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1

This invention relates to packaging machines,
particularly to machines adapted for the pack-
aging of voluminous, compressible articles.

Many types of articles, such as towels, other
‘textile products, foam rubber, fiber pads and the
like, possess little weight or inherent rigidity, yet
are of such disproportionate bulk as to make han-
dling and wrapping or packaging thereof both
difficult and expensive. Not only has the provi-
sion of packages of sufficient strength and rigid-
ity to protect such articles been an item of con-
siderable expense, but the bulk of the packaged
articles has involved the wasteful utilization of
space in shipping and storage. :

It is an object of the present invention to pro-
vide a machine adapted to compress articles of
the type referred to, and to insert the articles
so reduced in volume into bags or packages of
comparatively small size, whereby the rigidity of
the packages is considerably increased by the re-
silience of the contained articles, and savings in
contalner cost, handling cost and shipping and
storage space are effected. :

It-is a further object of this invention to pro-
vide a machine adapted to automatically and
efficiently compress and insert voluminous arti-
cles into paper bags of relatively small- size,
whereby such articles are packaged in an inex-
pensive and entirely satisfactory manner.

A further object is to provide a machine adapt-
ed to compress and package voluminous articles,
wherein articles of widely varying sizes and shape
may be handled and inserted into bags or pack-
ages of correspondingly varying shape and size.

Still another object is to provide a machine
adapted to automatically package a succession
of voluminous articles, in which successive opera-
tions of the machine are autormatically coordi-

28 Claims. (Cl. 226—18)
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nated and controlled to assure continuity of op- -

eration, and preclude malfunctioning.

Other objects will be in part obvious, and in
part pointed out hereinafter.

The invention and the novel features thereof
may best be made clear from the following de-
scription and the accompanying drawings, in
which: :

Figure 1 is a partial plan view of an exemplary
machine embodying the principles of our inven-
tion, and Figure la is a continuation thereof;

Figure 2 is an end elevation of the delivery end
of the machine of Figure 1;

Figure 3 is a sectional elevation taken on the
line 3—3 of Figure 1, showing details of the ram
section of the machine;

Figure 4 is a side elevation of the infeed con-
veyor portion of the machine;
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- Figure 5 is an elevational view of the side op-
posite to that shown in Figure 4, showing the dis-
charge ram drive cylinder and associated mecha-
nism;

Figure 6 is a sectional elevation taken- along
the line 6—6 of Figure 4, showing details of the
infeed conveyor, and the conveyor and discharge
ram drive cylinders; -

Figure 7 is g sectional elevation taken on the
line 1—T of Figure 5, showing details of the dis-
charge ram cam carrier;

Figure 8 is a plan section showing the trans-
verse adjustment mechanism of the machine,
taken along the line 8—8 of Figure 2;

Figure 9 is a plan view of the machine press

-plate, taken on the line 9—8 of Figure 2;

Figure 10 is a sectional elevation.of the ram
section, taken on the line i0—18 of Figure 1, and
showing details of the transfer ram;

. Figure 11 is a sectional elevation taken on the
line {i—I1{ of Figure 2, showing details of the
pressing ram and associated structure;

Figure 1la is an elevational view showing de-
tails of the pressing ram control switches, taken
on the line | ia—1ia of Figure 11;

Figure 12 is a vertical section taken on the line
§2—12 of Figure 5, showing further details of the
discharge ram cam carrier;

Figure 13 is an isometric view of the discharge
ram cam carrier;

Figure 14 is a séctional elevation taken on the
line 14—14 of Figure 11, showing details of the-
vertical adjustment mechanism;

Figure 15 is a sectional elevation taken on the
line 15—I15 of Figure 10, showing details of the
conveyor drive; ’

Figure 16 is a sectional elevation taken along
the line 16—16 of Fligure 15;

Figure 17 is an enlarged section taken on the
line t7—I7 of Figure 15; ’

Figure 18 is a plan section through the bagging
throat of the machine, taken on the line 18—I18
of Figure 2;

Figure 19 is a sectional elevation through the
bagging throat, taken on the line {9—I19 of Fig-
ure 2;

Figure 20 is a section taken on the line 20—20
of Figure 19;

Figure 21 is a sectional elevation through the
pressing ram, taken on the line 21—21 of Figure
8;

Figure 22 is a view showing the manner of de-
tachably securing the unloading ram, taken on
the line 22—22 of Figure 9;

Figure 23 is a diagrammatic skefch showing

the pneumatic drive system of the machine;
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Figure 24 is a circuit diagram of the electri-
cal control system of the machine;

Figures 25 to 27 are sectional views through
the pressing ram and bagging throat of the
machine, progressively showing successive steps
of compressing a towel stack and inserting the
stack into a bag, and

Figure 28 is a section through a compressed
and bagged towel package. .

Referring to the drawings, particularly Figures
1 and la, the exemplary embodiment of our in-
vention comprises a frame 28, suitably supported
as by standards 21. An extension of the frame
supports an infeed conveyor section, comprising
an endless conveyor belt 22 suitably tensioned
between a drive roll 23 and the end roll 24, and
supported intermediate said rolls by a plurality
of spaced idlers 25. The vertically disposed side
plate 26 adjoins one edge of the upper level of
thie belt from the outer end thereof to the point
of its entrance into the ram section. A deflector
.plate 21 is positioned immediately above the belt
where it enters the ram section, in opposed re-
lationship to the side plate 26.

The conveyor belt 22 is intermittently advanced
in step-by-step fashion by the piston rod RI
of pneumatic cylinder CI. As best shown in
Figure 10, the rod R{ is formed at its cuter end
into rack 28, which is enclosed and guided by
channel 29 and engaged by the gear 30, freely
rotatably mounted on the shait 32 extending
from conveyor drive roll 23. As shown in Figures
15, 16 and 17, a pin 33 extends outwardly from
the side of gear 30 and supports pawl 34, con-
stantly urged by spring 35 into engagement with
the ratchet wheel 36, suitably fixed to shaft 32
alongside gear 30. Reciprocation of rack 28 by
the pneumatic cylinder Cl, it will be understood,
effects intermittent rotation of drive roll 23 and
consequent step~by-step advancement of the con-
veyor belt. On the outward stroke of the rack,
gear 30 is rotated in the counterclockwise di-
rection as shown in Figure 16, whereupon pawl
34 clicks over ratchet wheel 36 without displac-
ing it. On the inward stroke of the rack, gear
30 is rotated in the clockwise direction as shown,
whereupon the pawl 348 engages ratchet wheel 36
and effects corresponding rotation of the ratchet
wheel and the drive roll 23. The conveyor belt
extends from its outer loading end into the ram
section of the machine, and near the drive roll
23 at the end of its travel passes under the stop
plate 37, best shown in Figure 8.

In operation, articles to be packaged are placed
on the conveyor belt near its outer end, this con-
stituting the loading station of the machine. For
purposes of illustration, a series of towel stacks
38 are shown in Figures la and 4, each stack
comprising a plurality of turkish towels secured
together by tying. The stacks 38 may be placed
manually, positioned against side plate 26 and
suitably spaced in accordance with registry
‘marks 39. Obviously, the stacks may be loaded
and positioned autornatically, by suitable con-
veyor or equivalent mechanism, if desired. From
the loading station, the towel stacks are inter-
mittently advanced by the conveyor belt into
the ram section of the machine, and conveyed
eventually into contact with the stop plate 37.

As previously set forth, the conveyor belt is
actuated by pneumatic cylinder Ci. The funec-

- tioning of the machine comprises five main
operations, effected conveniently, in the exem-
plary embodiment, by five pneumatic cylinders,
schematically shown in Figure 23. From their
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15 cylinder C3 outwardly
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final position on the conveyor belt, abutting stop
plate 37, articles heing packaged are displaced
laterally by the transversely disposed transfer
cylinder C2, from the belt to a position below
the vertical press cylinder C3. At this point the
articles are compressed by cylinder C3 to the de-
sired thickness. The vertical throat cylinder C4
is mounted adjacent press cylinder C3, and
functions to alternately collapse the bagging
throat of the machine and open the throat for
the passage of articles therethrough. The longi-
tudinally disposed discharge cylinder Cb is
aligned with cylinders C3 and C4, and is operative
to discharge compressed articles from below press
through the bagging
throat.

