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Published May 11, 1943

Serial No. 445,792

ALIEN PROPERTY CUSTODIAN

METHOD AND DEVICE FOR MANUFACTUR-
ING SPRING-NETS FOR MATTRESSES,
SEAT-CUSHIONS AND THE LIKE

Hugo Biitiner, Wupperial-Vohwinkel, Germany;
vested in the Allen Property Custodian

Application filed June 4, 1942

Spring-nets for mattresses, seat-cushions and
the like have hitherto been manufactured in that
the individual springs have been wound into one
another by hand. This manual work is of course
comparatively expensive,

The object of the present invention Is to carry
out sald winding operation mechanically, where-
by the manufacture of spring-nets of the kind
stated, especially double springs, can be carried
out speedier and In a simpler manner,

According to invention the method adapted Is
that the spring to he Interwound with an adja-
cent spring is wound up a mandrel having a
smaller diameter than the mentioned spring, over
which the adjacent spring in its untensioned state
is placed.

The device a.ccordmg to invention for carrying
out this method comprises upwardly and down-
wardly controlled winding mandrels protruding
through a cover plate. Their upper ends having
recesses adapted to take the ends of the springs.

In order to provide the springs during winding
with elongated loops extending in the direction
of the spring sald recess i3 formed on the one
hand by a bolt arranged at the rim of the frontal
face of the mandrel, and on the other hand by
an oblique jaw likewise arranged on the rim of
sald frontal face.

The unwound piece of spring wire must be kept
tensioned during the winding operation. This s
effected according to the present inventlon with
the aid of stops provided laterally in front of the
winding mandrels agajnst which the unwound
plece of spring wire bears.

In order to render possible the manufacture of
a double spring there are according to this in-
vention two winding mandrels provided and sit-
uated remote from anhother by a distence corre-
sponding to the diameter of & finished spring, and
in front of said mandrels a bending device is pro-
vided so dimensioned as to suffice for {wo springs
located side by side and so deslgned as to be able
to give a wire piece ¢ut from a roll of hair pin
bend of 180° in Its center.

This bending device consists, according to in-
vention, of & disk detachable from the cover plate
and heving a diameter corresponding to the space
" petween the winding mandrels and having upon
its axle & gripper arm to take hold of the spring
wire,

In order to prevent the stop pertalning to the
second winding mandrel from constituting an
obstacle during the winding procedure it Is de-
slgned, according to this invention, in such a
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manner that it can recede when the wimimg proc-
ess Is completed.

‘When manufacturing a single spring the end
thereof must be provided with a loop, therefore,
according to invention, the one knife jaw of the
cutting device can be concentrically moved about
the forming bolt for the spring loop, thus bend-
ing of the loop and cutting-off takes place simul-
taneously.

The object of invention is shown schematically
in the drawings, and show as follows:

Flgs. 1-6 the method for the manufacture of
a spring-net consisting of double springs,

Figs. 7-14 the method for the manufacture of
single sprinsgs,

Fig. 15 Is & plan view of the device,

Pig. 16 a slde view of Fig. 15,

Fig. 17 a dlagrammatica] representation of the
winding procedure,

Fig. 18 a plan view of the parts serving to bend
the loop at the end of a single spring,

Fig. 19 a finished double spring,

Fig. 20 a finished single spring,

In Flgs. 1-3 and 7-10 is illustrated the manu-
facture of the first row of the spring-net, and
Figs. 4-6 and 11-14 ghow the interwinding of the
second row of the net with the first row.

When manufacturing a spring-net of double
springs two mandrels = and ¥ (Figs. 1-6) are
used, and when making a spring-net of szingle
springs (Flgs. 7-14) only one mandrel Is em-
ployed. These mandrels revolve about thelr lon-
gltudinal axis in & clockwise and in an anticlock-
wise direction, and are supported In a machine
frame in which they can move upward and down-
wardly.

In the following the method of manufacturing
a spring net according to Figs. 1-8 13 described.
The mandrels = and ¥ are firstly In thelr lower-
most position, then each recelves one end of the
wire which has been bent to resemble a hair pin
and finally constitutes the double spring i and 2,
The mandrels then grip the ends and revolve
in an anticlockwise direction, moving upwardly
simultaneously. Colnciding with the mandrels
gripping the wire ends the 10ops @ and b are bent
and formed. By reason of the rotation and up-
ward motion of the mandrels the wire is hell-
cally wound upon them, Thereafter the man-
drels move downwardly and the loops ¢ and b
become disengaged from the grippilng device
whereby the springs | and 2 are untensioned so
that they assume relatively to the mandrels a
and b the positlon of springs | and 2 shown In



= .
Fig. 1. That is encompassing the mandrels in an
uniensioned state.

Now the spring 2 is lald around the mandrel x
and double spring 3 and 4 is wound around the
mandrels £ and ¥ in the same manner as de-
scribed above., Simultaneously with laying the
spring 2 over mandrel z the loops a and D can
be Interhooked with one another.

