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1

This invention relates to 2 machine designed
primarily for wrapping articles such ag stacks
of loose sheets of baper, currency, books or the
like, as well as to a control for such machine,

It has been the general practice to wrap paper
sheets, books and the like by hand, except under
conditions where baper of very inferior grade
was being packaged. It is seldom that two pack-
ages of loose paper sheets or books prepared for
the market are of the same thickness, and it
is also well known that the thickness varies with
different  climatic conditions.  Furthermore,
changes in the thickness of stacks of sheets may
vary because of air which is entrapped between
the sheets when they are superimposed during
the formation of stacks or books. :

Machines have been developed to attempt to
overcome the foregoing objections and to provide
a2 machine whiech would operate automatically
upon stacks of loose sheets of baper in proper
succession, so0 that the wrapping paper would he
drawn tightly and sealed around each stack even
though there were variations in thicknesses
either due to a different humber of sheets heing
bresent, climatic conditions or air being en-
trapped. The prior machines were fully auto-
matic from the start of the cycle, where an oper-
ator feeds stacks to the machine, to the end of
the cycle where the packages are ejected, tightly
wrapped and sealed.

The prior machines were constructed with a °V

somewhat complicated electrical and pneumatic
control. It is an objeet of the present invention
to simplify and improve upon both the electrieal
and pneumatic control for wrapping machines,

It is also an cobject of the bresent invention to
provide improved control of the wrapping paper
feed and cut-off.

It is a further object of
vide improved adjustments
different sizes.

It is an additional object of the invention to
improve upon certain mechanical details of prior
machines.

With these and other cbjects in view, our
invention consists in the construction, arrange-
ment and combination of the various parts of
our device whereby the objects contemplated are
attained, as hereinafter more fully set forth,
peinted out in our claims and lustrated in the
accompanying drawings, wherein:

Flgure 1 is a front perspective view of a paper
wrapping machine constructed in accordance
with the invention;

this invention to pro-
for paper or hooks of

Figure 2 is a perspective rear view of the

machine;

9 Claims, (Cl 53—129)
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Figure 3 is an end view of the left hand side of
the machine, as viewed in Figure 1;

Figure 4 is a view of the right hand end of the
machine, as viewed in Figure 1, with the usual
cover panels removed; o

Figure 5 is a plan view of the cutting and
gluing mechanism for one end of the wrapping
paper seal; .

Figure 8 is a sectional view showing the mecha-
nism of Figure 5; '

Figure 6a is a sectional view taken on line.
€a—8a of Figures 5 and 6;

Figure 7 is a sectional view taken on line j—71
of Figure 6;

Figure 8 is a diagrammatic view of the wrap-
ping paper feed rolls and control solenoid;

Figure 9 is a detail view of the wrapping paper
feed rolls; :

Figure 10 is a side view partially in section of
an air beam switch and associated mechanism ;

Figure 11 is a top view of the mechanism shown
in Pigure 10;

Figure 12 is g sectional view taken on line
12—(2 of Figure 10;

Figure 13 is a partial berspective view showing
a detall of the mechanism shown in Figure 10;

Figure 14 is g front view of the mechanism for
adjusting the air beam switch to compensate for
various lengths of wrapping paper;

Figure 15 is a sectional view of the adjustment
taken on line 15—15 of Figure 14; :

Figure 16 is a plan view of the adjusting mech-
anism for the air heam switch;

Figure 17 is a plan view of the mechanism for

. forming the No. 2 side fold in the Wrapping paper;

Figure 18 is a front view of the folding mech-
anism shown in Figure 17;

Figure 19 shows the mounting for the folding
mechanism shown in Figures 17 and 18; ]

Figure 20 is a plan view of the mechanism for
forming the No. 1 side fold in the wrapping paper;

Figure 21 is a side view of the folding mech-
anism shown in Figure 20 ;

Figure 22 is a detail sectional view of the fold-
ing mechanism taken on line 32—122 of Figure 20;

Figure 23 is g plan view of the upper ram and
assoclated parts, which ram forces the paper to be
wrapped downwardly: :

Figure 23¢ is a partial diagrammatic perspec-
tive view of the feed table, top cam ang delivery
ram;

Figure 24 is a partial sectional view of the ram
and associated mechanism shown in Figure 23;

Figure 25 is a plan view of the ejecting vam and

5 the sealing table;

Figure 26 is a sectional view of the ejecting ram
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3
and the sealing table, taken on line
Figure 25;

Figure 27 is a view of the final flap folding and
glue applying mechanism;

Figure 28 is a partial sactional view taken on
line 28—28 of Figure 27;

Figure 29 is a partial view showing the position
of the switch adjacent the folding mechanism in
Figures 27 and 28;

Figure 30 is a vertical sectional view of a por-
tion of the machine showing the drive for the
final flap glue wheals;

Figure 31 is & perspective view of one of the
tuckers;

Figure 32 is a disgrammatic view showing one
of the tuckers moved inwardly;

TFigure 33 is & partial view of
plate;

Tigure 34 is a diagrammatic view of the No. 2
seal plate and the pneumatic cylinders associated
therewith.

Figure 35 is a disgrammatic view showing the
position of the parts of the top ram, the loading
or delivery ram, the wrapping paper, the wrap-
ping paper knife and glue belt, the sealing table,
the tou sealing plates, the side flap folders, the
tuckers, and the ejecting ram, as they are posi-
tioned at the end of a previous eyele;

Figure 36 shows the position of the parts as the
delivery ram begins to move the stacked sheets
into their positicn over the well of the machine;

Figure 37 is a Giagrammatic view of the parts
shown in Figures 35 and 38 at the time the stack
of papers is positioned over the opening or well in
the receiving table and just prior to the time that
the top ram descends;

¥igure 38 shows the next position of the parts
wherein the top ram and the sealing table are
descending;

Figure 39 chows the next position of the parts
with the top ram refracting and the top seal
plates roving toward each other;

Figure 40 shows the next position of the parts
with the top seal plates positioned to fold and
seal the top of the wrapping paper;

Figure 41 shows the next position of the parts
with the end tuckers moved inwardly;

Figure 42 shows the foliowing position of the
parts with the end tuckers moved outwardly;

Figure 43 shows the next step wherein the top
seal plates are moved cutwardly and the partially
wrapped stack of paper is moved downwardly in
position to be ejected and have the end folds com-
pleted by the ejecting ram and first and second
end fiap folders;

Figure 44 shows the gjecting ram moved for-
wardly and shows the first end flap being folded;

igure 45 shows the next step when the package
has passed through the first end flap folder and
glue is being applied to the end fap:

Figure 46 shows the second end folder with the
package passing therethrough;

Figure 47 is a perspective view of a flipper plate,
solenoid and connecting linkage;

Figurs 48 is & diagrammatic plan view of the
sealing table ejecting ram and flap folders and
receiving table for the partially wrapped package.

Figure 49 15 a diagrammatic view of one of the
valves for controlling the flow of compressed air
to the double acting pneumatic cylinders.

Migure 50 is 2 diagrammatic view of the type of
valve utilized for applying compressed air toc one
or the other ends of a pneumatic eylinder and for
exhausting air from one or the other ends
thereof.

26—28 of
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Figure 51 is a diagrammatic chart showing the
pneumatic connections to various parts of the
machine and also showing the sequence of opera-
gions and the various switches which are opened
and closed during a complete cycle.

Figure 52 is an end view of the No. 1 top seal
piate;

Figure 53 is a side view of the No.
plate;

Figure b4 is a
seal plate; and

Figures 55 and 56 are a complete wiring dia-
gram for controlling the operation of the ma-
chine.

Referring specifically to the drawings, nu-
meral 58 designates generally the frame struc-
ture for the machine throughout. A hnorizontal
table 51 for receiving the paper or bhooks to be
wrapped is best shown in wigures 1 and 23a. As
pest shown in Figures 35 to 43, a well 52 is pro-
vided and is positioned directly below an opehning
43 in the table 5.

A pneumatic cylinder 54 is supported by &
standard 53 on the top of the machine and has
a piston 57 therein for moving a piston rod 56
to raise and lower a top ram %5. The ram 55 is
positioned directly over the well £2 and the open-
ing 48 in the table §{. A switch 58 is associated
with the top ram structurse, for a purposse herein-
after described. Allthe pneurnatic cylinders used
in the machine are of the double acting type.

