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@ Spring assembly for cushion or mattress and method and machine for making such assembly.

@ The invention relates to the automatic production of
spring assemblies for cushions or mattresses and for the
mattresses and cushions thereby obtained. It also relatesto a
number of processes and machines for this automatic
production and to a spring collection {17) which comprises a
spring bandolier (12) wound under radial pressure onto a
spindle (31).

According to the invention, spring bandoliers {12), com-
prising helicoidal springs (1) encased in bags (2), are
arranged with a suitable distribution to a strip which is
covered at its underside, resp. upperside with a flexible
anchoring sheet (5) resp. (4) so as to locally fix a part of the
spring bags {2) in the sheets. Preferably the anchoring sheets
(4, 5) comprise a wide-meshed netting (6) that is at least
partially embedded in an elastomeric material (20). The
elastomeric material (20) is thereby deposited on the netting
(6) in obliquely arranged strips (54, 55 ...) which cross each
other.

Croydon Printing Company Ltd.
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SPRING ASSEMBLY FOR CUSHION OR MATTRESS AND METHOD
AND MACHINE FOR MAKING SUCH ASSEMBLY

The invention relates to spring assemblies
for cushions or mattresses as well as cushions or
mattresses comprising such assemblies and methods and

s

machines for manufacturing such assemblies.

Spring assemblies comprising rows of adjacent upright
helical springs are widely known. Currently, for luxury
mattresses often spring assemblies are used whereby
each spring is encased within a fabric bag. These bags
then possess common vertical seams with the adjacent
spring bags. Indeed encasiné each spring in a bag
enableg to compress the mattress in a substantially
noiseless manner since direct friction between adjacent
springs in the mattress is prevented. Today such spring
assemblies are made on the basis of a type of spring
bandolier whereby the springs are enclosed in a fabric
sleeve which between each successive spring is closed
by stitching so that the succesgive springs are encased
within a row of separate bags. This spring bandolier is
then placed in zig-zag fashion on the bottom surface of
the spring assembly to be formed and the sﬁccessive
zig-zag bag rows (or spring bandoliers) are for example
connected by means of a system of binding wires which
extend substantially parallel to, and halfway between,
the upper surface and the bottom surface of the assembly.

This production method usually requires much manual
labour, and, moreover offers the disadvantage that the
bags with springs may become deflected 1ocaily so that
the normal spring action of the assembly is disturbed
at these locations. This badly affects the quality of
the mattress. Furthermore, this production method
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enables to make only assemblies in which the spring bags
bags are held close together by means of binding wires.

It is an object of the present invention to obviate
these drawbacks and to provide a spring assembly com-
prising helical springs encased within fabric bags

and which can be automatically made at constant quality
without local spring disturbances and whereby the posi-
tion of the spring bags in the assembly can be freely
adapted. According to the invention a part of the

spring bags placed in a spring assembly are at their
upper sides, respectively their undersides, locally
anchored in a flexible and air-permeable anchoring sheet.
This sheet will preferably comprise a netting which is
at least partly embedded in an elastomer material. The
sheet at the same time also behaves or functions as a
pressure distributor for the mattress or cushion, This
and other features and advantages of the anchoring sheet,
also with regard to an sutomatic method of manufacturing
the assemblies which thus becomes possible, will now be
further clarified by means of a number of embodiments

and with reference to the adjoined drawings.

Figure 1 is a perspective view of a spring assembly with
flexible anchoring sheet at the upper and under-
sides.

Figure 2 is a plan view of a spring array in the assembly.

Figure 3 is a view of a composition of a mattress core
by means of partial spring assemblies.

Figure 4 is & schematic gide view of a machine or appa-
ratus for the continuous manufacture of spring
assemblies,

Figure 5 is a plan view of the installation according
to Figure 4.

Figure 6 is a view of a biconical spring.

Pigure 7 is a view of an alternative machine for conti-

nuous manufacture.
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Figure 8 is a view of a pattern of crossing elastomer

strips on the spring assembly.

