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< (54) Title: SYSTEM, METHOD AND MATERIAL FOR MAKING PNEUMATICALLY FILLED PACKING CUSHIONS

¢ (57) Abstract: System, method and material for making pneumatically filled packing cushions in which a plastic film material (11)
W) having two (12, 13) superposed layers joined together along first (16) and second (17) longitudinal edges is prefabricated at a first
™ Jocation by forming longitudinally spaced, transversely extending rows of perforations (19) across it and sealing it together along
{2 seal lines (22, 23) which extend from the first edge (16) of the material in a direction generally parallel to the rows of perforations
~~ (19) and terminates at a short distance from the second edge (17) to form chambers (24) with open mouths (235) facing the second
— edge (17) between the rows of perforations (19). The material is then fan-folded or formed into rolls for storage and shipment. At
a second location, gas is introduced into the chambers (24) by passing the material along a tube positioned between the ends of the
o seals and the second edge of the material and injecting the gas into the open mouths (25) of the chambers (24) through openings in
? a side wall of the tube. The two layers (12, 13) are then sealed together across the open mouths to close the chambers and retain the
gas 1n them.
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SYSTEM, METHOD AND MATERIAL FOR MAKING
PNEUMATICALLY FILLED PACKING CUSHIONS

This is a continuation-in-part of Serial No. 09/488,622, filed January 20, 2000.

This invention pertains generally to packing materials and, more particulariy,
to a system, method and material for making pneumatically filled packing

cushions.

Air filled pillows or cushions are currently used as a packing material and
void filler in shipping cartons and the like. Such cushions typically have of
two layers of plastic film material which are sealed together to form chambers
that are filled with air. The cushions are usually made in continuous strings,

with perforations between successive ones of the cushions for tearing them

apart.

In order to reduce the amount of space required for shipment and storage,
these air filled cushions are generally made at or near the point of use.
Forming the perforations and seals and filling the cushions requires relatively
complicated and expensive machines, and also requires a packer or shipper

to undertake a more substantial manufacturing operation than he may want

to.

Heretofore, there have been some attempts to reduce the complexity and
cost of the machine which the packer or shipper must have by forming the
perforations and some of the seals in the film material before it is shipped to

him. Examples of such prefabricated materials are found in Serial No.
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09/488,621, filed January 20, 2000. While those materials do permit simpler
and less expensive machines to be used, there are still problems of getting
the air into the cushions and getting the material sealed without losing the air

so that the cushions will be inflated in a uniform and controllable manner.

It is in general an object of the invention to provide a new and improved
system, method and material for making pneumatically filled packing

cushions.

Another object of the invention is to provide a system, method and material
of the above character which overcomes the limitations and disadvantages

of the prior art.

These and other objects are achieved in accordance with the invention by
providing a system, method and material for making pneumatically filled
packing cushions in which a plastic flm material having two superposed
layers joined together along first and second longitudinal edges is processed
at a first location by forming longitudinally spaced, transversely extending
rows of perforations across it and sealing the two layers together along seal
lines which extend from the first edge of the material in a direction generally
parallel to the rows of perforations and terminate a short distance trom the
second edge of the material to form chambers with open mouths facing the
second edge between the rows of perforations. The material is then fan-

folded or formed into rolls for storage and shipment.

At a second location, gas is introduced into the chambers by passing the
material along a tube positioned between the ends of the seals and the
second edge of the material and injecting the gas into the open mouths of the
chambers through openings in a side wall of the tube. The two layers are
then sealed together across the open mouths to close the chambers and

retain the gas in them.
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Figure 1 is top plan view, partly broken away, of one embodiment of a
material for use in making pneumatically filled packing cushions In

accordance with the invention.

Figure 2 is an isometric view of one embodiment of a machine for making the

3 material of Figure 1.

Figure 3 is an isometric view of the underside of the platen or die used in the

machine of Figure 2.

Figure 4 is side elevational view of one embodiment of a machine for making

packing cushions in accordance with the invention.

10 Figure 5 is a cross-sectional view taken along line 5—-5 In Figure 4.

Figure 6 is an operational views of the embodiment of Figure 4.

Figures 7 and 8 are fragmentary top plan views, partly broken away, of other
embodiments of material for use in making pneumatically filled packing

cushions in accordance with the invention.