A pair of movable plates 53 and 61 are posi-
tioned on the table 5{. The plates 59 and 8{ are
simultaneously adjustable toward or away from
sach. other, since the plates are provided with
threaded ears 83 and &4 through which threaded
portions 65 and €7 of a shaft 65 extend. The
thresds 88 and 87 are threaded in opposite di-
rections. A wheel §8 is provided on the shaft €5
for rotating the same and when the shaft is ro-
tated, i is obvious that the plates 58 and &1 will
move simultaneously toward or away from each
other. 'This provides adjustment for different size
paper or books. The plate 39 is provided with a
slot 11 therein, as best shown in Figure 24, and a
pin 83 extends through the slot to guide and limit
the movement of the plates 59 and 81. A switch
82 is provided on the plate €4 for a purpose here-
snafter described and has a button 85 extending
outwardly from the inside face of the plate 62.

The stack of material t0o be wrapped is desig-
nated by numeral 72 throughout the drawings.

A loading or delivery ram is shown at 13 and
is flush with the top of the table §i so that it will
move a stack of material under the ram 55 and
gver the opening &3 in the iable 5f. The ram is
operated by & pneumatic cylinder 14 having a
piston 75 therein which imparts movement to a
piston rod I8 gecured to the ram head 73. A
switch 223 is adapted to be opened and closed by
movement of the ram 13 as best shown in Figure
23q. The sheet of wrapping paper throughout the
drawings is designated hy the numeral 82. The
paper §2 is projected beneath the opening 4% in
the table 5i.

1 top seal

partial top view of the No. 1 top

Paver cutting and top giuing mechanism

4s best shown in Figures 5, 6, 6¢ and 7, the
mechanism for cutting the paper to proper size
and spplying adhesive or glue to the severed edge
thereof comprises a support i8¢ for supporting a
pair of pneumatic eylinders 83 and 94 on stand-
ards @3. The paper is fed over a table 83 and
a space 88 is provided above the table 83 for
permitting such feeding. A knife 85 is secured to
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2 Dpiston rod 1i2 which is in turn secured to a
piston {i{ in the cylinders 93 and 94. A knife
blow pipe 85 is positioned above the knife to keep
the paper fiat,

Pulleys 87 are supported and driven by motor
88 and the pulleys drive a continuous belt 86. The
belt is adapted to contact a glue-applying wheel
82 which rotates in a glue pot 89. The belt 86
is shaped as shown in Figure 6a and scrappers 90
are provided to remove excess giue from belt 88.
An elongated foot member 92 is adapted to be
operated by the cylinders 93 and 8¢ and, when
compressed air is supplied to the top of said cyl-
inders, the knife 85 cuts the paper and the foot
92 presses down on the lower run of the belt 86,
thus applying glue to the severed edge of the
baper. When compressed air is applied fo raise
the pistons in the cylinders 93 and 94, the knife
is raised and the foot 92 is likewise raised so that
no adhesive is applied to the baper as it is pass-
ing through the opening 84.

As best shown in Figure 7, provision is made for
adjusting the position of the severing and gluing
mechanism longitudinally of the machine to pro-
vide for cutting and gluing strips of wrapping
pvaper of this size. For this purpose a shaft 96
is provided which has gears §7 and 98 thereon
which mesh with a ratchet {{3 on table i8] to
move the entire assembly. A wheel 89 is provided
for rotating the shaft 96.

Wrapping paper feed

The roli of wrapping paper is designated by
numeral {82, as best shown in Figures 1, 2 and 3.
The sheet of wrapping paper 82 is removed from
the roll {82 and passes over an idler roll {83. A
motor {04 with a suitable gear reducer are pro-
vided for driving one of g pair of drive rolls {05,
preferably the lower roll. A chain {08 is pro-
vided for this purpose. The upper roll is held in
spaced relation from the lower roll by a solenoid
{68 which, when deenergized permits the upper
roll to drop by gravity ang engage the paper be-
tween the two rolls and feed the same. The sole-
noid 168 is energized and deenergized at prede-
termined times during a cycle of operation as de-
scribed in detail hereinafter. This provides inter-
mittent delivery of the strip of paper 82.

Package jorming apnaratius

A package supporting table or sealing table is
best shown in Figures 25 and 26 and is designated
generally by the numeral {18. The sealing table
is formed of a generally U-shaped frame mem-
ber having a split table 1 {4 carried thereby. The
table is grooved longitudinally thereof as shown
at {i8. The sealing table {18 is provided with
guide members 1i{§ which slide in channels {17
50 that the eniire mechanism may be recipro-
cated vertically. A switch (18 is associated with
the sealing table and is adapted to be cperated
by movement thereof.

Pneumatic cylinders (19 and {21 are secured
to the frame of the sealing table to raise and
lower it. The: cylinder ({8 has a piston 28
therein which operates a piston rod {22 to raise
and lower the table. The cylinder {2{ likewise
has a piston therein (not shown).

As best shown in Figures 33 to 43 and 52 io
54, g first or No. 1 seal plate is shown ab 124 and
is adapted to be reciprocated across the top of
the well 52 by means of 5 pPneumatic cylinder
12§ which reciprocates a biston rod {25 secured
to the seal plate §24. A blow Pipe i28a com-
brising a plurality of apertyres in the lower for-
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6
ward corner of the seal plate {24 is supplied with.
compressed air through a conduit {24p and a
bore {24c in the plate 124.

As best shown in Figures 33 and 34, a second
or No. 2 top seal plate 127 is provided and is
adapted to also be reciprocated partially across
the top of the well 52. The seal plate 27 is
connected by a resilient strap 329 to a member
{31 which member ig attached to a piston rod
138 which is reciprocated by a pneumatic eyl-
inder £32. Preferably the seal plate 127 has a
resiliently mounted plate {48 thereon, which is
provided with heaters (not shown).

A pair of pneumatic cylinders 183, only one
of which is shown, force the seal plate (27 down-
wardly. When the seal plate 127 is in its ex-
tended position, compressed air is applied to the
bneumatic cylinders to force the seal plate
downwardly against the bias of the spring strap
29, as best shown in Figure 34. Since adhesive
has been applied to the edge of the wrapper
which is pressed downwardly against the other
edge of the wrapper, a tight seal is quickly made
by the pressure of the seal plate 127 and by the
application of heat. It is clear from the draw-
ings in Figures 33 and 34 that the cylinder {33
operates & piston rod 124 which in turn forees
a shoe {85 downwardly with respect to the seal
plate 127. Also that the seal plate may slide
relatively to the shoe 135.

As best shown in Figures 31, 41 and 42, end
tuckers {88 and t4; are adapted to be recipro-
cated across the ends of the partially wrapped
package to tuck the ends of the wrapper in-
wardly. The tuckers {38 and §4{ are carried
on bars {37 which are adapted to slide in slots
formed in the side of the machine. Only one of
the bars {87 is shown. The position of the
tuckers 138 and 141 may be varied by the pro-
vision of the slot 38 in the plate i3%. This pro-
vides for wrapping stacks of shests of different
sizes. The mechanism for reciprocating the
tuckers i35 and {41! is best shown in Figures
1 and 2. Referring first to Figure 2, one of the
tucker bars iz moved by a pneumatic cylinder
142 which is connected through a bell crank 1432
to a shaft {45 which roecks the lever arm 58,
The rocking raovement of the arm 155 recipro-
cates connecting lever 44 and reciproeates the
bar 187 through a slot 148 in the side of the
machine. A second connecting arm {145 recipro-
cates the tucker on the same side of the pack-
age through a slot {47 in the side of the na-
chine.

The tuckers on the other side of the package
are reciprocated by a pneumatic cylinder (not
shown) which oscillates a shaft {53 which in
turn imparts its movement to a lever arm [§3.
The lever arm (52 reciprocates a connecting
lever 49 to operate one tucker and lever arm
{81 operates the other tucker by imparting
movement to the plate 187 through slot 54 in
the side of the machine. '

The well 52 is formed by a pair of side fold-
ing plates generally indicated by the numerals
181 and {85. These plates are shown in detail
in Figures 17 to 22 inclusive.

Referring specifically to Figures 20 to 22 for a
description of the side folding plate 18{, the
mechahist is supported by brackets 158 which
are mounted on rods {82. A vplate {83 is also
supported by the rods 182. The plate 18{ is
adapted to be reciprocated a short distance by
a solenoid {95 which has its armature attached
t0.a rod. {84. which is in turn secured. to the.
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plate {91. The spring 196 tends to bias the plate
181 to itg extended position, and the solenoid
195 retracts the plate 181 a short distance, as
shown in Figure 22. A bushing 1834 is disposed
in plate 18§ and provides a bearing for the rod
194. A stop collar {84a is provided on rod 86
and cooperates with bushing 183a to limit move-
ment of rod t84.
195 will be described hereinafter.

The side folding plate i85 is best shown in
Tigures 17 to 19 inclusive. The plate is con-
nected to o plate {65¢ and both are supported
from the frame of the machine by rods 189 to
which is secured a stationary plate 208d. The
stationary plate 288d has vertical slots 288c
therein and bolts 2886 are secured to vlate 196a
and extend through the slois 368q. The plates
186 and &8z inay, therefore, move vertically
relative to plate 2884. A leaf spring {98a is
gecured to the bracket {8& and extends beneath
the plate §96a, biasing it upwardly. The plate
i35 is, therefore, permitied limited flexible ver-
tical movement whereby, as the package is forced
down between folding plates i8¢ and 183, some
give is present to prevend tearing of the wrap-
ping paper.