Each of the pneumatic cylinders is actuated in
identical manner by a conventional 4-way valve
V of corresponding number, which in turn is ac-
tuated by a solenoid operated pilot valve P of
common design, whereby the reciprocation of the
cylinder piston .rods R is electrically controlled.
Compressed air may be furnished to all five cyl-
inders from a common reservoir 40, through
valve 42 and suitable piping to the individual
pilot valves and 4-way valves, and from the 4-
way valves to the cylinders, as shown. Simi-
larly, the exhaust from all the cylinders may be
conducted .to a common exhaust manifold 43,
suitably located for discharge of the exhaust air.

The solenoid operated pilot valve Pl is par-
tially controlled by a pair of limit switches Li
and L2, mounted on the machine frame adja-
cent the path of rod R, as best shown in Fig-
ure 10, and positioned and disposed for actua-
tion by the cam 44 fixed to the rod. The switch
L2 is so positioned as to be actuated at one end
of the stroke of rod R, and the switch Ll is
operative when actuated to stop and reverse the
movement of cylinder Cl, so that in the absence
of other control the cylinder will effect reciproca-
tion of the cam between the two switches. This
reciprocation of rod Rl causes intermittent ad-
vance of the conveyor belt, in the manner pre-
viously described, which continues until an ar-
ticle thereon reaches stop plate 317.

Mounted in stop plate 31 and projecting slightly
therefrom is the bell housing 45 (see Figure 9),
jin actuating relationship with limit switch Li4.
The bell housing 45 is positioned over the con-
veyor belt so as to be engaged and displaced by
articles conveyed thereby, and switch L14 is op-
erative when actuated to prevent further opera-
tion of the conveyor for the remainder of a ma-
chine cycle. The deflector plate 21 functions to
direct articles not properly positicned on the belt
in adjacency to side plate 26, into contact with
bell housing 45.

Each article, as successively moved into contact

(=3

60 with stop plate 37, is next displaced laterally into

65

-~

70

the pressing section of the machine by the trans-
fer ram indicated generally as 46, including as
its operative member the ram plate 47, and driven
by the transversely disposed transfer cylinder C2.
As best seen in Figure 10, the transfer ram 46 is
rigidly supported below ram carriage 43 by the
members 49 extending downwardly therefrom.
Ram carriage 48 comprises the rollers 50, by
means of which it reciprocates on the lower
flanges of beams 52, secured to the machine frame.
The carriage 48 is retained and steadied during its
reciprocation by the racks 53 adjoining beams 52,
which racks are engaged by gear wheels 54
mounted on shafts 55, suitably fixed to the under-

75 side of the carriage. An arm 56 extends upwardly
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and outwardly from the ram carriage, and at its
outer end is engaged to the piston rod R2, whereby
the transfer ram and ram carriage are operated
by cylinder C2. Suitable bumpers 57 (see Fig-
ure 8) may be provided to limit the travel of the
ram carriage. .
As previously indicated, successive articles ar
suitably spaced on the conveyor belt, so that they
engage stop plate 37 and the associated bell hous-
ing one at a time. The transfer ram 46 corre-
spondingly functions to laterally displacé the ar-

ticles singly. It is obviously possible, should two

successive articles be insufficiently spaced, for a
second article as well as the one abutting the stop
plate to be engaged by the transfe; ram. Since
the second article so engaged would be likely to
foul the machine, means to preclude this eventu-
ality are provided, comprising a photo-electric
cell unit 58 and a light source 59, on opposite
"sides of the conveyor belt adjacent its point of
entry into the ram section, as shown in Figure 9.
These elements are arranged to project a beam
of light from source §3 to cell 88 immediately
above the belt, which beam is interrupted by the
passage of each successive stack 38 therethrough.
The photo-electric cell unit 58 incorporates a
switeh Li5 (not shown), controlled thereby and
operative to prevent functioning of the transfer
ram when the beam is interrupted. In this man-
ner, improper article spacing, likely to result in
malfunctioning, effects a steppage of the machine
until the condition is corrected.

The stroke of transfer ram 48 may be adjusted
to displace the ram from the solid line position
shown in Figure 9 to that shown in dotted lines,
thereby displacing a towel stack from the dotted
line position A onto the press plate §9 to dotted
line position B, in adjacency to side plate §2 of
the press section. The stroke of the transfer ram
is controlled and limited by the limit switches L3,
L4 and L5 (Figure 8), aligned beneath the path
of the arm 56 and adapted to be actuated by the
cam 63 dependent therefrom, as shown in Figure
10. The switch 1.3 is mounted on the machine
frame, and so positioned as to be actuated at one
end of the stroke of the carriage 48, while the
switches L& and L5 are mounted on the trans-
verse adjustment mechanism presently to be de-
seribed. 'The switeh L5 is operative when actu-
ated to stop and reverse the cylinder. C2 driving
the ram carriage.

In position B, the towel stack is positioned im-
mediately below the pressing ram 64, operable by
the vertical press cylinder C3 and piston rod R3
extending downwardly therefrom, to the lower
end of which the pressing ram is secured. As
shown in Figures 8 and 21, the pressing ram is
dished, and backed by the central backing plate
65, from which lugs 66 extend upwardly. The
lugs 66 are provided with slots 67, which engage
and retain the ends of the pin 68 which extends
through and projects from the lower end of
rod R2.

Two L-shaped guide members 89 extend up-
wardly from the pressing ram, and are stabilized
by the cross plates 18 extending transversely be-
tween them (Figures 8 and 11). One leg of each
of the guide members 69 is slidably retained be-
tween opposed pairs of guide angles 12, rigidly
mounted on the machine frame. Alsoc mounted
on the machine frame adjacent the guide angles
are the guide rollers T3, positioned and adapted
to bear on the longer legs of the guide members
§9. The guide members and cross plates, it will

pe understood, constitute a carriage by which the
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. 6
pressing ram is guided and Supported during its
reciprocation.

The stroke of press cylinder C3, the pressing
ram and the pressing ram guide carriage is effec-
tive to actuate the switches L6 and Li, mounted
on the vertical adjustment structure presently to
be described. The switches L§ and L7, best
shown in Figures 8, 11 and 11a, are positioned and
disposed for actuation, respectively, by the ad-
justable switch stops T4 and 75, mounted on one
of the guide members 69. The stop 75 is posi-
tioned so as to actuate switch LT at the upper end
of the pressing ram stroke, and the stop 74 so
as to actuate the swtich L6 at the lower end of the
pressing ram stroke. .

The pressing ram 64 functions, upon the posi-
tioning of a towel stack therebeneath by the
transfer ram and withdrawal of the transfer ram,
to descend from the solid line position shown in
Figure 11 into contact with the stack and to the
dotted line position shown, whereby the stack is
compressed between the pressing ram and the
press plate 68 to a pre-determined fraction of its
normal height, or thickness.

Adjoining press plate 68 is the throat section
76, constituting the bagging and outfeed portion
of the machine. The throat section comprises
four L-shaped throat members 77, together gen-
erally defining a rectangle, each of the throat
members at its outer end being formed into an
inwardly sloping bag guiding portion 78. The
lower left throat member 17’ (as viewed in Fig-
ure 2) is fixed to the frame of the machine, with
its upper horizontal surface substantially flush
with that of press plate §8 and its inner vertical
surface substantailly flush with that of side plate
§2. The herizontal portion of throat member 11’
is bifurcate, and telescopically encloses the hori-
zontal portion of the opposed lower throat mem-
her 17’7, as best seen in Figures 19 and 20. The
upper throat members 77"’ and 17"’’’ are simi-
larly telescopically joined, and comprise respec-
tively the collars 79’’’ and 79’"’, by means of
which and the bars 80 passing therethrough, the
upper throat members are supported.