15 Figure 9 is an isometric view of another embodiment of a machine for making

packing cushions in accordance with the invention.

Figure 10 is a fragmentary, isometric view of the knife for slitting the film

material for separation from the inflation tube in the embodiment of Figure 9.

Figure 11 is an isometric view similar to Figure 9 with the covers removed

20 from the machine.

Figures 12 - 15 are isometric views of the embodiment of Figure 9 with the

covers and different modules removed from the machine.
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Figure 16 is an isometric view of another embodiment of a machine for

making packing cushions in accordance with the invention.

As illustrated in Figure 1, the matérial for making the pneumatically inflated
cushions consists of an elongated length of flattened plastic tubing 11 having
an upper layer 12 and a lower layer 13. The material can be any suitable
plastic film, such as high density polyethylene. This material is joined

together, or closed, along its two longitudinal edges 16, 17.

Transversely extending rows of perforations 19 are formed across the tubing
at longitudinally spaced intervals along the length of the tubing. These
perforations separate adjacent ones of the cushions and provide means for

tearing the cushions apart.

Between each of the rows of perforations, the two layers of film material are
sealed together along a pair of lines 22, 23 which define chambers 24 which
are ultimately filled with air or other suitable gas to form the cushions. Each
of the seal lines includes a relatively long first segment 22a, 23a which
extends from edge 16 in a direction generally parallel to the rows of
perforations and in proximity to the them. The length of those segments is
on the order of 85 to 90 percent of the width of the material. As the lines
approach edge 17, they turn toward each other with longitudinally extending
segments 22b, 23b which have a length equal to about one-third of the
distance between the rows of perforations. The lines then turn toward edge
17 again with segments 22c, 23c which terminate a short distance from that
edge. The corners between the different segments are rounded, and the
chambers defined by these lines have a shape similar to a conventional hot

water bottle, with a relatively narrow open mouth 25 facing toward edge 17.

In one embodiment made from plastic tubing having a flattened width of 9
inches, the rows of perforations are spaced about 4-3/8 inches apart, the seal

lines are about 1/8 inch wide, segments 22a, 23a are spaced about 1/8 inch
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from the perforations, and the mouths of the chambers are about 3/4 inch

wide and spaced about 7/16 inch from the edge of the material.

After the perforations and the seals are formed, the material is wound onto

a roll 26 for shipment and storage.

In the system shown in Figure 2, perforations 19 and seals 22, 23 are formed
by a knife 27 and a heated die or platen 28. The knife has a plurality of
triangular teeth 29 which cut the perforations, and the platen has die
elements 31, 32 on its under face for heating the material to form the seals.
In this particular embodiment, the platen is wider than the material, and the
long segments 31a, 32a of the die elements extend beyond the edge 16 of
the material, with that edge closing off the ends of the chambers.
Alternatively, if desired, the platen can be made narrower than the material,
with an additional die segment for sealing the material along a line spaced

in a short distance from edge 16 to close that end of the chambers.

The platen has a body of metal or other suitable heat conductive material,

and is heated by a electric heaters 34 mounted in bores 35 in the body.

The knife is mounted in a fixed position on one side of platen, and can be
insulated from the platen by ceramic spacers (not shown) to reduce heat
transfer to the knife. The platen and knife are mounted on the reciprocating
head of a machine 36 for engagement with the film material as the material

is fed beneath the head. A brush 37 is mounted on the bed of the machine

beneath the knife for supporting the film material as the perforations are cut.

Although only one platen and one knife are employed in this particular
machine, it is contemplated that machines for making the material will have
a plurality of platens and knives for forming the seal lines and perforations for

a plurality of cushions on each stroke. Alternatively, if desired, the seals can
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be formed with a rotary die having one or more die elements spaced around

its circumference, with knives between them.

At the location where the cushions are to be completed and used, a machine
38 is provided for injecting air or another suitable gas into chambers 24
through the open mouths 25, then sealing the mouths shut to confine the gas

within the chambers.

As illustrated in Figures 4 and 5, the machine has a horizontally extending
bed 39 on which the material rests as it passes through the machine. It also
has a frame in the form of an upstanding plate 41 at the rear of the bed, with
feet 42 supporting the bed toward the front. Two pairs of feed rollers 43, 44
are mounted on the plate for drawing the material from rolls 26 and feeding
it through the machine. The feed rollers engage the material a short distance
in from edge 17. Since the machine engages only the one edge portion of
the material, it can accommodate materials of different widths. As discussed
more fully hereinafter, rollers 44 turn slightly slower than rollers 43 so that the
mouths of the chambers tend to open up, rather than being drawn taut, as

they pass between the rollers.