The spring assembly according to Figure 1 comprises the
usual adjacent and upright steel wire springs 1 having
a wire diameter of for example 2 mm, a spring diameter
of approximately 65 mm, and for example five helical
wire coils, and whereby each spring is encased in for
example a textile bag 2 which possesses stitched sepa-
ration seams 3 with the adjacent bags. The height of the
enclosed springs is approximately 11 cm whereas their
height in fully expanded condition is 13 cm. The spring
coils can have either a cylindrical surface of revolu-
tion or e.g. & biconical surface of revolution as shown
in figure 6 and wherein the spring coil .30 with the
smallest coil diameler is situated substantially halfway
between upper and underside of the spring. The biconical
springs improve the noiseless compression of the assem-
bly because the consecutive coils make less contact with
each other upon axial compression than is the case with
cylindrical springs. The anchoring sheet 4, respective~
ly 5 is fixed to the upper side, respectively the under-
gide of the spring bags. The uppersides, respectively
the undersides of the textile bags are at least partial-
ly pressed into these sheets so that a solid connection
is achieved at these places. This embedding is most
pronounced in those places where the spring ends (upper-
most, respectively bottommost spiral winding).rest
against the sheets 4, respectively 5, however without
securing the spring end coils themselves in the an-
choring sheets. This stimulafes keeping the springs in
their initial positions in the spring assembly with the
result that the matiress or mattress assembly may be
repeatedly bent without that the rows of bags and springs
tend to deflect, even when there are empty intermediate
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spaces between adjacent rows of springs. This is an
important advantage of the invention, since it makes
it possible to determine the array and number of spring

bags per m2 in the assembly as desired.

The anchoring sheets will preferably be flexible in
order to make it possible to follow as well as possible
local differences in compression without influencing the
compression of adjacent springs (in other words to sti-
mulate the independence of each spring). Hence, an elas-
tomeric sheet must be preferred. The anchoring sheets
must also be air-permeable in order to allow the spring
assembly to breathe. If the anchoring sheets are air
tight, they may, for this purpose, be perforated at
regular intervals.

However, it is also possible to use an anchoring sheet
with multiple open spaces or composed of independent
strips in which a wide-meshed netting 6 is embedded
which also forms the connection between the separate
strips. It has been found that a polyurethane elastomer
layer with a thickness of at least 1 mm, a weight of at
least 400 g per m2 of spring assembly surface and with
embedded wide-meshed polypropene yarn netting satisfac-
torily meets the requirements thereby allowing to omit
the fairly rigid conventional pressure distribution
layers on spring assemblies (e.g. ca. 1 cm thick needle
felt). This results in a lighter cushion or mattress,
on the one hand, and more independent spring action, on
the other hand. Moreover, the anchoring sheet was very
strong since cracks or creases or other wear phenomena
did not occur after repeated bending. The meshes in the
netting have preferably a mesh surface between 0,10 cm2
and 0,50 cm2 whereas the percentage of free mesh sur-
face (empty spaces) is between resp. 50 % and 75 %.
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The elastomeric material can also be applied in narrow
strips (width less thant1 cm) which are obliquely
oriented with respect to the warp and weft threads in
the netting. These strips will preferably cross over
each other according to a regular pattern to impart a
sufficient dimensional stability to the netting. 4
quantity of between 500 g/m2 and 700 g/m2 of polyure-
thane elastomer ig suitable as it provides sufficient
stability and strength to the netting on the one hand
and sufficient anchoring spots with the spring bag rows
on the other hand, whereas at the same time the springs
and spring bags retain gufficient freedom to exert
their spring action as independently as possible from
neighbouring springs. Moreover, the dimensional stabi-
lity of the sheet doeg not just improve its favourable
behaviour as pressure distributor layer, but it is also
necessary for the easy and reliable fixing treatment of
the spring assembly edges in foam afterwards. According
to another embodiment, the sheets 4, 5 can be united on
their sides opposite to that of the spring bags with a
conventional pressure disiributor layer such as a needle
fiber felt with a thickness of about 1 em and a weight
of about 1,2 kg/mz. This offers the advantage that the
thus covered spring assembly ressembles more the con=-
ventional spring assemblies to be fixed in foam. The
fiber felt is then anchored in the obliquely oriented
polyurethane strips and hence sheet 4, 5 serves as a
flexible and dimensionally stable supporting layer for
the conventional pressure distributor. &n effect there-
of is that the conventional pressure distributor no
longer shifts or excessively and irreparably deforms
(creases, extends) locally e.g. during winding up or
folding of the assembly or in the mattress areas which
are most loaded on the average.
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The use of an elastomeric anchoring material as e.g.
polyurethane offers in itself also a number of advan-
tages compared to the use of adhesives as generally
proposed in the past. Adhesives, applied as layers or
strips, often have insufficient tensile strength and
resistance against repeated mechanical loading (spring
action) so that the dimensional stability thereby
suffers. Further they are sensible to ageing and their
adhesion capacity can deteriorate under the influence
of humidity and/or temperature (heated cushions or
mattresses). Finally polyurethane rubber offers the