The upper throat members 77’’’ and 71"’’’ are
adapted to be reciprocated in unison relative to
the lower throat members 771’ and 171’’, this
motion being effected hy the vertically disposed
throat cylinder C4. The cylinder C4 is supported
by the beam 82, welded or otherwise suitably
affixed to the frame, and piston rod R4 extending
upwardly therefrom engages the cross piece 83 of
a reciprocating throat carviage, including a pair
of inner guide members 84 and a pair of outer
guard members 85. The inner guide members 84
of the carriage are slidably retained within guide
housings 88 extending from the machine frame,
and constitute for a portion of their length racks
87. Bearings 88, mounted on the underside of
beam 82, support shaft 89, upon which are
mounted the gear wheels 8¢, maintained in mesh-
ing engagement with racks 87, the gear wheels in
conjunction with housings 86 steadily maintain-
ing and guiding the throat carriage during its
vertical reciprocation. The guide members 84
near their lower ends support crossarms §2, be-
tween which the bars 88 are carried, whereby
bars 8% and the upper throat members 77"’ and
11'7'" carried thereby are reciprocated with the
throat carriage, under the impetus of throat
cylinder C4. The cross piece 83 carries a stop 81,
by means of which and the adjustable stop 51
supported thereabove the upward stroke of the
throat carriage is limited, Cross piece 83 also
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-garries the adjustable switch stop 83, adapted to
engage and actuate the limit switch L8 sup-
ported thereabove at the end of the upward
stroke of the carriage.

Horizontally mounted alongside the infeed con-
veyor, in alignment with pressing ram 64 and
throat section 716, is the discharge cylinder C§,
from which extends piston rod RS, carrying at
its outer end the discharge ram $84. As best
seen in Figure 5, the rod R5 extends also from
the other end of cylinder C5, and carries at the
other end the cam carriage 9§. The cam car-
riage comprises a box-like structure $6 affixed
to the rod R5 (Figures 12 and 13), having op-
posed, downwardly curved arms 91 extending
therefrom, each of which carries a cam 98. The
box structure 94 is retained and guided within
the opposed U beams 89, supporied by the ma-~
chine frame. One of the cams 88 is adapted {o
alternately actuate the switches 1.9, Lif0 and Lii
(Figures 1la and 5), by which the reciprocation
of the discharge ram is coordinated and con-
trolled. The other cam 338 is adapted to actuate
a mechanical counter 188 (Figure 7), suitably
positioned on the frame at one end of the cam
carrier stroke, in a readily accessible Jlocation.
The switch L9 is so disposed on the machine
frame as to be engaged and actuated by the
cam carriage, when the rod R5 and the as-
sociated discharge ram are at one end of their
stroke, corresponding to fully retracted position
of the ram. Switches L0 and L{{ are similarly
disposed on the machine frame for successive ac-
tuation by the cam carrier in the course of the
discharge stroke, the switch Lif being operative
to stop and reverse the movement of the piston
rod RS.

The coordinated action of the pressing ram
64, throat 16 and discharge ram $4, which rep-
resents an outstanding feature of our machine,
is sequentially illustrated in Figures 25 to 28.
‘When a towel stack 38 has been positioned under
the pressing ram 84 by the transfer ram, the ele-
ments are positioned as shown in solid lines in
Figure 25. The pressing ram is in its up posi-
tion, the throat is collapsed, with the upper and
lower throat members in immediate adjacency,
and the discharge ram is in the retracted posi-
tion shown. With the throat so collapsed, a hag
102 or other receptacle of suitable size may be
readily placed over the throat, the emplacement
of the bag thereover being facilitated by the
rounded guiding portion 78. The bags may ke
positioned manually by an operator at the out-
feed station, who may also receive and close the
filled bags.

Upon the withdrawal of transfer ram 4§ from
under the pressing ram, the pressing ram is actu-
ated by press cylinder C3 and displaced down-
wardly into compressing contact with the stack
38, as indicated by the arrow, and at the end of
its stroke compresses the towel stack to a pre-
determined height or thickness, as illustrated in
Figure 26. Substantially simultaneously, the
throat cylinder C4 displaces the associated throat
carriage upwardly, thereby raising the upper
throat members 71’’’ and 11’’’ to the position
shown, whereby the throat is opened to an inner
height corresponding to the compressed height
of the towel stack. The opening of the throat, it
will be understood, extends the bag 82 to its
normal or full open size.

When the pressing ram and throcat have
reached their final position, the discharge ram
94 is actuated by discharge cylinder C§ into en-

10

gagement with the end of the towel stack, to the
intermediate position shown in Figure 26, and
then proceeds in its stroke under the discharge
ram and into the throat, to a final position such
as that illustrated in Figure 27. The discharge
ram displaces the towel stack from under the
pressing ram into and through the throat, the
leading end of the towel stack eventually con-
tacting the bottom of the bag i02. Thereafter,
as the stroke proceeds, the discharge ram dis-
places the compressed towel stack and the en-

closing bag off the throat as a unit, to a final
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position which may be that illustrated in Figure
27. As so illustrated, the filled package is only
slightly retained on the machine throat, and may
be grasped on its outer end and pulled from the
throat by the outfeed station operator. The open
end of the filled bag may then be folded and
closed, and secured by giuing or by a tape {63,
in the manner of the final package shown in
Figure 28. The end of the discharge ram stroke
may be adjusted by employing discharge rams
of different length, or by varying the position of
switeh Li{. If so desired, the stroke ¢f the dis-
charge ram may be adjusted to end beyond the
throat, so as to completely remove the towel pack-
ages therefrom, and suitable conveyor mecha-
nism may be arranged under the outer end there-
of to receive the packages and convey them fto
2 closing station. On the other hand, especially
in the case of relatively long articles, the dis~
charge ram may effect adequate displacement of
the articles for removal from the threat without
itself entering the throat section.

When the discharge ram arrives at its final
position, the discharge ram and pressing ram are
retracted to the positions shown in Figure 25,
whereupen the throat is collapsed by cylinder
C4, in readiness for the emplacement of another
bag thereover, the previously filled package hav-
ing meanwhile been removed. The five opera~
tions effected by the five pneumatic cylinders
described above constitute a coinplete cycle of
operation upon an individual towel stack.

As previously indicated, cur machine is readily
adjustable to handle and package articles of
widely varying width and height. To accom-
modate articles of varying width, it is obviously
necessary to alter the width of the throat, as
well as to vary accordingly the approach of trans-
fer ram 45 to side plate 62 at the end of iis
stroke. This is accomplished, in the exemplary
embodiment shown, by means of the hand wheel
164, engaged to the shaft i85 in driving relation-
ship and positioned conveniently adjacent the
main control station of the machine (see Fig-
ure 2). A portion of shaft {85 is screw threaded,
and engages the internally threaded pointer mem-
ber 106, disposed and maintained in association
with the fixed scale 107, by means of which the
state of adjustment of the machine for article
width may be readily and accurately ascertained.

Shaft 105 at its inner end mounts the sprocket
108, engaged by chain {89 in driving relationship
to the sprocket {8 of shaft 112, as shown in Fig-
ure 2. Shaft {12 also mounts the sprocket 113,
engaged by chain {14 in driving relationship to
the sprocket i15 of shaft t{5. The central por-
tions of shafts 112 and 116 are screw threaded,
and engage thereby the guide channel { {7 extend-
ing between them. Plates 118 extend outwardly
from the guide ehannel, and support thereabout
the U-shaped housing member 118. Each of the
right hand throat members 11"’ and 77"’ *’ com-~
prises an offset lip 120 (see Figures 2 and 9), which
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extends over an edge of housing member 119,
whereby the right hand throat members are
laterally engaged to the housing member. Rota-
tion of shaft 185 by the hand wheel 104, it will

be understood, effects simultaneous rotation of -
shafts 112 and 116, and consequent lateral dis-.

placement of guide channel 117 and the structure
associated therewith. This lateral displacement
effects alsc correspending displacement of the
right hand throat members, whereby the effective
width of the throat is altered. Hach cof the right
hand throat members, as previously stated, is
telescopically engaged to the corresponding left
hand member, whereby the width of the throat
is readily varied.