As best shown in Figuves 3, 25, 27 and 4§, a
package recelving table 158 is positioned below
the well 52 and the sealing table 116 is adapted
to be lowered so that it will be flush with the
receiving table 158.

An ejecting ram 188 is operated by a pneu-
matic cylinder 187 and yeciprocates a. piston rod
i58 to reciprocate the ram t5%6. The ram (5§ is
provided with a guide member §8% which is posi-
tioned beneath the sealing table {18 as well as
the receiving table 135. The groove if5 in the
sealing table | 14 communicates with a guide (55a
in the receiving table 155. This permits the eject-
ing ram 158 to travel the full length of the seal~
ing table and receiving table.

As best shown in Figures 3, 46 and 48 final end
folding members {8{ and i858 are provided on
the sides of the receiving table i35 adjacent the
end thersof. The final end fold member {51 is
adapted to be reciprocated a short distance by
a pneumatic cylinder mechanism 153, Also the
plates 161 and 182 may be provided with electrie
heaters (not shown).

The first end flap is folded on the package by
means of plates 188 which are pest. shown in
Figures 44 and 45. These plates are likewiss
shown in Figures 27 to 29 inclusive. A glue wheel
{56 is provided on each side of the receiving table
155 for applying adhesive to one of the end flaps
as the package passes through the first end fold-
ing mechanism, shown at {83. The wheel {86
rotates in & glue pot 158 and applies adhesive as
the package passes through the folder i88. A
switeh, shown at {18 in Figure 29, is adapted to
be contacied by the package as it passes through
the folder {85, and another switeh 187 is adapted
to be operated by the ejector {55 when it ap-
proaches the end of its ocutward movement.

The drive for the lower glue wheels 186 is best
shown in Pigure 30. A motor (8§ drives a shaft
{74 which is supported by a bracket {72 from the
frame of the machine. The shaft is driven
through & chain {33 and a second chain {18 in
turn drives the glue wheels i88. The drive for
only one of the glue wheels 168 has been shown,
but it is obvicus that both are identical. Horizon-
tal plates §58 are provided near the end of the
receiving table 1538 so that the package will be

The control for the solencid
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held firmly as it passes the final fold plates 61
and 162.

Air beam switch

Referring now to Figures 10 to 16 inclusive for
a description of the air beam switch and adjust-
ment therefor, the main body member of the
switeh is shown ab 281 and is supported on a
bracket 282 having openings 233 provided there-
in which constitute bearings for & shaft 264. The
main body member 281 is pivoted on the bracket
282 and is formed of relatively light material so-
that a stream of air is capable of holding it
in a raised position against bias of & smail spring
285. The spring 285 tends to rotate the pody 261
in a clockwise direction as viewed in Pigure 10.
The hracket 232 includes a body member 285
which has a vertical opening 212 therein. An
air supply eonduit is shown at 286 and connects
with a block 288 having a horizontal air passage
2{§ and a vertical orifice 2{{ therein. A contact
287 is provided on the body member 251 and a
contact 295 adapied to engage with the contact
297 is supported by the body 235. Flectrical en-
ergy is supplied to the contacts 297 and 268 by
conductors 215 and 214 respectively. A rod 213
supports the entire air beam switch. The air
peam switch is positioned beneath the top table
51. A wrapping paper guide and stop is pro-
vided and is shown at 21 on the air beam switch.
The wrapping papsr 82 is shown in dot and
dash lines in Figure 10 in & position just prior
i0 the time it cuts off the stream of air from the
orifice 211. When this ogceurs, air no longer Passes
ihrough. the opening £i2 and ceases to strike
against a cup 2{¥c.on the movable body member
2ai of the air beam switch. The spring 2486 there-
fore rotates the member 241 in a clockwise direc-
tion and closes contacts 287 and 268 until the
wrapping paper 32 is rexaoved and ceases to block
the stream of air from the orifice 211, Contacts
237 and 288 are also closed when no compressed
air is emanating from orifice 2il.

The air beam switeh must be adjusted for dif-
ferent lengths of wrapping paper and such an
adjustment is shown in Figures 14 to 16 inclusive.
The adjustment inciudes a slot 24§ in the body
of the machine and an adjusting knob 247 for
longitudinally moving the supporting rod 2{3
which obvicusly moves the entire air beam mech-
anism. A pointer 24§ and a dial 24§ are pro-
vided for indicating the position of the air beam
switch. The swibch is retained in position by fric-.
tional engagement of a member 228 with the
irame of the machine, the member being held in
such frictional engagement by a spring 228a.

Conirel mechanism

A switeh 231! is positioned so that it will be
contacted by the sealing table {18 in its up posi-
tion, 'The switch 223 is positioned so that the
loading ram 73 contacts it during its reciproca-
tion. A swibch 284 is positioned to be operated
by the Mo. 1 seal plate 124 as it is moved to
the extended position. A switch 225 is adapted
to be operated by the second seal plate 124 and
is cperated when the sealing table is jammed
upwardly, as will be aspparent hereinafter. A
switeh 227 is adapted to be opened by this jam-
up action and is closed when the tuckers are in
the starting position. A switch 228 is operated
when the sealing table is in the lowermost posi~
tion. A switeh 225 is a check switeh for stopping
operation of the entire machine in case of emer-
gency.
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All of the above switches are shown in Figures
55 and 55, which is a wiring diagram of the elec-
trical control for the machine, as well as in the
piping diagram Figure 51, and in the mechani-
cal drawings where practical.

Referring particularly to Figures 4, 55 and 58,
it will be noted that the control includes three
main double acting relays 281, 252 and 238, Also
there is included a plurality of double acting valve
relays for directly opening and closing valves in
pneumatic lines to the various cylinders and other
bneumatically operated parts of the machine.
These valve operating relays are shown generally
at 284, 235, 236, 227, 238, 238, 246 and 241,

The valves that ars operated by the valve re-
lays 234 to 24{ are standard pneumatic valves
of two slightly different types. One type is shown
a} 58 in Figure 49 and comprises a forward sole-
noid 882 and a reverse or return solencid 543
which solenoids position a valve rod 584 in one
of two positions. The valve rod 584 extends
through a valve body 58§ and is provided with
three spools 507, 588 and 589 thereon, the valve
body %85 has two inlet passages 56 and §¢{ for
compressed air. It likewise has two cutlet pas-
sages 542 and 513 for conveying compressed air
to-one or the other side of the piston of a double
acting fluid pressure overated means such as 2
hydraulic cylinder or jack, as such devices are
sometimes referved to. The valve body also has
a passage 385 connected adjacent the ecenter
thereof which is vented to atmosphere.

When the valve spools are positioned as shown
in Pigure 45, compressed air fows through in-
let passage 811, valve body 58§ and through pas-
sage 512 to one side of the piston of a hydraulic
jack. At the same time, the opposite side of the
piston is exhausted to atmosphere through pas-
sage 512, valve body 568 and possage 585, The
piston is, therefore moved in one direction.

When the valve spools 507, 588 and 502 gre
moved to the dotted line position in Figure 49
* by energization of solenoid 582, it is obvious that
the piston of the hydraulic jack iz moved in the
ocpposite direction.

The other type of valve is shown 2t 5{4 in

Figure 50. This type of valve is utilized when it
is" desired to exhaust one side of the piston of a
double acting hydraulic jack at a different time
than that at which pressure fluid is supplied to
the other side thereof.

It is necessary to have four individual valves to
operate one hydraulic jack in this case, but only
two have been shown for controlling flow of
fluid to and from one side of the piston, since it
will be clear that fiow to the other side of the
piston will e controlled in the same manner.,

In this type of valve, forward and reverse sole-
noids 5{8% and 5{¢ are utilized. 'The solenoid 515
has a vaive body 57 connected thersio having
offset passages 5{3 and ¥{% communicating there-
with. Solenoid 5¢{5 moves o valve rod 521 against
the bias of a spring 322, when energized, to move
a spool 528 and place the passages §i8 and 519
in communication. Passage 58 may be connect-
ed to a supply of compressed air and passage
319 to one side of the piston of a hydraulic jack.
Therefore, when solencid 515 is energized, com-
pressed alr is supnlied to one side of said piston
tending to move it. When solenoid 515 is de-
energized, spring #22 closes passage 5!9 with re-
spect to passage 512,

The other solenoid 5{6 has a valve body 523
connected thereto having offset passages 524 and
525 communicating therewith, Solenoid 5i6

10

15

20

25

30

35

40

50

55

80

85

70

10

moves g valve rod 52§ against the bias of a spring
521, when energized, to move a spool 528 and
place the passages 524 and 525 in communica-
tion. Passage 524 may be open to atmosphere
and passage 525 is connected to the same side
of the piston of the hydraulic jack as passage
513. Therefore, when solencid 51§ ig energized,
that side of the hydraulic jack is exhausted to
atmosphere.