advantage that it is completely odourless.

The spring arrangement in the mattress aécording to
Figure 2 clearly shows the empty intermediate strips 7
between successive zig-zag loops of the spring bandolier
near the head end 8 and foot end 9 of the mattress. Due
to savings in spring bags in these zones, the mattress
can be made lighter and less expensive. This does not
have a disadvantageous effect on the quality of the
mattress since the greatest weight of a person resting
on it is always in the middle of the mattress.

As shown in Figure 3, the invention also permits to
compose partial assemblies 10 for mattresses with adap-
ted spring arrangement and density. & number of these
partial assemblies can then be combined into a matiress
of desired - for example non-standard - dimensions. If,
iﬁ this way, one wants to make a folding mattress, it
is possible to insert in the folding zone 11 a flexible
and resilient material strip, for example a foam rubber
strip, which can be compressed more easily. The partial
assemblies will preferably be positioned in such a way
that at least one of their edges is embedded in the

foam of either strip 11 or the upright mattress contour
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edge. It is also possible to provide two ox more
transverse foam strips 11, for example at the level of
a folding zone at a distance of a normal cushion from
the mattress edge 8 or 9. This type of mattresses is
able to fold more easily together with the mattress
support, the latiter being for example a lath grid with
raisable head end (e.g. for hospital beds). Partial
assemblies with suitable dimensions can of course be
uged as spring cores for cushions, e.g. usable for

gseating furniture.

4 machine for the automatic manufacture of the
spring assemblies is schematically shown in Figures 4
and 5. Hereby, spring bandoliers 12 are located in
substantially parallel relationship and continuously
passed thrbugh a coating machine 1% for pressing
the undersides 14 respectively the uppersides 15 of
these strips into the anchoring sheet 5, respectively 4,
and for consolidating the thus coated assembly strip 16.
If desired, the strip 16 can be rolled up which must

preferably be done in compressed condition.

The spring bandoliers 12 can be fed to the coating ma-
chine 13 immediately after manufacture or can be unwound
from roll packets 17. Indeed, it is possible to roll

up the manufactured spring bandoliers in agﬁét least
partially compressed condition on a spindleYinto disc-
shaped or cylindrical packets 17 whereby the vertical
axes 29 of the compressed spring coils (and separation
seams 3) extend in a substantially radial direction in
the winding. These compressed packets, for example in
crimp foil packing -~ take but little space and the thus
prepared spring collection can be easily shipped from
the spring bandolier manufacturer to the mattress manu-

4
facturer. These packetsahas an intermediate product for
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the spring assemblies, form in itself an element of the
invention also : they can be used for composing either
conventional spring assemblies or partial assemblies

according to the invention.