In the normal opening and closing action of
the throat, the upper throat members 71’’’ and
17’’’ are vertically reciprocable. It will be
readily apparent that the throat member 117 **
is free to reciprocate vertically relative to the

vertically stationary housing member {19, the

lip 120 constituting only a slidable engagement
therewith. To obviate binding of the reciprocat-
ing lip on the housing member, the bar 80 carry-
ing the throat member collar 79’’ *’ carries also
the collar 122, from which extends roller 123,
contained within and guided by the guide chan-
nel (17.

Also mounted on shaft [16 is the sprocket 124,
by means of which the rotation of shaft (16 is
transmitted to the shafts 125 and 126 in any ap-
propriate manner, as by the chains 127 and (28
(see Pigure 10). On the opposite side of the
machine (see Figure 3) shaft 125 mounts the
sprocket 129, whereby through chain 130 and
sprocket 132 the rotary motion of shaft 125 is
transmitted to the shaft 133, positioned trans-
versely immediately below the piston rod R5. As
seen in Figure 3, the shafts 126 and (33 are screw
threaded for a portion of their length, whereby
the internally threaded lugs i34 extending from
angle member 135 are engaged. In this manner,
rotation of the hand wheel 104 effects also simul~
taneous rotation of the shafts {26 and 133,
whereby the angle member 135 is correspond-
ingly laterally displaced.

Angle member 135 is fixedly secured to an end
of the transverse slide member 136, which ex-
tends from the angle member to housing member
{19 and is similarly fixed thereto (see Figure 8).
From the transverse slide member (35 a switch
carrier 137 extends laterally, the switch carrier
member being formed at its outer end into a
slide portion (28, which passes through and is
guided and supported by the frame member {39.
The switch carrier mounts the previously men-
tioned switches L4 and L5, which control and
limit, as previously set forth in connection with
the description of cam 63, the operative stroke
of the transfer ram. Housing member 119 and
angle member 135, then, are joined by the trans-
verse slide member {36, and with switch carrier
{37 constitute a transverse adjustment carriage
effective not only to adjust the width of the
throat, but also, by simultaneously displacing
switches L4 and L5, to correspondingly adjust
the final approach position of the transfer ram
relative to side plates 62, so that the towel stacks
are positioned by the ram in proper alignment
with the machine throat, at any adjusted posi-
tion thereof.

The angle member 135 also mounts the limit
switeh L!2, positioned and disposed for contact
with and actuation by the discharge ram 94.
The switch Li2, of course, moves with the trans-
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verse adjustment carriage, and, as best shown
in Figures 3 and 9, its outstanding arm is adapted
to engage the discharge ram in its retracted
position, upon the approach of the switch rela-
tive thereto. The switch L{2 is operative, when
actuated, to prevent operation of the machine,
the purpose of this precautionary feature being
to preclude operation when the machine throat
is adjusted to a width too small to permit pas-
sage of the discharge ram therethrough.

The discharge ram, as best shown in Figures
9 and 22, is readily detachable from the rod RS5.
Rod R5 extends through the rear wall of the
ram, and is provided near its outer end with an
annular groove 140. The discharge ram com-
prises pivot pin 142, upon which the locking arm
143 is pivotally mounted. Arm {43 is provided
with a notch (44, adapted to engage the rod
groove {40, and may be locked in engaging posi-
tion therewith by pin {45, aligned for insertion
into the locking hole 146 of the arm when the
arm is in down and locking position.. As will be
apparent, a plurality of discharge rams of vary-
ing dimensions may be employed with the ma-
chine, and changed as required in conformity
with the cross-sectional shape of the packages
being produced. The frontal area of the dis-
charge ram employed is desirably substantially
identical with, or slightly smaller than, the
cross-sectional shape of the throat opening.
When nhecessary, a discharge ram may be re-
moved from rod R5 by unlocking and lifting arm
143, and then sliding the ram off the end of the
rod, and another ram may be substituted in
reverse manner. ' o

To vary the final compressed height of the
articles being packaged, the approach of the
pressing ram 64 to press plate 60 at the end of
its stroke is controllably adjustable, whereby the
articles may be reduced to any desired thickness
within the range of the machine. The vertical
stroke of the throat cylinder C4 is simultaneously
adjusted, to effect an internal opening of the
throat section 16 of corresponding height. The
vertical adjustment mechanism is powered in the
exemplary embodiment shown by means of a
reversible gear motor 147, suitably mounted be-
low or on the machine frame. Operation of
motor 1471 is controlled by the button switches
Bl and B2, conveniently located adjacent hand
wheel 104 at the main control station of the
machine, as shown in Figure 2. The motor 147
is adapted to drive the vertical shaft [48 by
means of belt 148, and the vertical shaft 189 is
correspondingly driven in unison through chain
{52 and suitable sprockets on-the shafts engaged
thereby (Figure 11). The shafts 148 and 150 are
suitably mounted in the channel members 153
extending from the machine frame. Adjacent
their upper ends, the shafts 148 and 150 are
screw threaded, whereby they engage the inter-
nally threaded lugs {54 extending from the ver-
tical adjustment carriage indicated generally as
{55. The relationship of these parts is clearly-
shown in Figure 14.

The vertical adjustment carriage i85 includes
channel members £58, from which the lugs 154
extend, the channel members 156 being disposed
in opposed relationship to the similar members
{53. The carriage is stabilized by the upper cross
piece 157, and supports the upper beam 158 and
lower beam. 158, bolted or otherwise suitably se-
cured to members 156. Beams 158 and 159 sup-
port the press cylinder C3, affixed thereto as by
welding. Rod R3 extends downwatrdly from cyl-
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inder €3, and supports at its lower end the press-
ing ram 64. As previously described, with the
pressing ram is associated the pressing ram guide
carriage, by which the ram is guided and sup-
ported during its reciprocation.

Extending downwardly from upper beam 158
adjacent the end thereof is the adjustable switch
stop 160, and extending upwardly from lower
beam {59 in vertical alignment therewith is the
similar adjustable switch stop 162. The switch
stops 160 and (62 are adapted to actuate alter-
nately the limit switches L16 and L{7 mounted
therebetween, on the fixed frame of the machine.
The function of these switches is to limit the
movement of the vertical adjustment carriage
155. By operation of motor 147 in one direction
under the influence of switch Bl, the vertical ad-
justment carriage is elevated by the rotation of
shafts 148 and (50 until the stop (62 actuates
switch L5, whereupon the power circuit to the
motor is interrupted. Conversely, when the
motor is rotated in the opposite direction by
means of switch B2, the vertical adjustment car-
riage descends until stop 150 actuates the switch
L1171, interrupting the power circuit and thereby
limiting the travel of the carriage downwardly.

The vertical adjustment carriage, it will be
understood, simultaneously displaces press cylin-
der C3, pressing ram 64 and the associated press-
ing ram guide carriage, relative to press plate 68,
which is fixed to the frame of the machine. To
accommodate the displacement of the press cylin-
der, it is obviously desirable that the air lines
leading thereto comprise flexible hcose portions.
The stroke of the press eylinder being constant
in length, vertical displacement of the cylinder
varies the final approach position of the pressing
ram relative to the press plate at the lower end
of the pressing ram stroke. As previously indi-
cated, the vertical adjustment carriage 185 car-
ries also the switches L6 and LT, mounted for
actuation by the stops 74 and 75 extending frem
the pressing ram guide carriage. Since the ver-
tical adjustment carriage carries with it both
the switches L6 and LT and the pressing ram
guide carriage, the relationship between the
switches and the stops T4 and 715 is not altered
by movement of the carriage.

To suitably coordinate the opening of the
throat section 16 with the final approach position
of pressing ram 64 relative to the press plate 68,
the upper beam (58 of the vertical adjustment
carriage extends to a position immediately above
the throat carriage, and carries near the outer
end thereof the adjustable stop {61, positioned
to engage stop 8f mounted on cross piece 83 of
the reciprocating throat carriage, and thereby
limit the upward stroke of the throat carriage.
The extension of upper beam 58 carries also
limit switch L8, aligned for actuation at the end
of the throat carriage stroke by the stop 923, also
mounted on throat carriage cross piece 83. The
stop i6i being mounted on the vertical adjust-
ment carriage, it will be readily understood that
the full open position of the throat is at all times
adjusted to conform to the final approach posi-
tion of the pressing ram relative to the press
plate.