The spring 3 which is adjacent to spring 2 and
is to be interwound with it, 1s therefore wound
around mandrel x over which the adjacent spring
2 has been placed in an untensioned state, where-
by the spring 3 is compulsory wound into
spring 2.

Thereupon the spring 4 is conveyed onto man-
drel z in an untensloned state, then the springs
3 and 4 are interhooked; spring 5§ is then wound
around mandrel r and spring 6 is wound around
mandrel ¥, whereby springs 4 and § which lie ad-

jacent to one another are compulsory inter- o

wound,

The springs 3 and § have of course the same
diameter as all other springs, although their
diameter as shown in the drawing is smaller, but
this has been done merely for the purpose of
clearness. This applies also to all other springs
having & smaller dlameter and shown located
within larger springs.

In the above described manner it {s rendered
possible to produce serles of springs of any de-
sired length.

In order to connect the springs of the second
row with the springs of the first row the opera-
tion proceeds as follows:

Firstly the springs 2 and 3 of the first row are
placed upcn the mandrels £ and ¥ in an unten-
sioned state, whereafter the double spring 8, 10
is wound upon said mandrels in exactly the same
mannter as has been described with reference to
Fig. 1 whereby the springs 2 and 9, or 3 and (0
respectively, will be interwound, they may then
be drawn apart, compare Fig. 5. Now spring (1
must be interwound with spring 10, as well as
with spring 4. For this purpose the springs 4
and b are placed upon the mandrels  and ¥ in
an untensioned state, furthermore, the spring
10 adiacent to spring 1i lkewlse in untensioned
state is placed upon mandrel x in that this spring
15z drawn over in the direction indicated by arrow
z. This can be done without any difficulty since
the springs concerned can be easily shifted rela-
tively to one another, as none of them are rigldly
connected with any adjacent springs, but only
interwound with same. Now the springs ({1 and
{2 are wound upon the mandrels x and ¥ in
exaetly the same manner as above described, so
that spring (1 is wound within the springs 4 and
10 and spring 12 1s wound within the spring §.
When the springs are then drawn apart, the
spring 11 will be interwound with the springs I8
and 4 and spring § with the spring 2.

The Interwinding of springs 13 and 14 is again
effected in the same manner, that the springs B
and T are placed upon the mandrels r and ¥ in
an untensioned state, furthermore by drawing
spring (2 over onto mandrel = in the direction
indicated by the arrow 2; the springs 13 and 4
belng then wound around the mandrels x and y.
This working procedure can be continued in the
manner stated until & spring-net of the desired
length and width has been manufactured. The
springs projecting at the rim, as for Instance the
springs | and B can be inserted into the adjacent
springs In order to reinforce the rim springing,
or single springs are wound into the intermediate
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spaces and connected with the adjacent springs
or with the frame.

The manufacture of a spring-net of single
springs is effected in a similar, but far simpler
manner, compare Figs. 7-14, In this case only
one mandrel % Is employed which however, oper-
ates in exactly the same manner, as for example
the mandrel x in Figs. 1-6. Firstly the spring |
is produced with the aid of sald mandrel #. This
spring remains on the mandrel ¥ in an unten-
sioned state, and Into it Is wound the spring 2,
whereby spring 2 will be interwound with the
spring I. Then the spring 2 Is placed upon man-
drel # and spring 3 Is wound around thls mandrel
which is then interwound with spring 2. The
same takes place with a spring 4 (see Figs. 9 and
10). In this manner it is rendered possible to
produce a row of springs having any desired
lengths and interwound with each other.

In order to render it pessible to manufacture
the second row of springs the operation Is car-
ried out in a similar manner as described in re-
spect to double springs. First of all spring | is
again placed onto the mandrel ¥ (Fig. 11}, then
spring % is wound around mandrel %, that 15 to
say, into spring 1, whereby the springs { and §
will be interwound. (Fig.12.) Now the spring 6
must be interwound with spring 2, as well as with
spring 5. For this purpose, not only spring 2 is
placed onto mandrel %, but also the spring § is
drawn over this mandrel in the direction indi-
cated by arrow 2. ‘Then this spring is wound
upon mandrel %, and in this manner spring § is
interwound with the springs § and 2 (Fig. 11).
The worklng is proceeded with in the same manh-
ner in order to complete the second row of the
spring net. The spring 7 s wound upon mandrel
4, upon which the springs 3 and 6 have been
previously placed, this latter spring having been
drawn over in the direction indicated by arrow 2.
When spring 7 is untensioned 1t is interwound
with the springs 6 and 3 (Fig, 14), The pro-
cedure is continued in the same manner in that
spring 8 is now wound upon mandrel u, which
has previously had spring 4 and spring 7 placed
upon it in an umtensioned state.

Interconnecting of the loops ¢ and b, Figs. 1-6,
can be effected at any desired point of time. In
Figs. 1-3 it Is effected immediately after the
spring concerned has been withdrawn from the
mandrel; In Figs. 46 1t is effected in a similar
manner hut one process section later, viz, after
the springs of the second row have likewise been
withdrawn from the mandrel.