If an automatic manufacturing method according to the
invention is applied, then the roll packet 17 can be
unwound from a pay-off bench and the spring bandoliers 12
can be guided parallel and at suitable common distances
between two circulating conveyor belts 18 and 19 while
adding the anchoring sheets 4 and 5. These sheets may
comprise a wide-meshed netting 6 (for example of poly-
propene yarns). An anchoring substance 20 is applied

on the conveyor belts 18 and 19 for example by spraying
or rackling or rolling, if so desired in strips accor-
ding to a given pattern. This substance 20 is selected
in such a way that after its application on the spring
assembly it easily releases from the circulating con=-
veyor belts. As an example of such a combination, a
polyurethane reaction compound can be applied on the
P.V.C.-conveyor belt. At the entrance of the coating
apparatugsthe upperside 15, respectively the underside
14, contacts the netting 6 and the substance 20 is
pressed by means of the conveyor belts through the
meshes of the nettings 6 into the surfaces 14 and 15

of the spring bags so that the latter are at least par-
tially pressed into the anchoring substance. Preferably,
the distance between the conveyor belts 18 and 19 in
this coating zone will be smaller than the height of
these spring bags so that the springs are brought under
sufficient compressive stress. This stimulates pressing
the spring bags into the anchoring substance, particu-
larly near the annular contact area of the uppermost

and bottommost spiral windings of each spring.
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The thus coated assembly strip then continues through
s consolidation zone, which, for example, may be a
tunnel furnacé%wherein the polymerisation takes place
of the polyurethane reaction compound, g%swﬁg%l%ﬁg an-
choring substance 20 comprises a resin that must be
cured at high temperature. Next, the conveyor belis
leave the assembly strip coated with anchoring sheets
4 and 5, and are eventually cleaned by means of, for
example, roller brushes 21 or other cleaning means,
while the assembly strip 16, if necessary, will be
guided via a cooling tunnel 22 to the winding spool

23 where it is preferably rolled up under radial pres-
sure applied by a counter-pressure roller 24 so that
the spring axes extend in a substantially radial direc-
tion in the winding. This counterpressure roller may
for example be equipped with radial projections 25 to
prick holes through at least one anchoring layer when
the latter would comprise a full layer. The wound-up
aggembly striﬁ“;an be delivered as such to the mattress

manufacturer who can then cut them to size.

As shown in Figure 5 the distance between the spring
handolieréuban be freely adjusted in conformity with
the drawing in Figure 2. The width of the coating appa-
ratuéﬂmay therefore be gelected in accordance with the
length 26 of a mattress, and the assembly strip can be
cut transversally each time at a distance equal to the
required mattress width 27, either for single or double
beds. In order not to loose a spring row when cutting
the striﬁ“&ransversally, the manufacture of the spring
layer can be programmed in such a way that there is an
empty bag after each interval equal to the desired
mattress width 27. The spring bandoliers?are then guided
synchronously through the coating apparaiuéﬂso that all

empty bags are located in the same transverse row.
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The anchoring sheet at the upperside and underside of
the spring assembly also makes that the mattress has

a predetermined and constant thickness across its sur-
face. & spring assembly not anchored according to the
invention indeed generally possesses an uneven surface
so that it is necessary to tuft conventional luxury
mattresses comprising spring assemblies with loose
pressure distributors (and mattresses padding between
pressure distributor and mattress cover). The constant
and controlled distance between facing tuft knots at
the underside and upperside of the mattress guarantee
a constant mattress thickness. By the application of
the invention this tufting operation throughout the
full thickness of the mattress can be omitted, which

is an additional advantage.

The mattress padding between the anchoring sheet and
the mattress ticking cover will preferably be so se-
lected that it does not produce noise in

case of local compressing (or rubbing) on the an-
choring sheet, It has been found that a very porous
web of polyacryl fibers (thickness approximately 5 cm)
used as an insonoxrisation layer on a polyurethane

anchoring sheet meets this requirement.

In another method of making the spring assembly, it is
possible to take only one spring bandolier 12 and to
deposit it continuously in a zig-zag or serpentine
patitern on an undermost conveyor belt while joining a
continuously delivered flexible anchoring sheet 5 as
described above. At the same time or somewhat further
in the processing line, a similar anchoring sheet 4 can
be applied and pressed on the serpentine. 4n apparatus
to carry out this method is shown in figure 7 and its

structure and operation will be clarified below.
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The spring bandolier 12 is delivered from a supply stock,