As a precautionary feature corresponding to
the switch L2 carried by the transverse adjust-
ment carriage, the vertical adjustment carriage
may comprise means adapted to preclude oper-
ation of the machine when the vertical adjust-
ment is too iow to permit safe passage of the
discharge ram under the pressing ram and
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through the throat. As shown in Figures 3 and
11, this feature may be in the form of a guide
tube 163 depending from the outer end of lower
beam 158, and a limit switch L13 mounted on the
lower beam immediately above the upper end of
the tube. An actuating rod 164 extends through
the guide tube, depending from the collar (65
fastened to its upper end and resting on the
upper edge of the guide tube. The lower end of
rod 164 projects slightly beyond the lower end of
the tube and is provided with a tip or roller 166.
The guide tube being positioned directly above
an edge of the discharge ram, in retracted posi-
tion, it will be readily understood that lowering
of the vertical adjustment carriage will bring the
roller 18§ into contact with discharge ram 94,
and cause displacement of the rod {64 upwardly
through the guide tube info. actuating contact
with switch Li3. Obviously, the length of rod
164 is so adjusted as to effect opening of switch
Li3 when the vertical adjustment carriage is
lowered to a point unsafe for the discharge ram
in place on the machine. As previously stated,
the discharge ram is detachably secured to rod
RS, and may be replaced when necessary by
similar rams of differing dimensions.

Since the position of the vertical adjustment
carriage is accurately reflected by the full open
position of the throat carriage, a convenient in-
dication of the vertical adjustment carriage posi-
tion may be provided by a pointer 167 mounted
on guard member 85 of the throat carriage, in
indicating relationship with a scale (68 project-
ing from the machine frame. The vertical ad-
justment scale and pointer are shown in Figures
2 and 10,

By the mechanisms described above the ma-
chine may be readily adjusted to handle articles
of varying width by means of the hand wheel
164, may be adjusted fo produce articles of vary-
ing height by means of button switches Bl and
B2, and may be altered to handle articles of vary-
ing length, if desired, by changing discharge rams
94 or by displacing limit switch Lif. A plurality
of signal lights 168 may be provided at the main
control station, and through individual circuits
controlled by corresponding switches 178 pro-
vided at the loading station at the outer end of
the infeed conveyor (see Figure 4). By means
of the signal lights, the loading operator may in-
dicate to the operator at the main control station
the end of a run, and, if desired, the required ad-
justment for the next run. The signal lights
may obviously be employed for other purposes,
if desired, such as to indicate a change in color
of articles being packaged, whereby this informa-
tion may be conveyed to the operator at the out-
feed throat station.

The electrical control system of the machine
is designed to properly coordinate the various
operations of the machine and maintain con-
tinuous operation, and includes numerous safety
features adapted to preclude malfunctioning.
The system, shown in Figure 24, will now be de~
scribed in detail.

The control system is powered conveniently hy
a source of 110 v. aglternating current, supplied
through a main switeh S, located desirably at
the main control station of the machine. From
the source, power is conducted to the coils of
eight electromagnetic switches E, which, in con-
junction with the limit switches L, previously
mentioned, conirol the operation of the five
pneumatic cylinders by means of the solenoid
operated pilot valves associated therewith. The
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electromagnetic switches may convéniéently be
aranged in a bank, at any suitable location (not
shown) on or near the machine . Of these
switches, El, E5, E6, ET and E8 are double blade
switches, and E2, E3 and E4 are single blade.
Since the photoelectric cell unit 58 requires a
short warm-~up period, it is powered by a distinet
circuit controiled by the switch S2, positioned.ad-
jacent switch SI at the main control station.
By this arrangement, the photoelectric cell unit
58 may be energized before the main switeh Si
is closed, and when the machine is stopped for
short periods of time by opening switch S, the
cell unit 58 may be permitted to remain energized,
the switch S2 being opened desirably only when
the machine is stopped for an extended period.

Before operation, the machine is first adjusted
according to the final width and desired thick-
ness of the articles to be packaged. As previously
described, the adjustment for width is effected
mechanically by means of hand wheel (04, Ad-
justment of the vertical adjustment carriage {85,
to vary the thickness, is powered by gear motor
147, controlled by button switches Bl and BZ.
Closing of switch Bi, it will be seen, completes a
circuit through conductors 201 and 262, switch
BIi, conductor 203, normally closed switch L6,
conductor 204, and thence through the coil 283
to the return line 286. The coil 288, it will be
understood, is effective to energize the motor 147
and cause rotation thereof in the proper direc~
tion to elevate the pressing ram carriage, which
elevation continues until the switch B1 is released
and permitted to open. Should switch Bl be

maintained closed until the vertical adjustment 2

carriage reaches the upper end of its permissible
travel, the switch 1.{6 is engaged and opened by
the switch stop (82, carried into actuating con-
tact with the switch by lower beam {59 of the
carriage, thereby opening the circuit and pre-
venting further operation of the motor and car-
riage in the up direction.

Similarly, when button switch B2 is closed, a
circuit is completed through conductors 281 and
267, normally closed switch L3, conductor 268,
switch B2, conductor 289, normally closed switch
147, conductor 218, and thence through coil 241
to return line 286. In the manner deseribed
above, the coil 211 is effective to energize motor

{47 and cause it to rotate in the direction result- ;

ing in lowering of the vertical adjustment car-
riage, until the switch B2 is released and closed.
As in the case of switch 1.46, if the vertical ad-
justment carriage is lowered to the lower end of
its permissible travel, the switch LiT is actuated
and opened by the switch stop 166 carried by the
upper beam 158 of the carriage, thereby opening
the circuit and preventing further lowering of
the carriage. The switch L{3 being also in the
circuit, lowering of the pressing ram carriage
may also be stopped by the opening of this switch,
occasioned by engagement of the actuating rod
roller 166 with the discharge ram 84, and displace-
ment of the rod 164 into actuating engagement
with switch Li3. Should the motor {47 be op-
erated to lower the carriage to an adjusted ver-
tical position too low to permit safe operation of
the discharge ram in place on the machine, then,
the switch 113 operates to terminate the adjust-
ment, thereby warning the operator to replace
the discharge ram with another of lesser height.
The switch Li{3 is also effective when open, in a
manner shortly to be described, to prevent opera-
tion of the machine until the switch is permitied
to close, either by replacing the discharge ram
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or by elevating the vertical adjustment carriage.

When the machine has been adjusted as de-
sired, the switch S2 may be closed, completing a
circuit through conductors 28f and 2i2, switch
52, conductor 213, photo-electric cell unit 58, and
conductors 2{4 and 28§. The cell unit 58 con-
trols the switch Li5 in conventional manner,
whereby it is operative to close the normally open
switch when the light beam is uninterrupted.
After a short warm-up period, then, the cell 58
is operative to close switch Li{5, which remains
closed thereafter at all times, except when the
lisht beam is interrupted, as by the passage
therethrough of an article on the infeed con-
veyor.