In addition to the above, the control system
includes a reset switch mechanism shown gen-
erally at 244 which is an auto-manual switch. A
main line multi-breaker switch is shown at 243.
A& number of other switches are shown as follows:
248 is a switch for the top glue motor 88; switch
248 iz for the end glue motor 169; switch 247
is for the main wrapping paper drive motor 184;
switch 242 is for the various heaters; switch 249
is a reset switch which reseis the entire control
system to the start of the eyele if the cycle is for
some reason interrupted. The reset switch 249
and its connections and the relay 242 do not form
any part of our invention; further detailed de-
scription thereof (except their connections to the
operating parts of the control) is, therefore, un-
necessary.

The main relay 231 includes two coils 251 and
282, and as best shown in Figure 4, a standard
toggle mechanism 253 holds the movable switch
contacts in one or the other of two positions when
one or the other of the coils is energized. Like-
wise, main relay 222 includes two coils 254 and
255 with similar toggle mechanism 256. Main
relay 283 includes two coils 257 and 258 with suit-
able toggle mechanism 258.

Relay 28! includes six sets of fixed contacts
251, 282, 263, 264, 263¢ and 284q. The relay like-
wise includes movable contact plates 285 and 266
which are mechanically attached to each other
and are associated with contacts 281 and 262
respectively.  Also the relay includes movable
switch plates 267 and %58 which are attached to
each other and are associated with fixed contacts
263 and 264 respectively. Movable switch plates
2370 and 268a are attached tc each other and
are associated with fized contacts 263z and 284a,
respectively.

Relay 232 has similar movable switch plates
274, 218, 278, 271, 2760 and 277¢; and fixed con-
tacts 2889, 271, 272, 273, 272¢ and 273¢. Relay 233
algo has similar movable switch plates 283, 284,
285, 288, 288z and 288¢; and fixed contacts 2178,
279, 281, 282, 2820 and 283q.

Referring now fo the valve operating relays,
relay 234 has two coils 287 and 288 for control-
ling forward and reverse movement to the No. 2
seal plate {27 and controls the supply of air to
the INo. 1 blow pipe {24 in No. 1 seal plate 124,

Valve relay 235 has two coils 288 and 254 for
controlling the forcing of the sealing table down
and for exhsusting air from the bottom of the
pneumatic eylinders 118 and {21 which operate
the sealing table at one point in the cycle.

Valve relay 238 has a coil 252 provided thereon
which controls the pneumatic cylinders 148 and
124 to force the sealing table 1i4 up and a coil
253 which controls exhaust of air from the top
of such cylinders at two times in the eycle of
operation.

Valve relay 237 has a coil 294 which controls
ioving the No. 1 seal plate {24 inwardly and
controls delivery of air to the air beam switch

. 201 and to the knife blow pipe 85. It also has a

coil 285 which controls retraction of the No. 1
seal plate 124 and controls cutting off the supply
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of air to the air beam switch 20f and the knife
blow pipe 85.

Valve relay 288 is provided with a coil 288
which controls the pneumatic cylinder T4 for
foreing the loading ram 13 forwardly and for
forcing the knife and the glue belt foot 82 down-
wardly. A coil 285 provided on the relay 2238
returns the loading ram 74 and raises the knife
85 and glue belt foot 92.

YValve relay 239 has a coil 298 provided thereon
which controls the pneumatic cylinder 58 which
forces the tor ram 55 downwardly. A coil 289
associated with the relay 288 contrcls the same
pheumatic cylinder to raise the top ram 55,

Valve relay 2498 is provided with a coil 38!
which confrols the pneitmatic cylinders {42, and
133 and $32¢ to force the tuckers {38 and {41
inwardly and the No. 2 top seal plate 127 down-
wardly. Coil 882 associated with the relay 248

controls return of the tuckers 138 and #44 and P

controls raising of the top seal plate 127.
Valve relay 241 has a coil 363 provided thereon

which controls the pneumatic cylinders {87 and

{83 to force the discharge or ejector ram {58

forwardly and to operate the end sealing plate 9

161. A coil 384 provided on relay 23¢ controls
return of the discharge ram (%6 and the retrac-
tion of the end sealing plate (6.

The reset relay is provided with a coil 385 and
with a set of contacts 306 which are normally
hridged by a movable switch plate 367. The relay
includes fixed contacts 368 which are normally
bridged by movable contact plate 389. The relay
also includes a plurality of fixed contacts 2{1

which are normally open and with a plurality of -

movable contact plates 212 which are adapted to
close the contacts 2f{. All of the movable con-
tact plates are mechanically connected together,
and for the description of the present invention,
it is only necessary to consider the fixed contacts
266 and 288 which are normally bridged by the
movable contact plates 307 and 399, respectively.
The binding posts for the valve relays are
shown generally by the numeral 313 and the
end seal heaters are shown by the numeral 3i4.

Operation

When a stack of paper or books tc be wrapped
ig placed on table 5{, it is pushed by the operator

in front of the loading ram 713 and contacts ¢

switch 62 at the side of the table, which switch
is normally open. The switches and relays shown
in Figures 55 and 58 are all in their normal po-
sitions at the start of a cycle with the exception
of the main line switch 243 and switches 244
to 248 inclusive, which are manually closed prior
to operating the machine.

Reference will also be made throughout the
description of the operation to Figures 31 to 43
inclusive, and the diagram, Figure 51, which
shows the sequence of the operation. Figure 35
shows the position of the parts at the end of the
previous cycle. The paper 82 has been fed across
the well to effect closing of contacts 207, 208 of
the air beam switch 2B4. At this time the de-
livery ram 73 is retracted and ejecting ram {ES
is extended. The top ram 55 is up and the seal-
ing table {14 is down. The top sealing plates
124 and 127 and the tuckers (36 and {4{ are in
their retracted position. The knife 85 and glue
belt 85 are raised.

Tigure 36 shows the start of a new cycle at the
time the stack of paper to be wrapped contacts
the switch 62 to close the same.

When the switch 82 is closed, the following
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circuits are established to raise the sealing table
{i4. Throughout the description where binding
posts have Lt or L2 power, the circult is described
only as far as the binding posts, and it is obvicus
that I.! and L2 power exists af such hinding
posts from the main line L1, L2. Furthermore,
the binding posts have been given a number and
also the symbol L or L2, as the case may be.

Referring again to switch 62, a circuit from
binding post 318 supplies L2 power to one termi-
nal of the switch through a conductor 3{8. The
circuit to the “sealing table up” valve relay 238
is completed through conductor 317 through
closed contacts 281 of main relay 231, through
conductor 3i8 to binding post %{8, through con-
ductor 321, through coil 292 cof relay 235 and
through conductor 322 to binding post 323 where
1.1 power is present. This energizes the coil 232
which in turn controls the flow of compressed air
to the hottom of the cylinders #18 and (21 to
raise the sealing table. Air has already heen
exhausted from the top of the cylinders, as will
appear hereafter.

As the sealing table (4 travels upwardly, it
contacts switch { {8 which starts the loaging ram
73 and lowers the knife 81 and glue belt 85 in the
following manner: L2 power is supplied from ter-
minal 338 through conductors 330, 331, 332, 334
and 335. The circuit to the loading ram relay
528 is completed when switch 112 is closed through
conductor 824, closed contacts 262 of main relay
23i, through conductor 325 to binding post 326,
through conductor 321, coil 296 of relay 238 and
conductor %28 to hinding post 328 where L! power
is present. Energization of the coil 296 opens the
necessary valves to supply compressed air to one
side of the loading ram cylinder 13 and to the
knife and glue helt cylinders §3 and 84, causing
the loading ram to move forwardly to position a
stack of material 72 over the well 52 and causing
cui-off of the wrapper and the application of glue
to the severed end thereof. The position of the
parts at this time are shown in Figure 37. It will
be noted that the sealing table !i4 has been
raised to a point where it is substantially Dush
with the table 51 and supports the wrapping
paper 82 where it passes over the well 52. At this
time the wrapping paper extends outwardly from
211 four sides of the stack 72, but extends further
outwardly from two sides of the package, as
shown in Figure 37.