e.g. a wound spring pack 17 and is continuously and
crosswige introduced by means of a feeding device accor;
ding to a zig-zag pattern in the nip 33 between an upper
conveyor belt 18 and a lower conveyor belt 19 which con-
stitute together the coating apparatus 13. The crests 34
of the zig-zag pattern thereby constitute both longitu-
dinal edges 35 of the spring assembly strip 16. At the

same time the anchoring sheets 4 and 5 are delivered over

the conveyor belts 18, 19 and pressed onto the in zig-zag

pattern deposited spring rows. The apparatus for depo-
siting the spring bandolier 12 in zig-zag pattern com=-
prises a carriage 36 which is moved back and forth over
rails 37 in the vicinity of the coating machine 13. Two
chain conveyors 38, facing each other, are mounted on
carriage 36 and they are driven so as to push the ban-
dolier 12 in a connected guiding channel 39 to the nip
33 of the coating machine. The chain conveyors 38 are
provided at their outsides with ribs 51 which are arran-
ged at a mutual distance so that consecutive spring
pockets 2 are catched each time between four synchro-
nously travelling ribs 51. Conveyor belis 42 are also
mounted at the upper and underside of channel 42 ; they
compress the spring bandolier 12 progressively to e.g.
one third of its initial height during its forward move=~

ment to the nip 33. The driving wotor 47 of conveyors

38 and belts 42 is mutually coupled ;3 it is also adjusted

to the driving of carriage 36 by motor 60. A protection
sleeve 43 is arranged over the exit of channel 39 and
belts 42. The exit of channel 39 thus moves back and
forth in the nip 33 and introduces progressively one
cross row in zigzag after the other between sheets 4 and
5 which are supported by the stepwise progressing belts
18 resp. 19. The belts 18 and 19 move on one step or

increment each time a new zig~zag row is introduced.
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Subsequently the travelling direction of carriage 36
and channel 39 reverses and a new zig-zag row is intro-
duced. As mentioned above the length of each row shall
correspond to the length 26 of the mattress to be made.
When the assembly strip 16, delivered by the coating
machine 13, is not wound up, it can be transversely cut
between two subsequent zig-zag rows. The sheets 4 and 5
are hereby cut and also bandolier 12 at the level of
pockets 40 at the crest of the serpentine. The process
comprising the zig-zag introduction of the bandolier 12
offers the advantage, in comparison to the process des-
cribed above, that only one or two spring pockets 40
per spring assembly have to be cut and that programming
of the synchronous introduction of parallel spring ban-

doliers can be deleted.

Cutting of strip 16 can be carried out in a convepntional
manner by compressing a transverse zone of strip 16 at
both sides of the cutting line 41 (figure 8) to be made
and by cutting both the upper and lower anchoring sheet
between a horizontally arranged and up and down movable
knife and a counterplate. This cutting action can at the
same time out up and remove the springs in pockets 40 so
as to complete the separation between consecutive spring
asgemblies. The provision of two oxr even three spring
pockets 40 in every transition zone between two conse~
cutive spring assemblies to be separated is useful when
it is desired that the anchoring sheets 4 and 5 extend
somewhat beyond the spring rows at the periphery of the
assembly, These extending edges of the anchoring sheets
4 and 5 can then be folded vertically and constitute a
reinforcement of the upright edges of the spring assem-
bly. In this way reinforcing the assembly edges by

means of a more expensive foaming process can be deleted.
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The coating of netting 6 with obliquely oriented elas=~
tomeric strips 54, 55 (figure 8) is e.g. done by

pouring the elastomeric reaction compound from pouring
nozzles 45 resp. 46 which move transversely back and
forth over belts 18 resp. 19. This transverse movement
can be linked to the transverse movement of carriage 36.
The nozzles 45, 46 make further simultaneously an oscil-
lating movemént perpendicular to this transverse move~
ment. By this combination of movements!an elastomeric
strip 54 with undulated form and with a strip width of
e.g+. 1 cm is laid down on the netting 6. This wave line
54 coveﬁg ghsgaggverse band region comprising and fixing
a number of zig-zag spring rows (e.g. four). The feeding
device for the bandolier 12 further deposits a smaller
number of zig-zag rows (e.g. two or three) without
pouring action by the nozzles 45, 46. During the next
deposition of a spring row the nozzles deposit a next
undulated strip 55. This method applies when the reaction
time of the compound to be laid down is sufficiently slow
to allow a periodic stop of pouring without intermediate
flushing. The pouring apparatus is adjusted such that
every wave trough 52 of the preceding line 54 is crossed
by a wave crest 53 of the next line 55 as shown in fi-
gure 8. These overlapping zones favour the crosswise an-
choring of the spring rows in the assembly 16 and the
dimensional stability of sheets 4 and 5. The oscillation
of the pouring nozzles between wave crests and wave
troughs is driven and guided by conventional mechanical