Pressure air, of course, is made available to
all the pneumatic cylinders by opening main valve
42, whereupon the machine is ready to operate,
upon the energization thereof by closing main
switch Si. The solenoid operated pilot valves P
associated with the pneumatic eylinders C are
effective, when the solenoids thereof are not
energized, to cause the cylinders and the mech-~
anism associated with each to assume the follow-
ing at rest positions. The rod R{ of cylinder C!
is extended, poised to retract and advarnce the
conveyor belt 22, The transfer ram, pressing ram
and discharge ram are all retracted, and the
throat 716 is open. Energization of the solenoid
of pilot valve PI, then, effects retraction of rod
R1 and conseqguent advance of the conveyor belt
one step. Energization of solenoid P2 causes the
transfer ram 48 to advance across the conveyor
belt and press plate &0 to its final position below
pressing ram 64, and energization of solenoid P3
effects the downward, compressing stroke of the
pressing ram. Energization of solenoid P4 col-
lapses the machine throat, and the solenoid P5
when energized causes the discharge ram 84 to
advance below the pressing ram and through the
throat. ’

When the coils thereof are not energized, the
electromagnetic switches & are all open as shown.
The switches L.! to Li7, inclusive, are all spring
loaded in the direction indicated in the diagram,
and with the machine at rest occupy their nor-
mal position, with the following exceptions. Nor-
mally open switeh L2 is closed by the cam #£4 of
piston rod R{, normally open switch L3 is closed
by the cam 83 of the transfer ram carriage, switch
1.7 under the influence of switch stop 75 is in
the position shown, in series with switch L9, nor-
mally open switch L8 is closed by the switch stop
93, which it contacts due to the elevated position
of the throat carriage, normally open switch L8
is closed by the cam carrier 85 associated with the
discharge ram, and, of course, switch L:45 is closed
by the photoelectric cell 58 (assuming the light
beam thereof is uninterrupted). All of the
switches L are single throw, with the exception of
switeh LT, the normal position of which is across
the lower pair of contacts shown in Figure 24.
The circuit diagram of Figure 24 illustrates the
above-described condition of the control system
at the instant the main switeh S{ is closed; ener-
gizing the machine and starting a cycle of op-
eration.

Immediately upon the application of voltageto .
the system by closing main switch S, current is
conducted from conductor 28{ through conductor
207 and switches Li3, Sf and L{2 to conductor
2i8. In the absence of an over-size discharge
ram, then, by which switches L{2 and {3 would
be opened, conductor 216 is in effect a line con-
ductor. Solenocid P4 is immediately energized
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from conductor 216 through conductor 245, the
left hand blade of open switch EF, and conductor
211, the circuit being completed through solencid
P4 to the other line conductor 28§. Energiza-
tion of solenoid P4 effects retraction of cylinder
CA, collapsing the throat and permitting switch
L8 to assume ifs normally open position. The
collapse of the throat constitutes the first ocpera~
tion in the machine cycle.

Simultaneously, the coil of switch E8 is ener-
gized by a circuit completed through conductors
216 and 218, switches L2 and L3, conductor 248,
the left hand blade of open switch Ef, E{ shunt
220, conductor 22!, coil B8 and conductor 286.
Switch E8 thereupon closes, and the ccil of switch
E8 is thereafter maintained energized throuvgh
the normally closed switch I, a cireuit heing
completed through conductors 2¢5 and 222, switch
Li, conductor 223, the right hand blade of closed
switch E8, conductor 224, the right hand blade of
open switch Ef, conductor 221, the coil of switch
E8, and conductor 286. The closing of switch E3
energizes the solenoid P! through conductors 21¢
and 224’, the left hand blade of clozed switch ER,
conductor 225, solenoid Pi and conductor 28%.
The energization of solenoid P! effects retraction
of cylinder Cl, whereby the conveyor belt 22 ad-
vances a distance corresponding to the stroks of
the cylinder. If retraction of the cylinder CI
continues sufficiently, the cam 44 on piston rod
RI eventually opens switch Li, breaking the cir-
cuit through the coil of switch B8 and permitting
switch E8 to open, whereupon the solencid P! is
de-energized and the cylinder C! exiends.

If no article is brought into contact with the
stop plate 37 by the first advance of the con-
veyor belt, the rod Rl extends until cam 44 again
closes switch L2, whereupon the ahove-deseribed
sequence re-occurs, the resultant reciprocaticn
of cylinder Cl and the accompanying intermit-
tent advance of the conveyor belt 22 continue
until an article on the conveyor belt reaches the
stop plate. The switches Li and L2 are so spaced,
and the advance of the conveyor belt so coordi-
nated, that an article properly placed cn the
conveyor belt engages bell housing 45 and closes
the switch LiI4 actuated thereby an instant be-
fore the cam 44 opens switch L!. The closing of
switch L14 by an article conveyed inio transfer
position by the infeed conveyor marks the end of
the second operation in the cycle.

The closing of switch L:{4 by an article on the
conveyor belt energizes the coils of switches El
and E4, closing these switches. A circuit is com-
pleted through conductors 2i8 and 258, switch
L4, and conductor 226, through coil E£ to con-
ductor 2086, and from conductor 226 through con-
ductor 227, through coil B! to conductor 288. The
closing of switch EI breaks the previously de-
scribed circuit through the coil of switchh E8,
whereupon switch E8 opens and de-energizes scla-
noid PI, stopping the retraction of cylinder C!
at this point and causing extension thereof to
its normal position, whereby switeh 12 is again
closed.

The closing of switch E4 energizes the coils
of switches E3 and EIT, circuits being compieted
through conductors 216 and 228, the blade of
closed switch E4, conductors 229 and 239, switch
L8, conductor 231, switch L1 and conductor 232,
through coil ET to conductor 2086, and from
conductor 232 through conductor 233 and ceil
E3 tc conductor 206. The switch L1, as previ-
ously stated, is maintained in its upper position
by the switch stop 15, and the switch 1.9 is closed
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by the cam carrier 95 associated with the dis~
charge ram.

Their coils being energized, the switches E3
and ET thereupon close. In closing, switch EI1
energizes solenoid P2, a circuit being completed
through conductors 218 and 234, the left hand
blade of closed switch ET, conductor 235, switch
L15, conductor 236, and through the solenoid P2
to conductor 206. It will be noted at this point
that if the light beam of the photoelectric cell
58 is interrupted, as by a second article posi-
tioned too closely to the article against the stop
plate 31, the switch L15 will not be closed, whereby
the solenoid P2 will not be energized.

The energization of sclencid P2 causes cylin-
der C2 to advance the transfer ram 46 across the
conveyor belt and press plate 68, whereby the
article positioned against the stop late is dis-
placed laterally to a position below the pressing
ram 64. As the fransfer ram carriage advances,
the cam 63 associated therewith first moves away
from switech L3, permitting that switch to assume
its normally open position. The opening of
switch L3 prevents operation of the conveyor
cylinder Ci upon the next following opening of
switch Lf4, which is occasioned as the article
is moved away from bell housing 45. The open-
ing of switch L4 de-energizes the switches El
and E4, whereupon they open, but the solencid
P! is not energized through the open switch El
as formerly, because of the open switch L3. It
will be recognized that the conveyor cannot again
operate until the switch L3 is closed by the trans-
fer ram returning to its fully retracted position.

The coil of switch ET, previously energized
through switch E4, remains energized by a circuit
including switches 1.5, LT and L9, said circuit
being completed through conductors 245 and 234,
the right hand blade of closed switch ET, con-
ductor 237, switch 1.5, conductor 230, switch 1.9,
conductor 231, switch LT and conductor 232,
through coil ET to conductor 206. As the transfer
ram advances, the cam 63 associated therewith
next closes switch L4. Since switch B3 is af
this point open, the momentary closing of switch
L% at this stage of the cycle has no effect. The
transfer ram carriage cam finally engages and
opens switch L5, thereby breaking the holding
circuit through the coil E1, whereupon switch ET
opens and de-energizes solenoid P2, ending the
stroke of the transfer ram at this point and
causing it to retract. The end of the transfer
ram stroke, whereby an article is positioned im-
mediately below the pressing ram 64, marks the
end of the third operation of the machine cycle.

The coil of switch E3, previously energized
through switch E4, also remains energized by a
circuit including switches L5, LT and LS, the
circuit following that set forth in the preceding
paragraph through conductor 232, and completed
through conduector 233 and coil E3 to conductor
286. The opening of switch L5, then, at the end
of the transfer ram stroke, also de-energizes coil
E3, whereupon switch E3 opens.