An inflation tube 46 extends longitudinally near frame plate 41 in the path of
the material passing through the machine. One end of the tube Is connected
to a source of air or other suitable gas (not shown'), and the other end Is
supported loosely between a pair of grooved rollers 47 which are rotatively
mounted on the base plate. A plurality of openings 48 are provided in the
side wall of the tube between the feed rollers for injecting the air or other gas
into the chambers. As the material is fed into the machine, the free end of
the inflation tube enters the passageway between the ends of seals 22, 23
and the edge 17 of the material. The tube thus serves as a guide for the
material as well as the means for inflating the cushions. The fit between the
quide rollers and the tube is such that the material can pass freely between

them, but the rollers still provide support for the free end of the tube.
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The air or gas is introduced at a pressure on the order of 3 psi, which can be
provided by a small pump (not shown), or if the machine s pneumatically

operated, it can be derived from the compressed air source for the machine.

Means is provided for sealing the open mouths of the chambers after the air
has been introduced. In the embodiment illustrated, this means comprises
a belt sealer 49 which has a pair traveling belts 51 that carry the film material
past heater blocks 52 positioned on opposite sides of the material. In one
present embodiment, belts are made of Teflon®, which can withstand the
heat and transfer it from the blocks to the film material. The sealer also has
a pair of cooling blocks 53 positioned downstream of the heater blocks. The
heater blocks and cooling blocks are urged together by springs 54, which
ensures good contact between the blocks and the belts and between the

belts and the film material.

A knurling wheel 56 is provided for knurling the warm material leaving the

sealer. This wheel is rotatively driven and is urged against an idler wheel 57

by a spring 98.

A knife 59 is mounted on the base plate after the knurling wheel for slitting
the material along edge 17 so it can pass over the inflation tube which turns

rearwardly at that point.

The drive mechanism is located behind plate 41 and is of conventional

design. It is omitted from the drawings for ease and clarity of illustration.

Operation and use of the system, and therein the method of the invention are
as follows. The film material is perforated and sealed at one location to form
the chambers with the relatively narrow open mouths, then wound onto rolls
for shipment and storage. At the location where the cushions are to be
completed and used, the material is drawn from a roll by feed rollers 43, 44

and fed along inflation tube 46. With rollers 44 turning slightly slower than
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rollers 43, the mouths of the chambers tend to open up as they pass between
the rollers, and the air or gas is injected into the chambers 24 through the

open mouths from the openings 48 in the inflation tube.

Immediately after the air or gas is injected, the mouths of the chambers are
sealed shut by the sealing unit 49 and knurling wheel 56. Because of the
relatively narrow mouths, little if any air escapes from the chambers before
they are sealed, and the resulting cushions therefore tend to be filled quite

uniformly. As the material leaves the machine, it is slit along edge 17 by

knife 59 to free it from the inflation tube.

Figure 6 shows the material 11 being fed into the machine, with air being

injected into chambers 24 and the cushions advancing to the sealer after the

chambers have been filled.

Figure 7 ililustrates an embodiment in which a wider film material is prepared
for use in making two strings of cushions. In this embodiment, two layers of
material 61, 62 are joined together along their edges 63, 64, and a slit seal
66 is formed down the center of the material. Transverse rows of
perforations 67 are formed across the entire width of the material, and seals

68 are formed on either side of the slit seal to define the chambers 69 for the

cushions.

As in the embodiment of Figure 1, the chambers have relatively narrow open

mouths 71, but seals 68 differ from the seals 22, 23 in that they extend
across the lower edges 72 of the chambers instead of running off the edge

of the material.

In use, the two halves of the material are separated and fed though a
machine which injects the air and seals the chambers in the manner
described above with regard to the material of Figure 1. If desired, the two

halves can be wound onto a single roll and separated at the point of use, or
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they can be separated at the point of manufacture and wound onto separate

rolls.

In the embodiment of Figure 8, the material 73 once again comprises an
elongated length of flattened plastic tubing 74, with rows of perforations 76

extending transversely across the tubing from one edge to the other.