means 50 mounted in the nozzle carrier 49.

When the reaction time of the compound to be used does

not allow a periodic shut off of the pouring action and
thus the pouring nozzles have to work continuously, then
the transverse movement of nozzles 45, 46 over belts 18,

19 will be slower than that of carriage 36. Assuming
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that this movement is twice as slow, then the belts 18,
19 will continue turning over a width of one spring row
each time the nozzle travels along one half of the en-
tire transverse distance over belts 18, 19. To have the
crests (resp. troughs) of the same wave aligned over the
whole width of the machine 13 the nozzles will have to
shift once vertically over a width of one spring row
during their movement across the machine width each time
a second zig-zag row is introduced. The shift of the
nozzles is guided by the means 50 in the nozzle carriers
49, These means 50 will further have to caxrry out a
suitable movement correction of the nozzles when they
reverse over the belts 18, 19 in the op?osite direction
te the effect of depositing a newwave line which crosses
or overlaps the previous line in the right way as illus-
trated in figure 8. This correction will thus comprise
a phase shift over half the wave length (9/2) on the one
hand and a perpendicular shift in the right sense over
a width of two spring rows on the other hand. The
steering or guiding of the nozzles by means 50 is thus
coupled to the driving by motor 58 of the stepwise tur-
ning movement of belts 18 and 19 on the one hand and of
the back and forward movement of the mnozzles across the
machine 13 on the other hand and on which movement the
driving action for oscillating the nozzle is superposed.
The transverse movement back and forth over the machine
13 is steered by a conveyor belt 59 running in a rectan-
gular path, driven by motor 44 and to which belt the
nozzle carriers 49 are linked while travelling over
horizontal rails 56. The belt 59 moves back and forth
(arrow 57) whereby the nozzles travel in mutual oppo-
site direction from one extreme position (right side of
the machine 13) to the other extreme position (left
side). The rectangular path is preferably of a greater
width than the coating machine 13 and so enables the



10

15

20

25

30

35

. 0052389
-15 =

nozzles to move in their extreme positions beyond the
gide edges 35 of the spring assembly strip 16 and beyond
the machine side edges. This enables to flush or rinse
the nozzles 45, 46 if needed in their extreme positions
above rinsing containers which are arranged at a sui-

table position at both sides of the coating apparatus 13.

Example

A spring bandolier 12 as described above, comprising
steel wire springs with a spring diameter of 65 mm was
delivered from a spring packet 17 comprising approxima-
tely 10.500 springs for 25 spring assemblies (single bed
mattresses). The spring collection was in packet 17
wound under pressure onto a cylindricsl spindle 31 with
a diameter of 30 cm. This spindle had 2 length of 1,2 m
and end flanges with a diameter of 1 m. The packet 17
had a weight of 300 kg. The spring bandolier 12 was then
delivered with a speed of 30 m/min. via a stock accumu-
lation (loosely arranged bandolier length of about 2.000
springs) between conveyors 38 and subsequently axially
somevwhat compressed between belts 42 and delivered
through the channel 39 towards nip 33 in zig-zag line.

