edge of the wrapper web
draped in the path of travel of said article as it moves
from an article infeed station to an article delivery station,
a web support comprising web support plates, means
mounting said plates in spaced relationship adjacent said
article infeed station, said plates provided with protuber-
ances for engaging the leading edge of said wrapper and
maintaining it thereagainst, disposing said wrapper in the
path of travel of said article from said article infeed sta-
tion to said article delivery station.

9. The invention as defined in claim 8 wherein said
plates adjacent the ends of said article are provided with
guide elements for maintaining said article in proper ori-
entation during transfer from said article infeed station to
said article delivery station.

10. The method of folding and sealing a length of heat-
sealable wrapper about an article comprising folding said
wrapper about the girth of said article with the portion of
said wrapper adjacent the bottom of said article disposed
in overlapped relationship and with portions of said wrap-
per extending beyond the ends of said article, moving said
article on a travelling support surface from an article de-
livery station to an article discharge station, maintaining
said article disengaged from any object movable thereto
after said article leaves said delivery station and as it
moves into said discharge station folding the extending
portions of said wrapper against the ends of said article
on said support surface, applying heat to the ends of said
article on said support surface for forming the end seals
of said wrapper, applying a zone of heat to said overlapped
portion of said wrapper during the travel of said article
on said support surface and maintaining said zone of heat
at substantially constant temperature and substantiaily
stationary relative to said overlapped portion for sealing
said overlapped portions, securing said wrapper about the
girth of said article.

11. The method of folding and sealing a length of heat-
sealable wrapper about an article comprising folding said
wrapper about the girth of said article with the portion of
said wrapper adjacent the bottom of said article disposed
in overlapped relationship and with portions of said wrap-
per extending beyond the ends of said articie, moving said
article on a travelling support surface from an article de-
livery station to an article discharge station, folding the
extending portions of said wrapper against the ends of
said article on said support surface, applying heat to the
ends of said article on said support surface for forming
the end seals of said wrapper and applying a zone of heat
to a selected section only of said overlapped portion of
said wrapper during the travel of said article on said sup-
port surface and concomitantly with the formation of said
end seals,
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12. Heat sealing mechanism for use with a wrapping
machine for sealing end flaps and overlapped bottom
seam in a package formed by wrapping an article in a
wrapping material having heat sealable characteristics
comprising a single endless conveyor for supporting and
moving a succession of wrapped articles along a prede-
termined, substantially horizontal path of travel into a
discharge station where fully wrapped and sealed articles
are received, a plurality of individual longitudinally spaced
heat sealing elements forming a part of said conveyor and
carried thereby in positions to support at least a portion
of one side of a package, pusher means for positively de-
livering each package to be heat sealed onto said conveyor
with the overlapped bottom seam of said wrapping ma-
terial thereof resting on one of said heat sealing elements
for travel therewith along said path of travel, a continu-
ous driven belt engageable with the tops of each of said
wrapped articles for holding the articles in engagement
with said heat sealing elements, said belt being driven at
the same speed as said article, traveling end flap heat
sealing elements engaging said end flaps as said conveyor
moves said package along said path of travel, and means
for energizing said heat sealing elements and said end
flap heat sealing elements for sealing said bottom seam
of said package as each package with its bottom seam
resting on said heat sealing element and the end faps
thereof is moved by said conveyor along said path of
travel to a point of discharge.

13. The invention defined in claim 12 wherein said
heat sealing elements of said conveyor and said traveling
end flap heat sealing elements are provided with a surface
covering which prevents adherence of the wrapping mate-
rial of said packages thereto whereby at the point of dis-
charge of said packages from said heat sealing elements
each package is released freely from engagement there-
with.

14. In a heat sealing apparatus for heat sealing over-
lapped flaps of a package including an article about
which is completely folded a wrapper of a material having
heat sealable characteristics, an endless conveyor adapted
to support and carry packages so wrapped along a pre-
determined path of travel for sealing said flaps, said con-
veyor comprising longitudinally spaced electrically heated
sealing members on said conveyor positioned for constant
engagement with said flaps during the travel of said pack-
ages along said path of travel, said sealing members being
crowned and extending above the plane of travel of said
conveyor, and means for maintaining each package in a
predetermined sealing position relative to its respective
heat sealing member during its travel by said conveyor
along said path of travel.

15, The invention defined in claim 14 wherein said
heat sealing members comprise heating resistance units,
a source of supply of electric current to each of said units,
means connecting said source of supply to said units dur-
ing the travel of said conveyor, and means for effecting
the delivery of packages to be sealed onto said conveyor
in predetermined, time relationship whereby said flaps to
be sealed are disposed in engagement with said heat seal-
ing members.

16. In a wrapping machine of the type having means
for folding a polyethylene wrapper about a loaf of bread
to provide a seam extending longitudinally along the bot-
tom of said loaf of bread, and a delivery station to which
fully sealed and wrapped loaves are delivered, a heat seal-
ing mechanism for sealing said seam comprising a sub-
stantially horizontal conveyor for supporting and moving
a loaf substantially completely enwrapped in a polyethyl-
ene wrapper into said delivery station, said conveyor in-
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cluding a plurality of spaced heating bars for sealing said
longitudinal seam as said loaf of bread is carried by said
conveyor to said delivery station, and means for delivering
said loaf and its wrapper onto said conveyor with said
seam resting on one of said bars.

17. In a wrapping machine of the type having means
for folding wrappers about loaves of bread so that the
wrapper on each loaf has a bottom seam and a plurality
of overlapped end flaps, said machine further having a dis-
charge station for receiving fully wrapped and sealed
loaves, said wrapper having heat sealing characteristics
similar to that of sheet material of polyethylene, the com-
bination of a sealway extending to said discharge station
and having a driven conveyor for supporting and moving
said loaves through said sealway, said conveyor including
a plurality of spaced crowned heater bars each engageable
with a different loaf for sealing the bottom seam as said
loaf is moved through said sealway, said sealway further
having a plurality of heaters operatively disposed for seal-
ing the end flaps of each loaf as it is moved through said
sealway in engagement with one of said heater bars.

18. A combination in accordance with claim 17 where-
in each of said heater bars is provided with a tetrafiuoro-
ethylene coating to prevent said wrapper from sticking
thereto. '

19, A combination in accordance with claim 18 and in-
cluding a pair of traveling belts engageable with said end
flaps, each of said plurality of heaters being operatively
disposed adjacent one of said belts.

20. In a wrapping machine adapted to wrap a length
of wrapper material about an article, said wrapper being
heat-sealable, said machine being provided with an article
foldway having folders for forming the end folds of said
wrapper upon the ends of said article, a conveyor for
travelling a succession of articles to be wrapped through
said foldway comprising a plurality of article-supporting
bars, endless elongated travelling elements mounting said
bars at each side of said foldway for movement along the
bottom thereof, a plurality of heating bars forming part
of said conveyor and supported in spaced relationship on
said elongated travelling elements, each of said heating
bars including an internal heating element and an external
plastic coat, means for positioning each article on said
conveyor on one of said heating bars for travel therewith
through said foldway, means for driving said elongated
elements to travel articles on said bars through said fold-
way, and means for energizing said heating bars for se-
curing said wrapper about the girth of its associated arti-
cle as said article is travelled therewith, said energizing
means comprising an endless electrically energizable cur-
rent carrying device, brushes mounted on each of said
heater bars on said plastic coat and operatively associated
with said current carrying device, and means connecting
said brushes to said heating bar heating elements for ener-
gization thereof to effect the heat sealing of said wrapper,
said plastic coat insuring release of said wrapper from its
respective heating bar at the discharge end of said fold-
way.
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