As the transfer ram retracts, cam 63 again
cleses switch L4, Switch E3 now being open, the
closing of switch L& at this stage of the cycle
energizes the coil of switch EB, a circuit being
completed through conductors 216 and 238, switch
L4, conducter 233, the biade of open switch E3.
conductor 248, shunt 241, and thence through coil
ES§ to conductor 266. As switch E§ closes, it is
locked in by a circuit through switch Lif, that
circuit being completed through conductor 218,
switech Lil, conductor 242, the right hand blade
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. of closed switch ES, shunt 241,
conductor 206. Simultaneously, the solenoid P3
is energized through the other blade of switch
ES6, a cireuit being completed through conductors
216 and 243, the left hand blade of closed switch
ES, conductor 244 and solenoid P3 to conductor
206. Thereby, as the transfer ram retracts to the
point at which switch 14 is again closed, solenoid
P3 is energized and the pressing ram begins its
downward stroke, compressing the article posi-
tioned therebeneath to the predetermined height.

Obviously, the switch L4 is so spaced from the -

switeh 1.5 along the switch carrier 137 as to in-
sure that the transfer ram is completely with-
drawn from under the pressing ram before the
downward stroke of the latter is initiated.

After closing the switch L4, the transfer ram
continues to retract to the end of ifs sfroke, at
which point cam 63 closes switch L3. The clos-
ing of switch 13 energizes the coil of switch E8
as described in connection with the second op-
eration of the machine cycle, and initiates opera-
tion of the infeed conveyor until another article
reaches stop plate 37 and closes switch L.{4, as

there described. Thus, the infeed conveyor com-.

mences the next cycle of its operation only after
the transfer ram has completed its stroke and re-
turned to fully retracted position.

As press cylinder C3 displaces the pressing ram
84 downwardly, switch stop 15 moves downward-
iy with the pressing ram guide carriage, out of
contact with switeh L1, permitting that switch
to return to its normal position, opening the upper
circuit and closing the lower circuit therethrough,
as shown in the diagram. Breaking of the upper
cireuit through switeh LT prevents the energiza-
tion of solenoid P2, in this manner preventing
operation of transfer cylinder C2 and the fransfer
ram, while the pressing ram 64 is not in full up
position. Closing of the lower circuit through
switeh L7 closes the switch ES5, thereby de-ener-
gizing solenoid P4, whereby the machine throat
is opened. The closing of the lower circuit
through switch L7 energizes the coil of switch

B5 by completing a circuit through conductors ¢

216, 245 and 246, switch L1, conductor 241, switch
L{8 and conductor 248, through the coil EB to
conductor 206. The c011 E5 thereupon closes
switch EB, the coil remaining energized by a cir-

cuit through conductors 216, 245 and 249, the 5

right hand blade of closed sw1tch ES, conductors
250 and 247, switch L10 and conductor 248, and
thence through coil E5 to conductor 206. The
closing of switech EB also breaks the circuit en-

ergizing solenoid P4, which passes through the :

and coil E6 to

15

20.
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40

left hand blade of switch ES when open, as set: -

forth in the description of the first operation of
the machine eycle, whereupon the cylinder C4
extends until the throat carriage stop 81 engages
the stop 16! carried by the vertical adjustment

carriage, in this manner opening the machine

throat to the proper delivery.dimension. The
opening of the throat also efiects the closing of
switch L8 by the throat carriage stop 93.

The pressing ram 64 and its guide carriage pro-

0

G5

ceed downwardly to the end of the stroke of press

cylinder C3, at which point the switch L§ is en-
gaged and actuated by the switch stop T4 car-
ried by the pressing ram guide carriage. The end
of the compressing stroke of the pressing ram

70

and the opening of the machine throat mark the -

" end of the fourth operation of the machine cycle,
at this point the article being compressed to its
delivery height or thickness, and the throat bemg
opened to a corresponding helght

75
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The. closing of switch L6 energizes solenoid
PS5, whereupon discharge cylinder C§ initiates

.the traverse of discharge ram g4 under the press-

ing ram and into the machine throat, and also
energizes the coil of switch E2, which closes and
completes a locking circuit through the ‘coil of

-switch E5. The switch L6 directly energizes the

coil of switch E2 and solenoid P5, circuits being
completed through conductors 216, switch Lil,
conductor 242, the right hand blade of closed
switch E8, shunt 241, conductor 258, switch
1.6, conductor 281, switch 1.8 (now closed by the
elevated throat carriage), and conductors 252

“and 215 to coil E2 and conductor 206, and from

conductor 215 to solenoid P5 and conductor 206.
As switeh E2 closes, the locking circuit through
coil ES is completed through conductors 2186,
245 and 249, the right hand blade of closed.
switch ES5, conductors 250’ and 253, the blade
of closed switeh E2, and conductor 254, to coil
15 and conducfor 206. As the discharge ram
94 is advanced by discharge cylinder C35, the
cam 98 associated therewith first passes out of
actuating contact with the switch 1.9, permitting
that switch to open and thereby further prevent-
ing energization of the coil of switch ET1 and
ensuing operation of the transfer ram while
the discharge ram is out of fully retracted posi-
tion. As the discharge ram advances, the cam
88 momentarily engages and opens switch 110,
thereby opening one circuit through the coil of
switeh E5, but the coil ES is not de-energized

‘because of the locking circuit therethrough, in-

cluding the closed switch E2. (If switch ES
were. permitted to open,. solenoid P4 would be
energized and the machine throat would col-
lapse.) The discharge ram continues to ad-
vance until the cam 98 engages and opens switch
L.it. Solenocids P3 and P5 both being energized
through the switch Llil, the opening of this
switch de-energizes both solenoids, whereupon
the discharge ram stops and both the discharge
ram and the pressing ram retract simultaneously.

_The end of the discharge ram stroke marks the
end of the fifth operation of the machine cycle. -

The retraction of the pressing ram 64 effects
the opening of switch L6, de-energizing the coil
of switch E2. . Switch E2 thereupon opens, break-
ing the locking circuit through the coil of switch
E5. As the discharge ram 94 retracts, its cam
98 momentarily opens switch Li{8. The open-
ing of switch L19 de-energizes the coil of switch
ES, the locking circuit therethrough being al-
ready broken. Switch E§ thereupon opens and

energizes solenoid P4, which effects the collapse

of the throat. It will be evident that the switch
Li0 is so positioned as to delay collapse of the
throat until the discharge ram is completely re-
tracted therefrom. The discharge ram even-
tually reaches its fully retracted position, and
thereby closes switch L8, making energization
of solenoid P2 and actuation of the transfer cyl-
inder C2 again possible in the event the switch
L:14 is closed by a towel stack properly positioned
for transfer by the transfer ram. The fore-
going description covers one complete cycle of
operation, which, of course, is repeated in con~
tinuous fashion so long as switches Sl and S2
remain closed, and successive artlcles are fed
to the infeed conveyor.

It will be understood from the above descrip-
tion that the operation of our machine is auto-
matic and continuous, and is so coordinated as
to maintain such operation without interruption.
By the inclusion of the numerous safety features
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described, substantially no possibility of mal-
functioning exists. The machine, for example,
‘can operate only when provided with a dis-
charge ram of suitable size, as related to the
machine adjustment. The conveyor can func-
tion only when the transfer ram is fully re-
tracted, and then operates intermittently until
an article is properly positioned thereon for
transfer to the pressing section. Once an article
is properiy positioned, the conveyor cannot again
operate until the discharge ram has completed
a stroke and fully retracted. The transfer ram
can operate only when no article interrupts the
light beam of the photoelectric cell §8, and when
-the pressing ram and discharge ram are fully
retracted. The pressing ram is operative only
after operation of the transfer ram, and suf-
ficient retraction thereof to be entirely clear of
the pressing ram. The discharge ram is oper-
able only after the pressing ram has reached
the end of its downward stroke, and the throat
has opened accordingly. At the end of the dis-
charge ram stroke, the discharge ram and press-
ing ram retract simultaneously, but the throat
cannot collapse until the discharge ram is en-
tirely clear thereof. -

It will thus be seen that there has been pro-
"vided by this invention a structure in which
the various objects hereinbefore set forth, to-
gether with many practical advantages, are suc-
cessfully achieved. As various possible embodi-
ments may be made of the mechanical features
"of the above invention, all without departing
from the scope thereof, it is to be understood
that all matter hereinbefore set forth or shown
in the accompanying drawings is to be interpreted
as illustrative, and not in a limiting sense.