When the sealing table reaches the uppermost
position, it contacts and closes switch 2%§ in the
top of the end side casting to exhaust air from the

< pottom of sealing table cylinders fi9 and {21

The following circuits are established: L2 power
is supplied to one of the terminals of switch 221
from binding post 336, through conductors 331,
332, 334 and 2385. The circuit is completed from
the other side of switch 224, through conductor
237, one terminal 28{ of main relay 233, through
conductors 328 and 328 to binding post 344, 12
power is also supplied to binding post 345 through
conductor 348 and to binding post 342 through
conductor 348. Coil 285 of valve relay 237 is en-
ergized through conductor 349 and conductor 342
which connects to Li power at binding post 343.
Coil 283 of valve relay 236 is energized through
conductor 236 and conductor 347 which connects
to L power at binding post 323. Coil 228 of valve
relay 234 is energized through conductors 351
and 352, the latter connecting to Li power at
binding post 383.

‘Energization of coil 283 exhausts air from the
bottom of cylinders {8 and 121 for the sealing
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table 18, so that the next operation of forcing
the sealing table down may be completed. How-
ever, energization of coils 288 of valve relay 234
and coil 293 of valve relay 237 hag no effect at this
time, since these coils have been already energized
once before to return their associated valves
(not shown).

When the sealing table (14 is in its uppermost
position, it also operates switch 228 to send the
ejecting ram (5% back, in o manner hereinafter
described.

The loading ram 75 in its extended position
contacts and closes switch 222 and sends the top
ram down (Figure 38) and returns itself to start-

Ing position. It also cuts switch 62 out of the cir-

cuit until switech {75 is contacted near the end
of the cycle, as will he described hereinafter.
Switch §2 is cut out of the circuit beecause coil
252 of main relay 231 is energized by the closing
of switch 223. The following circuits are estab-
lished to accomplish the foregoing results: 1.2
bower is supplied o one terminal of switch 223
from binding post 815, through conductor 334,
Another circuit is compieted from the other ter-
minal of switch 222 through conductor 258, cojl
252 of main relay 23! , conduetor 359, closed con-
tacts 263a, conductors 286, 267, 388 and 389 to ter-
minal 27¢ where I{ power is present. ‘This ener-
gizes coil 252 and opens contacts 261, 2863 and 253

of relay 231 and closes contacts 252, 264 and 254q

of relay 23f. This cuts switch 82 out of the cir-
cuit, since no power may flow through conductor
31T, It also positively insures deenergization of
coil 252 when contacts 283¢ open and conditions
the circuit to bositively energize coil 25¢ ai the
proper time.

When switch 223 is closed, another circuit is
established through conductor 385, conductor 272,
binding post 373, conductor 374, through coil 288

of valve relay 239 and through conductor 375 to

binding post 878 where L bower exists. Energi-
zation of coil 288 operates a valve to supply com-~
bressed air to the cylinder 54 which forces the top
ram 55 downwardly. Since air is exhausted from
beneath the cylinders which raise the sealing
table 114, the sealing table is pushed partially
downwardly by the top ram 55 and the parts as-
sume the position shown in Figure 38. At this
time the package 12 is forced downwardly be-
tween the sidefold plates {81 and 88 or through
the well 52, and the firs} side folds of the wrap-
ping paper are made by folding the extending
ends of the paper upwardly as shown in Figure 38.
The wrapping paper is also withdrawn from the

air beam switch 281 and its contacts 288 and 269

open.

Still another circuit is established by closing
the switch 223 to return the loading ram 73
and to raise the knife 25 and glue belt 8%, This
circuit is established through conductors 858, 872
and 377 through closed contacts 8§88 of relay 242,
conductors 378 and 2378 io binding post 384,
through conductor 382, coil 281 of valve relay
239 and through conductor 383 to binding post
329 where I.{ power is present. This energizes
coil 287 and supplies compressed air to the load-
ing ram cylinder 14 and to the knife and glue
belt foot cylinders 82 ang 94 4o reverse their di-
rection of movement which returns the loading
ram 73 and raises the knife 85 and glue helt
foot 92.

When the top ram descends, it trips switch 5§
on the top ram casting and first opens contacts
3835 and closes contacts 384 of that switch. This
first sends the top ram 55 back which retrips
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switch 58, thus again closing contacts 285 and
opening contacts 384 of that switch Closing of
contacts 384 energizes coil 255 of relay 232 and
coil 258 of relay 233. This operation opens con-
tacts 269, 272 andg 272a, and closes contacts 271,
212 and 2732 of relay 232. Energization of coil
258 opens contacts 278, 2814 and 281a, and closes
contacts 278, 282 and 282a of relay 233. This
latter operation starts the top glue motor 88
and sends the top seal plate 124 out over the well
52 which now has the package 72 therein. 'The
position of the parts at this time is shown in
Figure 39,

The following circuits are established to ac-
complish the above results: When contacts 384
of switch 58 are closed, L2 power ig supplied to
one of the contacts from binding post 336 throuhg
conductors 334 and 235. Circuits for energizing
colls 2558 and 258 are established through con-
ductor 386 through coil 258, conductor 289,
through closed contacts 28{a, conductors 358 and
368 to binding post, 871 where L power is present.
This energizes the coil 258 of main relay 233.
Another ecircuit is established through conduc-
tors 386 and 387, through coil 255 of main relay
232, conductor 258, closed contacts 272a, through
conductors 367, 358 and 389 to binding post 371,
thus energizing coil 255.

Another circuit is established through con-
ductor 288, conductor 388, closed contacts 308
of relay 242, through conductors 322 and 391,
o binding post 392, through conductor 383, coil
233 of valve relay 229 and conductor 3%4 to bind-
ing post 276, where IL.! power is present. This
energizes coil 299 which opens a valve to permit
compressed air to.flow to the top ram eylinder 5%
to raise the top ram 55,

The wrapper feed is under control of a timer
&8 which periodically makes ang breaks a con-
tact &1 to energize ang deenergize wrapper sole-
noid {08. Paper is fed when the solenoid {88 is
deenergized. Conductors 482 angd 484 supply
energy to solenoid 198,

As the top ram is raised, it again closes con-
tacts 885 of switch 58, The cirenit is then eg-
tablished and sends out the sealing plate {24 as
follows: Through conductor 385, closed contacts
282 of relay 233, through conductor 38§ to bind-
ing post 387, through conductor 338, coil 294 of
valve relay 237, and conductor 3%9 to binding
post 343 where Li power exists. Energization of
the coil 294 opens a valve to supply compressed
air to the cylinder 128 to force sealing plate 124
out. I also again supplies compressed air io
the air beam swich 28! , orening its contacts and
to the knife blow pipe 5.

Energization of coils 255 and 288 of the main
relays 232 and 232 cause the following opera-
tions: Power to the side fold solenoid {85 is cut
off and side fold solenocig 198 which is normaily
energized is deenergized. This is because con-
tacts 278 of main relay 282 open; power there-
fors is no longer supplied through conductor 447
10 solenoid 185; solenoid {85 is always connected
to binding post 424 where LI power exists
through a conductor 248, When the solenoid 195
is deenergized, the spring 18§ associated with
the side fold plate 184 forces the plate against
the side of the package to assist in making the
first side fold. Thereafter the first stop -Sealing
plate 124 folds the first side fold as shown in Fig-
ure 39.

The wrapper motor 104 operstes continuously
and is energized from line L{ through econductor
48{ and from line 1.2 through conductor 492.



2,685,157

15

The top glue motor 88 is also energized through
2 conductor 41§ which is connected to Li power
at binding post 418 The other side of the top
-glue motor is connected to line L2 through con-
ductor 412, closed contacts 284 of main relay 233
and conductors 408 and 419 to binding post £29,
where L2 power is present.

When the top sealing plate 124 goes outb, it
contacts and closes switch 224 on the far side
horizontal casting. This sends the sealing plate
127 out and operates the wrapper guide solenoid
492. The following circuits are established to
gccomplish these functions. Switch 224 has one
of its terminals connected to L2z power at bind-
ing post 338, through conductors 332, 234 and
385; the other terminal of switch 284 energizes
coil 287 of valve relay 234 through conductor
414, binding post 41§, conductor &16, binding post
417, conductor 418, coil 287 and conductor 18 to
ninding post 352 where L power is present.
Energization of coil 287 supplies compressed air
to cylinder 132 to force the No. 2 top seal plabe
{27 inwardly. The position of the parts at this
time is best shown in Figure 40.

Another circuit is established when contacts
282 of main relay 223 and contacts ¥85 of switch
58 are closed to energize the flipper solenoid
422. The circuit is from line L, through con-
ductor 421, solenoid 422, conductor 423, closed
contacts 282, conductor 335, closed contacts 283
and conductor 335 to line 12 at binding post 236.

A pivoted fiipper plate 531 (Figure 47y is thus
brought up to flip the wrapping paper as it comes
over the well 52.