The device for manufacturing the spring-net
is eonstructed as follows:

Covering plate 2 is provided with appropriate
apertures through which the mandrels » and v
pass. A section of each mandrel is designed as
plnion 24 which engages with a toothed segment
25 driven by means of connecting-rod 26 and
crank 2T from shaft 28, The ends 28 of the
winding mandrels x and ¥ are designed as worms
30 in which s guide pin 3| ehgages and upon
which the mandrels are given an upward and
downward motion.

On the frontal face 32 of the winding mandrels
a bolt pin 33 and an oblique jaw 34 are fitted
which grip the end of the sprihg. The bolt 33,
as well as said jaw 34 are situated immediately
at the rim of frontal fate 32, In front of ‘man-
drels r and ¥ and dn the covering plate 21 two
stops 18 and ‘36 are Atied for tire wire piece that

‘has not yet been wound., Whist stop 35 1s mvov-
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able In the direction indicated by arrow 3T the
stop 88 Is rigldly fitted to this plate.

On the cover plate 21 and in front of the
mandrels r and ¥ a bending device is arranged
consisting of a disk 38 which with its axle 39 fit-
ted in support-bearing 40 carries a bridege-plate
4i. The diameter of disk 40 corresponds to the
distance between winding mandrels x and 7. On
axle 39 a cog wheel 42 is also fiited, which is
driven from shaft 28 by the intermediary seg-
ment 43 and with the ald of a pair of levers 44,
45 and an eccentric 46. The cog wheel 42 is rig-
idly connected with a lug 47T carrying a pin 48.

The disk 38 can be raised from cover plate 21
by means of bolt 49, In that an arm 5§l of a
double armed lever B1, 52 be actuated by an
eccentric 50 on axle 28, and bears against the
axle 49,

The manner of operation of this device is as
follows:

PFirstly the method of producing a double-~
spring is to be described. The wire to be oper-
ated is drawn from a roll and conveyed forward
by means of rollers 53 and 54, rotating in the di-
rection of the arrows immediately in front of
winding mandrel y. The conveying rollers are
driven by means of a pawl 35, actuated from the
shaft 28 by Intermediary levers 58, 57 and crank
68, sald pawl 85 engaging with the ratchet teeth
provided on the circumference of wheel 80 lo-
cated on conveyer axle §9.

After the length of wire requisite for manu-
facture of a double spring has been fed forward
it 1s cut off between a rigid knife 81 and a mov-
able knife 82 actuated by lever 83 sliding In an
eccentric curve 84 afier sald pliece of wire has
been cut off, lug 47 18 moved in the direction In-
dicated by arrow 65 and bolt 48 bends the wire
88 round the disk 38 giving it a halr pln bend.
When this has been effected the bending device
1s lifted off from the cover-plate, whereby the
bent wire ¢an be pushed hetween the mandrels r
and ¥ by means of the eccentric 87 and the levers
86 and 89,

Now both winding mandrels commence to ro-
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tate In the direction indicated by arrow 70,
whereby Arstly the loops Tl are formed by means
of bolts 83 and jaws 34. Hereby mandrels  and
y remain stationary in the axial position, but
with continued operation the mandrels rise up-
wardly through cover-plate 2 by means of worm
threads 30 so that the wire plece is taken along
anhd winds itself tightly around the mandrels z
and ¥.

The loop T2 (Fig. 17) not yet wound in the
winding process becomes continually tighter and
is held tensioned by the stops 35 and 36. Short-
ly before completion of the winding operation
the bolt 35 recedes so that the wire can contract
to Its final sghape. Due to succeeding down-
ward motion of the winding mandrels r and ¥
the bolts 33 and the jaws 34 release the loops TI
of the spring, whereupon this automatically
opens and to form the finished double spring
shown in Fig. 5.

If two double springs are to be interwound
this is effected by means of the device according
to invention very simply in that, prior to down-
ward motion of the mandrels & and », viz, when
the double springs still tensioned and tightly
wound around the mandrels, for example the
part 12 of the double spring as in Fig. 19 is
placed over the winding mandrel £ or over
part 13 of the tensloned spring as in Fig. 17 re-
spectively., If the mandrels £ and ¥ are now
moved downwardly, the parts 12 and T3 spring
into one another and hang together with their
windings after being drawn apart.

In order to manufacture s single spring of the
kind shown in Fig. 20 the mandrel z Is disen-
gaged, whereupon the rigid knife Bf is set at a
distance from the loop-winding mandrel 75 as s
requisite to form the loop T4. Then a driver T6,
the edge 11 of which 15 designed as a cuiting
knife is moved in the direction indicated by ar-
row 18, whereby the wire end is cut and loop
T4 formed. The winding and inter-winding is
effected In the same manner as for a double

spring.
HUGO BUTTNER.