We claim:

1. Article packaging apparatus comprising a
pair of spaced press members, means operative to
advance one of said press members toward the
other, a pair of opposed normally adjacent throat
membkers, at least one of which is movable, dis-
posed laterally of said press members, means op-
erative in response to the advance of said one
press member to separate said throat members
into alignment with the final approach position
of said press members, and a discharge member
operative to traverse laterally between said press
members in the direction of said throat members.

2. Apparatus according to claim 1, wherein the
outer ends of said throat members are rounded
to facilitate reception of paper bags thereover.

3. Apparatus according to claim 1, including
adjusting means operative to vary the final ap-
proach position of said press members.

4. Apparatus according to claim 1, including
adjusting means operative to vary the final ap-
proach position of said press members, and ad-
justing means operative to vary the effective
width of saig throat members.

5. Apparatus according to claim 1, including
adjusting means operative to simultaneously vary
the final approach position of said press members
and vary the separated position of said throat
members accordingly, and adjusting means oper-
ative to vary the effective width of said threat
members.

6. Apparatus according to claim 1, including
limit switch means responsive to the positioning
of an article between said press members to ac-
tuate said press member operafing means and
said throat member operating means.

7. Apparatus according to claim 1, including
means responsive to the arrival of said press
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members into final approach position and the ar-
rival of said throat members into alignment
therewith to actuate said discharge member.

8. Apparatus accordifig to claim 1, including
means responsive to the positioning of an article
between said press members to actuate said press
member operating means and said throat member
operating means, means responsive to the arrival
of said press members into final approach posi-
tion and the arrival of said throat members into
alignment therewith to actuate said discharge
member, means responsive to the arrival of said
discharge member at the end of its stroke to re-
verse said discharge member, and means respon-
sive to the withdrawal of said discharge member
to initiate reversal of said throat member oper-
ating means.

9. Article packaging apparatus comprising a
pair of spaced press members, means operative to
advance one of said press members toward the
other, a pair of adjacent throat members disposed
laterally of said press members, means operative
to separate said throat members into alignment
with the final approach position of said press
members, a discharge member operative to trav-
erse laterally between said press members in the
direction of said throat members, and a transfer
member operative to traverse to a final position
substantially between said press members in a

‘direction normal to the path of said discharge

member.

10. Apparatus according to claim 9, including
means responsive to the withdrawal of said trans-
fer member from said press members to actuate
said press member operating means and said
throat member operating means.

11. Apparatus according to claim 9, including

‘means responsive to the arrival of said transfer

member in final position to reverse said transfer
member, means responsive to the withdrawal of

“said transfer member from said press members to

actuate said press member operating means and
said throat member operating means, and means
responsive to the arrival of said press members
into final approach position and the arrival of
said throat members into alignment ther ew1th to
actuate said discharge member.

12. Apparatus according to claim 9, 1nclud1ng
adjusting means operative to vary the final posi-
tion of said transfer member relative to said press
members and to simultaneously vary the effective
width of said throat members in accordance
therewith.

13. Apparatus according to claim 8, including
adjusting means operative to simultaneously vary
the final approach position of said press members
and vary the separated position of said throat
members accordingly.

14. Apparatus according to claim 9, including
adjusting means operative to simultaneously vary
the final approach position of said press members
and vary the separated position of said throat
members accordingly, and adjusting means op-
erative to vary the final position of said transfer
member relative to said press members and to
simultaneously vary the effective width of said
throat members in accordance therewith.

15. Apparatus according to claim 8, including
adjusting means operative to vary the final posi-
tion of said transfer member relative to said press
members, and control means associated with said
adjusting means disposed for actuating engage-
ment by said discharge membker and operative to
prevent operation of said discharge member.

16. Apparatus according to claim 9, including
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adjusting means operative to vary the final ap-
proach position of said press members, and con-
trol means associated with said adjusting means
disposed for actuating engagement by said dis-
charge member and operative to prevent oper-
ation of said discharge member.

17. Apparatus according to claim 9, including
adjusting means operative to vary the final posi-
tion of said transfer member relative to said
press members, adjusting means operative to
vary the final approach position of said press
.members, and control means associated with
each of said adjusting means, each of said con-
trol means being disposed for actuating engage-
ment by said discharge member and operative
to prevent operation of said discharge member.

18. Apparatus according to claim 9, including
electrically driven adjusting means operative to
vary the final approach position of said press
members, and switch means operative to limit
the travel of said adiusting means.

19. Apparatus according to claim 9, including
electrically driven adjusting means operative to
vary the final approach position of said press
members, switch means operative to limit the
travel of said adiusting means, and means as-
sociated with said adjusting means operative to
engage said discharge member in the course of
movement of said adjusting means and thereby
deactivate said adjusting means.

20. Article packaging apparatus comprising a
press plate, a pressing member normally spaced
from said press plate, means operative to dis-
place said pressing member toward said press
plate, a first throat member adjacent said press
plate and in lateral alisnment therewith, a sec-
ond throat member opposed to said first throat
member and normally adjacent thereto, means
operative in response to said displacement of
said pressing member to displace said second
throat member into alignment with the advanced
pressing position of said pressing member, a dis-
charge member, and means operative to displace
sald discharge member between said press plate
and said pressing member in the direction of said
throat members.

21. Article packaging apparatus comprising a
press plate, a pressing member normally spaced
from said press plate, means operative to dis-
place said pressing member toward said press
plate, a first throat member adjacent said press
plate and in lateral alignment therewith, a sec-
ond throat member opposed to said first throat
member and normally adjacent thereto, means
operative to displace said second throat member
into sligsnment with the advanced pressing posi-
tion of said pressing member, a discharge mem-
ber, means operative to displace said discharge
member between said press plate and said press-
ing member in the direction of said throat mem-
bers, a transfer member, and power means op-
erative to displace said transfer member in a

direction normal to the path of said discharge

member to a final position between said press
plate and said pressing member.

22. Apparatus according to claim 20, wherein
said discharge member is detachably secured to
said discharge member operating means, and in-
cluding adjusting means operative to vary the
final position of sald transfer member relative
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to sald press members, and adjusting means op~
erative to vary the final approach position of
said press members.

23. Article packaging apparatus comprising a
press plate, a pressing member normally spaced
from said press plate, means operative to dis~
place said pressing member toward said press
plate, a first throat member adjacent said press
plate and in lateral alignment therewith, a sec-
ond throat member opposed to said first throat
member and normally adjacent thereto, means
operative to displace said second throat member
into alighment with the advanced pressing posi-
tion of said pressing member, a discharge mem-
ber, means operative to displace said discharge
member between said press plate and said press-
ing member in the direction of said throat mem-
bers, a transfer member, power means opera-
tive to displace said transfer member in a di-
rection normal to the path of said discharge
member to a final position between said press
plate and said pressing member, and conveyor
means disposed to convey articles into the path
of said transfer member adjacent said press
plate.

24. Avparatus according to claim 23, including
means for intermittently driving said conveyor.

25. Apparatus according to claim 24, including
means responsive to the positioning of an article
by said conveyor in the path of said transfer ram
to deactivate said conveyor drive means and ac-
tuate said transfer member operating means,

26. Apparatus according to claim 25, including
photo-electric cell means positioned adiacent
said eonveyor and operative to prevent actuation
of said transfer member overating means when
the liecht beam of sald photo-electric cell means
is interrupted.

27. Apparatus according to claim 23, including
means for intermittentlv driving said conveyor,
and switch means positioned and disposed for
actuation by said transfer ram in fully retracted
position, said switch means being operative
when not actuated by said transfer ram to de-
activate said conveyor drive means.

28. Apparatus according to claim 23, including
reciprocating drive means for intermittently
driving said conveyor, switch means associated
with said drive means operative to effect and
limit reciprocation thereof, and means respon-
sive to the positioning of an article by said con-
veyor in the path of said transfer ram to de-
activate said switch means.

FRANK R. PIPER.
JAMES M. GARDNER.
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