When the sealing plate {27 goes out, it contacts
and closes switch 225 on the casting helding the
ream guide vlate which energizes coil 292 of
relay 233 causing the package 10 be jammed up-
wardly, thus putting it under pressure and in-

suring that all air is removed from petween the 4

sheets and that the wrapper is tightly wrapped
about the package. At this time while the top
sealing plate 127 has been sent outwardly to
make the second side fold, it has not been forced
downwardly by the cylinder 133 and therefore
the wrapping paper may be tightened around
the sheets to insure a compach package.

The circuit for jamming the sealing table
when switch 228 is closed is as follows: L2 power
is aprlied to one terminal of switch 2235 through
a conductor 428, closed contacts 282 of msain re-
lay 232, through conductor 398, closed contacts
385 of switch 58, and through conductor 335 to
pinding post $38. The other terminal of switch
295 energizes coil 282 of relay 226 through con-
ductor 828 to binding post 319, through conduc-
tor 32i, coil 282 and conductor 322, to hinding
post 3223 which has Li{ power.

The jamming-up action of the sealing table
{4 causes the package 12 1o contact and close
switch 228 inside the sealing plate {24, Closing
of switch 28§ enecrgizes coil 394 of valve relay
288 which permits compressed air to flow to the
tucker cylinders only one of which is shown,
namely, {42, and to the cylinder 133 tc force the
top seal plate 1271 downwardly, as shown in
Figure 40, so that the edge of the wrapper, coated
with adhesive, is pressed against the other edge
of the edge of the wrapper which has been folded
over and so that the end tucks will be made. As
the tuckers {36 and {41 move in, they open the
normally closed contacts of switch 221,

When switch 22§ is closed, coil 304 of valve
relay 246 is energized by the following circuits:
12 power is supplied to one terminal of switch
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235 through a conductor 428 which is connected
to binding post 429. A conductor £3{ is con-
necied to the other terminal of the switch 2286,
and connection to line Li through hinding post
432, conductors 433 and 438 through closed con-
tracts 271 of main relay 238, through conductor
434, binding post 435, through conductor 4326,
coil 331 of valve relay 240 and through conduc-
tor 437 to binding post 488 where Li power is
present. Coil 381 is thereby energized and the
tuckers 185 and 141 are moved inwardly as shown
in Fgure 41. Also the top sealing is effected by
the seal plate 127 being forced downwardly by
its cylinders §23 and {38a, as shown in Tigure 41.

Opening of the contacts of switech 227 at this
time does not affect the circuits. At this time
the parts of the machine are in the position
shown in Figures 34 and 41. The wrapping
paper 82 is being fed by the wrapping motor 104,
and when it enters recess §i in the air beam
switeh, it breaks the flow of air in the air beam
switch, thus permitting closing of contacts 281
and 288 thereof. The closure of contacts 287
and 298 encrgize coil 254 of main relay 232 which
returns the tuckers (36 and {41, permits raising
of the top sealing plate 27, and breaks the
circuit to the wrapper guide solenoid 432, At
the same time, the timer 48 closes contacts 41 to
energize the wrapper solenoid {68 and stop the
paper feed.

The circuit for energizing the coil 254 of main
relay 222 is as follows: Contact 288 is connected
to 14 power through conductor 2i4, binding post
439, conductor 441, through coil 254 of relay 232,
through conducior 254a, closed contacts 2713a,
through conductors 387, 368 and 368, to binding
post 37! where Li power exists. The other termi-
nal 268 of the air beam switch 281 is connected
to line LY through conductor 2i8§, binding post
432, conductor &31, through the contacts of
switch 228 which is still closed, and through con-
ductor 228§ to binding post 429 where 1.2 power
is present. When coil 254 is energized, contacts
263, 272 and 272¢ are closed, and contacts 211,
233 and 273a ave opened. The circuit is there~
fore broken to the top glue motor 88 and to the
wrapper guide solenoid 422.

At the same time the coil 382 of valve relay
248 is energized to return the tuckers §28 and
61 and raise the top seal plate 127. The circuit
for energizing coil 382 is as follows: From line
1.! through closed contacts of the air beam
switch 231, through conductor 218, binding post
432, conductor £33, closed contacts 269 of relay
282, through conductor 4430, binding post 443,
conductor £44, coil 332 and conductor 445 to
binding post 438 where Li power is present. The
parts at this time are in position shown in
Figure 42.

When the tuckers 136 and t4{ are returned to
the starting position, one of the tucker levers
contacts and closes switch 227 on the outside of
the side casting of the machine. Re-closing of
switch 227 now energizes coil 287 of main relay
238 by the following circuits: from binding post
874, where Li power exists through conductors
289, 388, coil 257, closed contacts 852 of main
relay 233, conductor 257a, conductor 448, through
the closed terminals of switch 227, conductor
459, binding post 439, conductor 214, closed con-
tacts 267, 208 of air beam switch 284, conductor
2135, to binding post 432, through conductor 43f,
closed contacts of switch 228 and through con-
duetor 428 to binding post 429 where L2 power
is present.
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When coil 257 is energized, it recloses contacts
218, 281 and 28ia of main relay 233 and opens
contacts 213, 282 and 282« thereof. The closing
of contacts 278 and 281 of relay 233 results in
sending the No. 2 seal plate 127 back because
coil 288 of valve relay 234 is energized; also the
sealing table {14 is sent down by energization of
coil 292 of valve relay 238; in addition the No. 1
seal plate is sent back by energization of coil 285
of valve relay 237 (Figure 43), Furthermore,
the circuit to solenoid {95 is broken permitting
the spring 186 to force the side folding plate
back. The circuits to top glue motor 88 and
flipper solenoid 422 are also broken. The cir-~
cuits for energizing the various relay valves are
as follows: From line L2 at binding post 409
through conductor 452, through closed contacts
262 of main relay 231, through closed contacts
28! of main relay 233, through conductors 338,
339, to binding posts 341, 345 and 249. The cir-
cuit from the binding post 34i passes through
conductor 340, coil 295 and conductor 342, to
binding post 243, at which L.i power exists. The
cireuit from binding post 345 is through conduc-
tor 346, coil 293 and conductor 347 to binding
post 323, at which LI power exists. The circuit
from binding post 248 is through conductor 351,
coil 288 and conductor 382, to binding post 353,
at which L{ power exists. :

As stated, the energization of coil 285 permits
compressed air to flow to cylinder {26 for re-
turning the No. 1 seal plate (24, It also stops
the flow of air to the air beam switch 201 thus
permitting contacts 207 and 288 to remain closed
even though no wrapping paper is present to
block the flow of air in the air beam switch to
afford closing of contacts 207, 208. Purther-
more, air to the knife blow pipe 85 is stopped.
Energization of coil 2983 bermits exhaust of air
from the bottom of sealing table cylinders 119
and (21, so that the sealing table {14 may be
forced downwardly when air is supplied to the
top of said cylinders. Energization of coil 288
permits the flow of compressed air to cylindbr
182 for returning the No. 2 sealing plate 127.
It also stops the flow of air to the blow pipe §5a.
This is the time referred to above when it was
stated that coils 288 and 295 had already been
energized after coils 287 and 284, respectively,
have been energized.

In order to force the sealing table 114 down-
wardly, the coil 291 of valve relay 235 is also en-
ergized at this time. The circuit is from binding
‘post 467 where Li bower exists, through con-
ductor 479, coil 291, conductor 418, binding post
411, conductor 476, conductor 449, through closed
contacts of switech 227, through conductor 450,
binding post 439, conductor 214, closed contacts
201, 208 of air beam switch 201, conductor 215,
binding post 432, conductor 431, closed contacts
of switch 226 and through conductor 428 to bind-
ing post 429 where L2 power is present.

When the contacts 27§ of main relay 233
close, current is again supplied through the cir-
cuit hereinbefore described to the solenoid 195,
for retracting side fold plate 181,

When the sealing table starts up and before
coil 252 of main relay 23! closes contacts 262,
contacts 228a of the switch 228 were opened
and contacts 2280 were closed. One contact
2285 is connected to a contact of switch 167 by
conductor 472. As long as switch i67 is open,
and it is normally open, coil 304 which returns
the ejecting ram 156 cannot be energized through
conductor 452,
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When the sealing table {14 reaches its lowest
limit of travel, contacts 2284 are closed. The-
ejecting ram is forced outwardly, the end seal
cylinder is operated to open the end sealer and
air is exhausted from the top of the sealing
table cylinders {19 and (21,

When contacts 228¢ close, the following cir-
cuits are established: One of the contacts 228q
is connected to I.2 bower through conductors
452, 330, 331, 332, 334 and 335 to binding post
386. The other contact 228g energizes coil 303
of valve relay 24{ through conductors £53, closed
contacts 264 of main relay 231, conductor 454,
closed contacts of the auto-manusl switch 244,
conductor 458, binding post 456, conductor 4%7,
binding post 458, conductor 489, through coil
303, through conductor 461 to binding post 462
where Ll power is present. Energization of coil
383 sends the discharge ram 156 out and opens
the end sealer clamp {51, See Figures 44 and
45,

Another circuit is established from conductor
453 through a conductor 463, binding post 464,
conductor 465, through coil 289, of valve relay 235
and conductor 466 to binding post 467 where Li
bower is present. Energization of coil 289 ex-
hausts air from the top of the sealing table cyl-
inders 118 and 12i so that they are prepared
for the next cycle of operation.