Between the rows of perforations, the two layers 77, 78 of the flattened
tubing are sealed together along straight lines 79, 81. These seals extend
transversely from one edge 82 of the tubing toward the other and terminate
a short distance from the second edge 83. Each pair of seal lines 79, 81
defines an air chamber 84 which has an open mouth 86 near the second

edge.

The dimensions of the tubing and the spacing of the perforations and seal
lines determine the size of the cushions which will be made from the material.
In one embodiment which is suitable for use many shipping cartons, the
tubing has a flattened width of about 8 inches, the rows of perforations are
spaced about 4 inches apart, and the seal lines are about 1/8 inch wide,
spaced about 3-1/4 inches apart, and terminate about 1/2 inch from the

second edge of the tubing.

For storage and shipment, the material can be wound into rolls as in the
embodiment of Figure 1, or it can be fan-folded and kept in rectangular
boxes. The material can either be folded directly into the boxes, or it can
placed in the boxes after it is folded. The rectangular boxes can be stackea
more efficiently than circular rolls, and fan-folding eliminates the need for
cores for the material to be wound on. The fan-folded material has additional
advantages in that the material can be dispensed directly from the boxes,
and does not need to lifted onto a spindle like rolls do. In many instances,
the boxes can simply be left on the floor beneath the machine which

processes the material into finished cushions. Also, with the fan-tolded
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material, there is no need for brakes or other means for controlling the inertia

of rolls as the material is drawn into the machine.

Figures 9 - 15 illustrate a compact, table-top machine 88 for finishing the
cushions from the prefabricated film material of Figure 8. This machine is
generally similar to the embodiment of Figures 4 - 6, and it has an inflation
tube 89 which passes between the ends of seals 79, 81 and the edge 83 of
the material. The tube has three openings 91 in its side wall for injecting air
or other gas through the open mouths of the chambers. In the embodiment
llustrated, air is supplied to the inflation tube at a pressure on the order of

3 psi by a pump 92.

The inflation tube is arcuately curved in a horizontal plane so that the film
material will follow an arcuate path as it passes through the machine. This
has been found to be advantageous in accommodating the changes in shape

which occur in the film as the cushions are inflated.

A belt sealer 93 seals the mouths of the chambers immediately after the air
IS Introduced into them. As in the embodiment of Figures 4 - 6, the sealer
has a pair of traveling belts 94 positioned on opposite sides of the fiim
material, with heater blocks 96 for applying heat to the material through the
belts. In this embodiment, however, there are no feed rollers, and the sealer
belts feed the material through the machine. The belts are trained about

drive rollers 97, take-up rollers 98 and guide rollers 101 - 104.

The heater blocks are movable between an rest position away from the belts
and a sealing position against the belts. They are urged together toward the
sealing position by springs 106, and they are moved apart by a cam

mechanism (not shown).

The film material leaving the heat sealer is cooled by air from a "muffin" fan

108 through a short duct 109 that directs the air down onto the film material.
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The knife blade 110 for slitting the edge of the film material for separation
from the inflation tube is mounted on a holder 111 and positioned at the
center of the heaters, with the cutting edge of the blade extending into a
shallow slot 112 in the back side of the tube. Having the blade in this
location has been found to make it easier for the film material to leave the
tube, and it also permits the material to follow the arcuate path which

accommodates the changes in the shape of the material as the cushions are
inflated.

Operation of the machine is controlled by a programmable logic unit (PLU)
and a footswitch (not shown). In the rest position, the drive motors for the
sealer belts and the cam mechanism for the heating blocks, the air pump and
the cooling fan are all turned off. Depressing the footswitch turns on the air
pump and the fan, followed by the drive motors. When the drive motors are
actuated, the heating blocks press against the belts, and the belts feed the
film material through the machine. Operation of the motors is delayed just
enough to allow the first cushion to fill to the proper level before it is sealed.
Depressing the footswitch again stops the machine, turning off the drive
motors, the pump and the fan. The temperature of the heaters is also

controlled by the programmable logic unit.