A spring assembly 16 was in this way delivered at the
exit of the machine 13, comprising single bed mattresses
with a length of 2 my a width of 1 m and with each
fifteen zig-zag spring rows. The anchoring sheets 4, 5
were also introduced in the nip 33, For this purpose a
polypropylene yarn netting 6 (type PHORMION PP213 - mesh
surface about 0,3 cmz) was unwound and combined with a
needle felt 48 from cotton fibers needled onto a flexi-
ble foam layer with a thickness of 7 mm, which felt 48
had a weight of 1,25 kg/m®. The needle felt 48 was
delivered against belts 18 and 19 and the netting 6 on
top thereof. During the stepwise progressing of these

combined pressure distribution layers 6 - 48 underneath
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the nozzles 45 and 46, a wave strip 54 from elastomeric
material was deposited as described above. The wave
strip had a wave amplitude a of 115 mm and a wave
length Q of 300 mm. The elastomeric material consisted
‘of a polyol diisocyanate reaction compound of the type
Elastocoat 6935 THX (BASF - Elastogran). Thesge elasgfo-
meric strips 54, 55 ... partially penetrated the meshes
of the netting 6 onto the felt layer 48 so that a muiual
connection between both layers was achieved. Two zig-zag
rows were introduced during the deposition of a wave
strip 54 and a new wave strip 55 was laid down at every
introduction of a third zig-zag row. The amplitude of
the wave strip was determined so that every wave strip
covered on the average four zig-zag rows and that the
crossing distance between wave crests 53 and wave troughs
52 of each pair of consecutive wave strips approximated
the width of one spring row. The weight of elastomeric
material was 550 g/m2 surface of spring assembly. The
curing temperature in the oven 28 was about 65°C and

the curing time about 8 min.

The spring assembly strip 16 so covered was subsequently
transversely cut to the desired width of single bed
mattresses and each mattress comprised about 440 spring
bags 2 of which on the average about 40 to 45 % were
locally anchored at their undersides 14 resp. their
uppersides 15 in sheet 4 resp. 5. The spring assembly
was subjected to 450.000 compression cycli (150 cyecli
per minute) as follows. Two flat square plates, each
having a side of 35 mm were put on the spring assembly
midway between the longitudinal edges of the assembly
and in a manner that a transverse assembly edge of 20 cm
was left uncovered both at the head end and at the foot
end. Both plates were simultaneously and repetitively

lowered to a level that the springs were practically
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completely compressed (total compressed thickness under
each plate was about 38 mm). By this action a bulge was
created each time in the asgembly between the two plates
which produced a tensile loading in this central assem-
bly region. The assembly showed no visible damage or

wear after this heavy test.

Althongh the invention has been described with reference
to gsome preferred embodiments, it is not considered $o
be limited thereto. For the manufacture of spring as-
semblies for cushions for instance, springs will be

used which are compressed to a higher degree in spring
bags with a height of about 8 ¢cm. This and other variants
of the invention are thus considered to be covered by

the claims below.
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CLAIMS :

1. A spring assembly for a mattress or cushion
comprising adjacent, upright helical springs (1) whereby
each spring (1) is encased within a bag (2) and whereby
each bag (2) possesses a common vertical seam (3) with
each adjacent spring bag, characterized in that the
uppersides and/or the undersides, of a part of the
spring bags (2) are locally anchored in a flexible an-

choring sheet (4), respectively (5).

2. A spring assembly according to claim 1,
characterized in that the anchoring sheets (4, 5) com-
prise a netting (6) which is at least partially embedded

in an elastomeric material (20).

3. A spring assembly according to claim 2,
characterized in that the meshes of the netting (6)

2 and 0,50 cm2 Wwhereas

have a surface between 0,10 cm
the percentage of the free mesh surface in the netting

(6) is between respectively 50 % and 75 %.

4. A spring assembly according to any of the
previous claims characterized in that the quantity of
elastomeric material (20) per n® of the nettinéégs
between 400 g and 700 g.

5. A spring assembly according to claims 2, 3 or
4, characterized in that the elastomeric material (20)
is arranged in strips (54, 55) crossing each other over
sheets (4, 5) and which are obliquely oriented with
respect to the weft and warp threads of the netting (6).

6. & spring assembly according to any of the

previous claims, characterized in that the number of
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undersides (15) resp. uppersides (15) of the spring
bags (2) which are locally anchored in sheet (4) resp.
(5) is smaller than 50 % of the total number of spring
bags (2) in the spring assembly.