The package contacting switch 175 in the cen-
ter of the folding chute bottom plate is con-
tacted very quickly after contacts 235¢ are closed
by a package being forced forwardly by the
ejecting ram (56, Closure of switch 187 ener-
gizes coil 25{ of main relay 231 to again close
contacts 26{ and 2623 and to therefore again
Dlace the first switch 62 in fhe circuit. It also
cuts contacts 228a out of the cireuit until such
contacts are opened by sealing table ({4 rising.

The circuit for energizing coil 251 is ag follows:
One side of switch 75 is connected to 1.2 power
through conductor 488 to binding post 838. The
other terminal of the switch 175 is connected
to LI power through conductor 489, coil 251,
251a, closed contacts 264q of
relay 231, through conductors 366, 367, 368 and
369 to binding post 371, where Li power exists,
Placing switch §2 again in the circuit prepares
the machine for the next cycle of operation
when a stack of baper is forced against switch
62 to close the same. .

As the discharge ram contacts switch 157 at
the end of the fold chute, it returns the discharge
ram and closes the end sealer clamp $8{. How-
ever, the sealing table 114 must have been raised
by the operator closing switch 62 by forcing an-
other article to be wrapped thereagainst to close
contacts 228b and open contacts 228a before the
discharge ram may return and the end sealer
clamp 181 close. This brevents any possibility of
the discharge ram {58 striking the sealing table
{14, This ig accomplished by connecting switch
467 to coil 304 of valve relay 24{ through contacts
228k of switch 228. The following circuits are
established when the contacts of switch 167 are
closed and contacts 2280 are closed. One termi-
nal of switch 167 is connected to line 1.2, through
conductors 471, 458 to binding post 336. The
other contact of switch {§7 is connected to one
of the contacts 228b through a conductor 472,
The other contact 228b is connected to the coil
384 and line Li through conductor 419, binding
post 473, conductor 474, through coil 384 and con-
ductor 475, to binding post 464 where L{ power
is present. Energization of coil 304 opens the
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hecessary valve to supply compressed air to the
discharge ram cylinder 157 and the end seal cyi-
inder 163 to return the discharge ram {55 and to
open the end sealer clamp i61.

When the sealing table { {4 again is raised and
contacts a switch 118, it starts the loading ram
{55 and operates the wrapper cut-off knife 85
and glue belt foot 92.

The end seal heaters 314 are connected across
the line through conductors &10.

The top glue motor 88 runs continuously and is
connected to line L at binding post 418 through a
conductor 4i1. 'The motor 88 is connected to line
1.2 through conductor 412, conductor 494, binding
post 485, conductor 496, through closed switch
245 and through conductor 433 to binding post 489,

The check switch has normally closed contacts
2284 and normally open contacts 229p. Closure
of the normally open contacts 22985 by manual

operation energizes coils 25§, 254 and 257 of the -

main relays and immediately returns such relays
to their starting position. This stops operation
of the cycle regardless of the point in the cycle
that the contacts £28b are closed. It does not,
however, stop operation of the continuously run-
ning motors 88 and 184 Such a check switch is
standard insofar as ibs operation is concerned,
and no further description is believed to be
necessary.

1ikewise the reset switch 249 and reset relay
249 are standard apparatus, and it will be ap-
parent that when the normally closed contacts
of the reset switch 288 are opened and the
normally opened contacts closed the entire
mechanism will return to its starting position.
The check switch 228 stops the cycle of the ma-
chine wherever it may be, and reset switch 248
returns all relays and valves to their starting
position.

Figure 51 is a flow diagram of the operations
of the machine showing the pneumatic connec-
tions to the various cylinders or hydraulic jacks.
The sequence of operations may be followed by
starting with the closure of No. 1 switch 62 which
is shown at the top center of the diagram.
Switeh 52 is closed by the material of the package
to be wrapped.

The next operation is that No. 2 switch 118 is
ciosed by the sealing table being forced upwardiy.

Compressed air is supplied to the hydrautic cyl- *

inder 115 tarough a conduit 832 and is controlied
by valve relay 502 of the type shown in Figure
50. mxhaust of compressed air from the lower
part of the cylinder i{9 is controlled by valve
relay 293 of the type shown in Figure 50 and the
air passes through a conduit 538.

The next switch which Is closed is the No. 3
switeh shown at 223. This switeh is operated by
the loading ram 73. Compressed air for loading
vam is controlled by valve relays 298 and 287 of
the type shown in Figure 49 and the compressed
air passes through conduits 534 and 535,

Compressed air for operating the knife and
glue foot cylinders 53 and 94 is also controlled by
valve relays 205 and 287 of the type shown in
Figure 48 and flows through conduits 538 and 331,

Next the No. 4 switch 221 is closed by the seal
table 1§£.

Next the No. 5 switch shown at 58 is closed by
the top ram 55 which is operated by cylinder 84.
Compressed air for the top ram is under control
of valve relays 298 and 285 of the type shown in
Figure 49 and is supplied to opposite sides of the
cylinder through conduits 538 and 538,

Next the No. 8 switch shown at 224 is closed
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by the No. 1 top seal plate §24. Compressaed air
for reciprocating the top seal plate {28 i supplied
throuch conduits 548 and 541 and is under the
control of valve relays 2584 and 265 of the type
shown in Figure 49.

The No. 7 switch shown at 228 is closed next
in the sequence by reciprocation of the No. 2 seal
plate 427, The seal plate 127 is operated by the
hydraulic eylinder 132 and compressed air is sup-
plied thereto through conduits 543 and 584, The
compressed air is under the control of valve relays
957 gud 288 of the type shown in wigure 45. The
valve relay 287 also controis the supply of air to
the blow pipe in the top seal plate 124 through a
conduit {28b.

The No. 8 switch shown at 22§ is closad as ex-
plained hereinbefore by jemming-up action of
the seal table 114, The swiich is In the bottom
of the Mo. 1 seal plate 124, hence the dotted line
in Figure 51 between the seal plate 124 and
switch 226.

The Wo. 9 switch 227 is closed by the tuckers
126 in their starting position and the air beam
switeh 281 is also closed about this time by the
wrapping paper breaking the air beam. Com-
pressed air for operating the tuckers 138 is con-
trolled by valve relays 381 and 352 and is sup-
plied to bucker cylinder {42 by conduits 549 and
553, The relays 38f and 802 are of the type
shown in Figure 46 and also control the supply of
compressed air to No. 2 seal plate 134 vertical
eylinder $3% through conduits 543 and 546 to
foree seal plate {34 down.

Compressed air for the air beam switeh 281 is
controlled by valve relay 284 of the type shown
in Pigure 49 and is supplied through the conduit
500. Compressed air for the knife blow pipe 95
is also controlled by valve relay 294 and is sup-
plied through conduits 230 and 548.

Switeh No. 11 shown at 228 is next operated
by sealing table 114 and compressed air and ex-
haust from the top of sealing table cylinder 119
is controiled by valve relays 288 and 281 of the
type shown in Figure 50. Conduits 551 and §52
control the air supply and exhaust to the top of
cylinder 118.

Néxt switeh No. 12, shown at 175 is closed by
action of the ejecting ram {56, Compressed air
for the ejecting ram cylinder {81 is controlled
Ly valve relays 263 and 304 of the type shown
in Figure 49 through conduits 558 and 534. Valve
relays 368 and 364 also control the supply of com-
pressed air to end seal plate §6{ eylinder 163
through conduits 853, 556 and 554, 585.

Mext switch Mo, 13, shown at {87 is closed by
action of the ejecting ram {55 to condition the
machine for the nexi cycle and to place No. 1
switch 82 again in the circuit.

In Tigure 51 numeral 887 designates diagram-
matically a source of compressed air, such as an
air compressor and numeral 558 designates 2
vent to atmosphere.

Some changes may be made in the construc-
tion and arrangement of the parts of our device
without departing from the raal spirit and pur-
pose of our invention, and it is our intention to
cover by our claims any modified forms of struc-
rure or use of mechanical equivalents which may
he reasonably included within their secope.