The machine is constructed in modular form on a base plate 113 which is
adapted to rest on a table top or bench. It has an enclosure comprising an
upper cover 114 and a lower cover 116, with a holder 117 for a roll of fiim
material 73 affixed to the enclosure. The upper cover has a transparent
plastic window 118 which terminates a short distance above the upper edge
of the lower cover to provide an opening through which the fiim material
passes. The window and the lower cover serve as a shield to keep the
material away from the sides of the heater blocks. An opening 119 is formed
in the lower corner of the window and the upper corner of the lower cover to

facilitate insertion of the inflation tube into the film material as the material is



CA 02397797 2002-07-19

WO 01/53153 PCT/US01/01330

10

15

20

25

- 12 .

inserted into the machine. A knife 121 is mounted on the upper cover for

trimming the corner off the material to further facilitate insertion of the tube.

The modules which make up the machine include a control module 122, a
pump module 123, a take-up module 124, a heater module 126, and a drive
module 127. In Figure 11, the machine is illustrated with the covers removed
and all of the modules in place. In Figure 12, the control module is removed,
but the other four modules are still in place. In Figure 13, the control module
and the pump module are removed, leaving the take-up module, the heater
module and the drive module. In Figure 14, the take-up module Is also
removed, and only the heater and drive modules are left. In Figure 15, all
but the drive module are removed. With this modular construction, repairs
and replacements are easily made by removing and replacing only the

affected module.

The embodiment of Figure 16 is similar to the embodiment of Figures 9 - 15
except that it has a guide 129 for the prefabricated film material instead of
the roll holder. The guide is set at a non-perpendicular angle to the front of
the machine to facilitate travel of the material along an arcuate path through
the machine. In this embodiment, the film material 73 is fan-folded and is fed
to the machine from a box 131 resting on the floor below the machine.
Although the box is illustrated as being generally parallel to the path of travel
through the machine, that orientation is not critical, and the box can be

placed at any convenient angle, including perpendicular to the machine.

The invention has a number of important features and advantages. By
supplying the material with the perforations and the major portions of the
seals already formed, the cushions can be manufactured at the point of use
with a relatively uncomplicated and inexpensive machine. Since the open
mouths of the chambers are relatively narrow, the cushions can be sealed

relatively easily and without appreciable loss of the gas which has been
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injected into them. This results in cushions which are inflated more uniformly

than cushions of the prior art.

It is apparent from the foregoing that a new and improved system, method
and material for making pneumatically filled packing cushions have been
5 provided. While only certain presently preferred embodiments have been
described in detail, as will be apparent to those familiar with the art, certain
changes and modifications can be made without departing from the scope of

the invention as defined by the following claims.
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1. In a system for manufacturing pneumatically filled packing cushions

10

from elongated superposed layers of plastic film material which are joined
together along first and second longitudinal edges:

means at a first location for forming longitudinally spaced, transversely
extending rows of perforations across the material and for sealing the two
layers together along pairs of seal lines between the perforations, with the
seal lines extending transversely from the first edge of the material and
terminating a short distance from the second edge of the material to form
chambers with open mouths facing the second edge; and

means at a second location for injecting gas into the chambers through
the open mouths and thereafter sealing the two layers together along a
longitudinally extending line which intersects the pairs of seal lines near the

second edge to close the chambers and retain the gas in the chambers.

2. The system of Claim 1 wherein the seal lines extend straight across
the film material in a direction parallel to each other and to the rows of

perforations.

3. The system of Claim 1 wherein the seal lines which define each
chamber converge toward each other near the second edge of the film

material so that the mouth of the chamber is narrower than the rest of the

chamber.

4. The system of Claim 1 wherein the means for injecting the gas
comprises an elongated tube which passes between the ends of the seals
and the second edge of the material, with openings in the tube through which

the gas is injected into the chambers.
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5. The system of Claim 4 wherein the elongated tube is curved so as to
impart an arcuate curvature to the film material as it passes between the

ends of the seals and the second edge of the material.

6. In a method of manufacturing pneumatically filled packing cushions
from elongated superposed layers of plastic film material which are joined
together along first and second longitudinal edges, the steps of:

forming longitudinally spaced, transversely extending rows of
perforations across the material at a first location;

sealing the two iayers together at the first location along pairs of seal
lines between the perforations, with the seal lines extending transversely from
the first edge of the material and terminating a short distance from the
second edge of the material to form chambers with open mouths facing the
second edge;

transporting the material to a second location;

Injecting gas into the chambers through the open mouths at the
second location; and

sealing the two layers together at the second location along a
longitudinally extending line which intersects the pairs of seal lines near the

second edge to close the chambers and retain the gas in the chambers.