7. & spring assembly according to any of the
previous claims, characterized in that the sheets (4, 5)
are additionally united with a fiber felt (48) by means
of the elastomeric material {20) and 5n their sides oppo~

site to that of the spring bags (2).

8. A& spring assenmbly according to any of the
previous claims, characterized in that the helical
springs (1) have a biconical surface of revolution where-
by the spring coil (30) with the smallest coil diameter
is situated substantially halfway between upper and
underside of the spring (1).

9. A mattress or cushion comprising a spring

agsembly according to any of the previous claims,

10. A mattress or cushion according to claim 9,
characterized in that the anchoring sheets (4, 5) are

covered with an insonorisation layer.

11. & mattress according %o claim 9 oxr 10,
characterized in that it comprises partial assemblies

(10) with adapted spring density.

12. A mattress, in particular a foldable
mattress according to claim 11, characterized in that
flexible and resilient material strips are inserted in
the folding area (11).
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13. A spring assembly strip (16) comprising at
least one spring assembly according to any of the pre-
vious claims 1 through 8, characterized in that the
strip (16) is wound on a cylindrical spindle (32), with
the springs (1) at least partially compressed, and
whereby the spring axes (29) extend in a substantially
radial direction in the winding.

14. A spring collection (17), characterized in
that it comprises a spring bandolier (12) wound on a
cylindrical spindle (31), in which bandolier (12) the
consecutive springs (1), encased in bags (2), are in an
at least partially compressed condition whereby the
spring axes (29) extend in a substantially radial direc-

tion in the winding.

15. A process for the continuous manufacture
of a spring assembly sirip (16), characterized in that a
number of adjacent spring bandoliers (12) are guided in
a substantially parallel relktionship through a coating
machine (13) for pressing the undersides (14) resp. upper-
sides (15) of these bandoliers (12) into the anchoring
sheets (4) resp. (5), after which the anchoring sheets
(4, 5) are consolidated with the spring bandoliers.

16. A process for the continucus manufacture of
a spring assembly strip (16), characterized in that ome
spring bandolier (12) is arranged in a zig-zag pattern
and guided through a coating machine (13) whereby the
crests (34) of the zig-zag line constitute the longi-
tudinal edges (35) of the assembly strip (16).

17. & process according to claims 15 or 16,
characterized in that the coated and consolidated spring

assembly strip (16) is tightly wound on a cylindrical
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spindle (32) while radial pressure is exerted on the

strip (16) in the winding zone.

18. A process according to claim 15 or 16,
characterized in that a continuous coating layer is
applied which, at the exit of the coating machine (13)

ig perforated at regular intervals.

19. A process according to claim 18, charac-
terized in that the perforation is carried out by means
of needles (25) radially projecting on the surface of
the counterpressure roller (24) for winding up the

spring assembly strip (16).

20. A process according to claim 16, characte-
rized in that the assembly strip (16) is transversally
cut at desired distances beiween two consecutive zig-zag
lines at the level of the cresti(40).

21. A process according to any of the previous
claims, characterized in that the bandolier or bando=-.
liers (12) to be introduced are delivered from a spring

collection (17) according to claim 14.

22. An apparatus for carrying out the process
according to claim 15 characterized in that it comprises
means for the parallel and synchronous feeding of a
number of spring bandoliers (12) in a coating machine
(13), means for covering sheets (6) with elastomeric
material (20) and conveyor belts (18, 19) for pressing
the covered sheets (6) against and consolidating them
with bandoliers (12).

23. An apparatus for carrying out the process

according to claim 16, characterized in that it comprises
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transporting means (36, 38, 39, 42) for the continuous
delivery of a spring bandolier (12) in a zigzag in a

coating apparatus (13) ; nozzles (45, 46) for applying
elastomeric strip (54, 55 ...) in a desired pattern on
sheets (48, 6) and conveyor belts (18, 19) for uniting
the thus covered sheets with the in zig~zag line shaped

spring bandolier (12).

24. An apparatus according to claims 21 or 22
characterized in that it comprises additional means (23)
for winding the spring assembly strip (16) and means

(24) for radially compressing the same during winding.
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