We claim as cur invention:

1. In a wrapping machine, a structure having
opposed walls to confine the sides of a product
to be wrapped, a seal table mounted for vertical
reciprecation ketween said walls, a delivery table
to deliver the product over one of said walls to &
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bosition between the walls, means for directing
& wrapper across said opposed walls and position-
ing it with its opposed ends projecting beyond
the walls and with one end under said delivery
table, a knife for periodically severing said wrap-
per when it is directed across said opposed walls,

means for reciprocating said knife, a top ram -

mounted for advance and retreat relative to said
seal table, first and second top seal bplates
mounted for horizontal reciprocation above said
opposed walls, two pairs of side tuckers for tuck-
ing certain of the projecting ends of the wrap-
ber, an ejecting ram for the product and wrap-
per, an end flap folder chute including end folder
blates to fold the remaining projecting ends of
the wrapper, said first top seal plate being pro-
vided with apertures therein, means for supply-
ing compressed air to said first top seal plate
which is adapted to escape through said aper-
tures and be directed against said wrapper, said
compressed air being supplied to said first top
seal plate during the time said second top seal
plate is moved forwardly.

2. In a wrapping machine, a structure having
opposed walls to confine the sides of a product
to be wrapped, a seal table mounted for vertical
reciprocation between said walls, a delivery table
to deliver the product over one of said walls to a
bosition between the walls, means for directing
% wrapper across said opposed walls and posi-
vioning it with its opposed ends projecting be-
yond the walls and with one end under said de-
livery table, & knife for periodically severing said
wrapper when it is directed across said opposed
walls, means for reciprocating said knife, a top
ram mounted for advance and retreat relative
to said seal table, Airst and second top seal plates
mounted for horizontal reciprocation above said
opposed walis, two pairs of side tuckers for tuck-
ing certain of the projecting ends of the wrapper,
an ejecting ram for the product and wrapper,
an end flap folder chute including end folder
plates to fold the remaining projecting ends of
the wrapper, said first top seal plate being pro-
vided with apertures therein, and means for
supplying compressed air to said frst top seal
plate which is adapted to escape through said
apertures and be directed against said wrapper.

3. In a wrapping machine, a structure having
opposed walls to confine the sides of a product
to be wrapped, a seal table mounted for vertical
reciprocation between said walls, g delivery table
to deliver the product over cne of said walls to
a position between the walls, means for directing

a wrapper across said opposed walls and position- ,

ing it with its opposed ends projecting beyond
the walis and with one end under said delivery
table, a knife for periodically severing said wrap-
rer when it is directed across said opposed walls,
means for reciprocating said knife, a top ram
mounted for advance and retreat relative to said
seal table, first and second top seal plates mount-
ed for horizontal reciprocation above said op-
posed walls, two pairs of side tuckers for tucking
certain of the projecting ends of the wrapper,
pneumatic means for operating said tuckers, an
ejecting ram for the produect and wrapper, an end
flap folder chute including end folder plates to
fold the remaining projecting ends of the wrap-
per, means for applying adhesive to the severed
edge of said wrapper, means for pressing one
of the top folds of the wrapper downwardly to
sea] the same comprising a leaf spring mounting
for one of said top seal plates, additional bneu-
matic means for bending said leaf spring and
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thereby effecting such downward movement of
said one top seal plate, and means to supply com-
pressed air to said pneumatic means and to said
additional pneumatic means for causing simul~
taneous operation thereof.

4. In a wrapping machine, a structure having
opposed walls to confine the sides of g product
to be wrapped, a seal table mounted for vertical
reciprocation between said walls, a delivery table
to deliver the product over one of said walls to
a position between the walls, means for directing
8 wrapper across said opposed walls and position-
ing it with its opposed ends projecting beyond
the walls and with one end under said delivery
table, a knife for periodically severing said wrap-
per when it is directed across said opposed walls,
means for reciprocating said knife, a top ram
mounted for advance and retreat relative to said
seal table, first and second top seal plates mount-
ed for horizontal reciprocation above said op-~
posed walls, two pairs of side tuckers for tucking
certain of the projecting ends of the wrapper, an
ejecting ram for the product and wWrapper, pneu-
matic operating means therefor, an end flap
folder chute including end folder plates to fold
the remaining projecting ends of the wrapper,
means provided to apply adhesive to the end flaps
of the partially wrapped package, means for mov-
ably mounting one of the end folder plates in
the folding chute for movement toward the prod-
uct being wrapped, pneumatic operating means
for so moving said end folder plate, and means
for simuitaneously supplying compressed air to
said first pneumatic operating means to cause
retraction of said ejecting ram and to said second
pneumatic operating means to move said one of
said end folder plates toward and into contact
with the product being wrapped, and simulta-
neously fo said first pneumatic operating means
to cause an ejecting operation by said ejecting
ram and fo said second pneumatic operating
means to move said one of said end folder plates
out of contact with and away from the product
being wrapped.

5. In a wrapping machine, a structure having
opposed walls o confine the sides of a product
to be wrapped, a seal table mounted for vertical
reciprocation between said walls, a delivery table
to geliver the product over one of said walls to
a position between the walls, means for directing
& wrapper across said opposed walls and position-
ing it with its opposed ends projecting beyond
the walls and with one end under said delivery
table, a knife for periodically severing said wrap-
per when it is directed across said opposed walls,
means for reciprocating said knife, a top ram
mounted for advance and retreat relative to said
seal table, first and second top seal plates
mounted for horizontal reciprocation above said
opposed walls, two pairs of side tuckers for tuck-
ing certain of the projecting ends of the wrapper,
an ejecting ram for the product and wrapper,
operating means therefor, an end flap folder
chute including end folder plates to fold the re~-
maining projecting ends of the wrapber, means
provided to apply adhesive to the end flaps of
the partially wrapped package, means for mov-
ably mounting one of the end folder plates in the
folding chute for movement toward the product
being wrapped, operating means therefor, and
control means for supplying actuating fluid si-
multaneously to both of said operating means to
retract the one and advance the other or vice
versa.

6. In a wrapper severing mechanism, a struc-
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$ure having opposed walls, a delivery table, means
for direciing a wrapper across said opposed walls
and positioning it with its opposed ends project-
ing beyond the walls and with one end under said
delivery table, a knife for periodically severing
said wrapper when it is directed across said op-
posed walls, means for reciprocating said knife,
a wrapper flipper plate disposed adjacent one side
of one of said opposed walls, means for pivotally
mounting said flipper plate, electromagnetic
means for swinging said flipper plate upwardly
to prevent said wrapper from sagging between
said opposed walls, a circuit for said electromag-
net, and means to energize said circuit as a wrap-
per starfs across said opposed walls.

7. In a wrapper severing mechanism, & struc-
ture having opposed walls and & delivery table,
means for directing a wrapper across said op-
posed walls and positioning it with its opposed
ends projecting beyond the walls and with one
end under said delivery table, a knife for peri-
odically severing said wrapper when it is directed
across said opposed walls, means for reciprocat-
ing said knife, a wrapper flipper plate disposed
adjacent one side of one of said opposed walls,
means for pivotally mounting said flipper plate,
and means for swinging said flipper plate up-
wardly to prevent said wrapper from sagging
petween said opposed walls, comprising a sole-
noid and linkage, and means for energizing said
solenoid when the wrapper starts across said op-
posed walls.

8. Tn a wrapper severing mechanism, & struc-
ture having opposed walls, means for directing
a wrapper across said opposed walls and position-
ing it with its opposed ends projecting beyond
the walls, a knife for periodically severing said
wrapper when it is directed across said opposed
walls, means for reciprocating said knife, one
of said opposed walls being meunted to afford
movement thereof toward and away from the
other opposed wall while a partially wrapped
product is between them, a spring for biasing said
movably mounted wall foward said other wall to
compact the product and wrapper, and a solenoid
and linkage connected to said movable wall to
pull it away from said other wall against the bias
of said spring when said solenoid is energized
for permitting free movement of the product and
wrapper between and relative to said walls by
said top ram and/or said seal table.
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9. Tn a wrapper severing mechanism, a struc-
ture having opposed walls, a delivery table, means
for directing a wrapper across said opposed walls
and positioning it with its opposed ends pro-
jecting beyond the walls and with one end under
said delivery table, a kniie for periodically sever-
ing said wrapper when it is directed across said
opposed walls, means for reciprocating said knife,
one of said opposad walls being mounted to afford
movement thereof toward and away from the
other opposed wall while a partially wrapped
product is beiween them, & spring for biasing
said movably mounied wall toward said other
wall to compact the product and Wrapper, and
a solenoid and linkage connected to said mov-
ahle wall to pull it away from said other wall
azainst the bias of said spring when said solenoid
is energized for permitling free movement of the
preduct and wrapper between and relative to

‘said walls by said top ram and/or said seal table,

said solenoid being deenergized a predetermined
part of a cycle of operation of said wrapper sever-
ing mechanism.
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