/. The method of Claim 6 wherein the seal lines extend straight across
the film material in a direction parallel to each other and to the rows of

perforations.

8. The method of Claim 6 wherein the seal lines which define each
chamber converge toward each other near the second edge of the film
material so that the mouth of the chamber is narrower than the rest of the

chamber.
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9. The method of Claim 6 wherein the gas is injected into the chambers
by passing an elongated tube between the ends of the seals and the second

edge of the material, and injecting the gas through openings in the tube.

10. In a machine for manufacturing pneumatically filled packing cushions
from a prefabricated plastic film materal having two elongated superposed
layers which are joined together along first and second longitudinal edges,
rows of perforations extending transversely across the film material, and seal
lines which extend from the first edge of the film material in a direction
generally parallel to the rows of perforations and terminate a short distance
from the second edge of the film material to form chambers with open
mouths facing the second edge between the rows of perforations: means for
feeding the film material along a path; an inflation tube which passes
between the second edge of the film material and the ends of the seal lines
as the film material travels along the path, with openings in a side wall of the
tube through which gas is injected into the open mouths of the chambers;
and means for sealing the two layers together across the mouths of the

chambers.

11.  The machine of Claim 10 wherein the seal lines extend straight across
the film material in a direction parallel to each other and to the rows of

perforations.

12. The system of Claim 10 wherein the seal lines which define each
chamber converge toward each other near the second edge of the film
material so that the mouth of the chamber is narrower than the rest of the

chamber.

13.  The machine of Claim 10 wherein the means for sealing the two layers
together includes means for sealing along a longitudinally extending line
spaced inwardly from the second edge as the film material travels along the

path.
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14. The machine of Claim 10 wherein the means for sealing the two layers
together inciudes a pair of sealing blocks disposed on opposite sides of the
path, and a pair of belts which engage the film material and carry it past the
sealing blocks, with heat being transferred to the fiim material from the

sealing blocks through the belts.

15.  The machine of Claim 10 including means for slitting the film material
along the second edge after the mouths of the chambers are sealed to permit

the inflation tube to exit from the material.

16. A material for use in the manufacture of pneumatically filled packing
cushions, comprising: two elongated superposed layers of plastic film
material which are joined together along first and second longitudinal edges,
longitudinally spaced rows of perforations extending transversely across the
material between edges, and seals bonding the two layers together along
pairs of seal lines which extend from the first edge of the material in a
direction generally parallel to the rows of perforations and terminate a short
distance from the second edge of the material to form chambers with open

mouths between facing the second edge between the rows of perforations.

17. The material of Claim 16 wherein the seal lines extend straight across
the film material in a direction parallel to each other and to the rows of

perforations.

18. The system of Claim 16 wherein the seal lines which define each
chamber converge toward each other near the second edge of the film
material so that the mouth of the chamber is narrower than the rest of the

chamber.

19. The material of Claim 16 wherein the film material is a flattened tube.
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20. The material of Claim 16 wherein the material with is formed into a roll

for storage and shipment.

21. The material of Claim 16 wherein the material is fan-folded for storage

and shipment.

22. In a machine for manufacturing pneumatically filled packing cushions
from a prefabricated plastic film material having two elongated superposed
layers which are joined together along first and second longitudinal edges,
rows of perforations extending transversely across the film material, and seal
ines which extend from the first edge of the film material in a direction
generally parallel to the rows of perforations and terminate a short distance
from the second edge of the film material to form chambers with open
mouths facing the second edge between the rows of perforations: a pair of
drive belts positioned on opposite sides of a path for engaging the film
material and feeding it along the path; an inflation tube which passes
between the second edge of the film material and the ends of the seal lines
as the film material travels along the path, with openings in a side wall of the
tube through which gas is injected into the open mouths of the chambers;
and heating blocks adjacent to the drive belts for heating the film material
through the belts to seal the two layers together across the mouths of the

chambers.

23.  The machine of Claim 22 wherein the inflation tube is curved, and the

film material is fed along an arcuate path.

24. The machine of Claim 22 including a knife blade disposed along the
path near the heating blocks for slitting the film material along the second

edge to permit the inflation tube to exit from the material.
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25. The machine of Claim 22 wherein the machine is constructed in the

form of a plurality of modules which can be individually removed and

replaced.
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