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DEVICE

The present invention relates to an apparatus for trans-
versely folding laundry pieces behind laundry calenders
and the like.

it is knowa to provide folding apparat 1ses of the above
menticned type with conveyors arranged above a folding
table and with clamping plates for grasping and holding
the front edge of the respective laundry piece and addi-
ticnally to provide control means which are actuated by
the laundry piece and which control the clamping and
release movement of the clamping plates. It is also
known to provide photoelectric cells which in turn in-
fluence the control of the clamping piates while the
clamping plates are actuated by electric or pneumatic or
hydraulic means.

All of these devices have the drawback that a precise
adjustment of the light source with regard to the photo-
electric cell is rather difficuit. The light source is in most
instances an'mgAd below the folding table, whereas the
photoelectric cell is adjustable above the foiding table in
the longitudinal direction thereof. When setting the ap-
paratus, it is necessary very precisely to adjust the photo-
eleciric celis with regard to the light source because other-
wise no proper switching oa and switching off of the
current will be effected. It is thus necessary to adjust
two parts individually in the longitudinal direction of the
folding table, namely the light source as well as the
photoelectric cell. This means that for the release of the
clamping plates from their clamping position intc the
downwardly folded position and for the adiustment of the
clamping plates from the downwardly folded position
into clamping position, a second control means in the
form of a light source and photoelectric cell is required
which light source and photoelectric cell have to be ad-
justed individually in the longitudinal direction of the
folding table. Devices of this type are rather cumber-
some and very difficult to operate.

It is, therefore, an objecL of the present invention to pro-
vide an apparatus of the above mentioned type which
operates with photoelectric cells and light sources, and
in which the precise adjustment of the controls in con-
formity with the conveyor speed of the folding table can
be effected by a simple adjustment of the light source and
photoelectric cell, uniformly for all clamping plates ar-
rurged in series in a row.

It is a further object of this invention to provide an
apparatus as set forth in the preceding paragraph in which
by control means in the form of light source and photo-
electric cells a preselection will be possible in such a
way that for switching on and switching off of two
adjacent clamping plates, or of three adjacent clamping
plates, or of clamping plates arranged in pairs, the simul-
taneous final switching on of the relays for actuation of
the clamping plates is brought about.
and other cobjects and advantages of the invention
will appear more clearly from the following specification
in connection with the accompanying drawings, in which:

FIG. 1 diagrammatically illustrates a view partially in

cction of a folding apparatus according to the present
invention with a plurality of folding bridges which carry
the folding mechanism and are arranged above the con-
veyor equipped folding table.

FIG. 2 diagrammatically illustrates a top view of a
folding bridge with a plurality of clamping plates arranged
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2
adjacent to each other while preselector units are pro-
vided between the clamping plates.

FIG. 3 illustrates on a larger scale, partially in sec’uon,
the folding bridge, the control units and the photosleciric
conirol of the relay while the clamping plate is folded
downwardly.

FIG. 4 shows the position of the apparatus after the
laundry piece has been moved over the light beam of the
first control umit so that the light beam is interrupted.

FIG. 5 shows the apparatus according to the invention
in a position according to which the laundry piece has
been pt Iaced upon the clamping plate and after the light
beam for the second photoelectric cell of the second con-
trol unit has been interrupted.

FIG. 6 is a cross section faken along the line VI—VI
of FICG. 3.

FIG. 7 illustrates a cross section of a control unit
equipped with a light source and photoelectric cell.

FIG. § illustrates by way of example a control circuit
for controlling the conirol units while employing pre-
selector units.

General Arrangement

The apparatus according to the present invention is
characterized primarily in that the photoeleciric cell and
the light source of each control unit are arranged in a
single housing comprising a traneparent mirror and lenses
and that the control unit housings are arranged under-
neath the folding table between the conveyor belts, where-
as above the table, which is provided with passages for
the light beam, there are provided reflector plates, for
instance mirrors, which are arranged alongside the feeding
direction.

According to a further feature of the invention, the
control unit housings arranged below the folding table are
adjustable and arrestable in the feeding direction. Fur-
thermore, the control units arranged in housings below
the clamping plates a:e adjustable individually in the
longitudinal direction of the folding table for releasing all
clamping plates arranged adjacem to each other.

A g:ill further feature of the invention consists in that
between each two control units arranged below the clamp-
ir ing plates, preirublv in front of said control units when
Iook ;ng in feeding direction, there is provided a photo-
eleciric control unit serving as preselector, by means of
which a pbotoeicctric cell centrolling a clamping plate

s connected with a current supply line which behind
the re zey pertaining thereto leads to the respective di-
rectly adjacent photoelectric cell controiling a clamping
r} These so-called preseleciors or key heads make
it posuxble so to adjust the clampnp plates that for in-
stance

e

two bed shests of identical size, a narrow laundry
e, as for insfance a towel, together with a particu-
larly wide laundry pisce, especially bed sheet, or als

three narrow laundry pieces of approximately the same
width, as for instance towels, can be folded ad]acent
to each other. A further feature of the present inven-
tion consists in the supply of air between the laundry
pieces folded upon each other in corder to space the same
frem each other by means of an air cushion.

Structural Arrangement

Referring now to the drawings in detail, the apparatus
own therein comprises a calender 1§ behind which
ihere is arranged a folding table 11 having mounted
hercabove endless conveyor belts 12 for conveying the
“1dry pieces to be folded. The folding table 11 is
vantagsously oq ustable so as to be able to occupy vari-
inclined positions.
The laundry pieces 16 discharged from the calender
19 move onto the conveyor belts 12 and are folded on
same. 'To this end, above the folding table 11 and
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s direction over the folding table there
alityv of advantageously box- slaaped
carry the folding mechanism. Expedi-
13 are adjustable in the longitudinal
olding table.
bildge 13 there is provided in adjacent ar-
ra“\gemum a plurality of clampnc plates 15 which are
e about bolts M a‘1d the 1r0nt e'*ges ?5(1 of Whl\,h

box is Lun}f‘" re plovlded vmh a pluraluy of
at'nenzs 17 for the clamping plates 15 (see FIGS. 1,
4 and 5), the abutments 17 preferably consisting of
elastic material, as for instance rubber.

The clampmg plates 15 are by means of their arm
33 and bolt 21 pivotally connected to the piston rod 19

sure cylinder 28. A longitudinal adjust-
pizton rod 12 may be eﬁeued by a counter
ALe piston 23 of the preseure fiuid cylinder 29
continuously acted upon by a spring 24. The pres-
e fluid cylinder 29 is tiltable about a bolt 25 of a
for the folding bridge 13. The actuation of

iston 23 by means of compressed air is controlled by a
magnetic valve 26 of any standard design. Pressure
"ihi:i cylinder 2@ and magnetic valve 26 are arranged
preferably ceaxially with regard to each other. The ad-
justment of the magnetic valve 26 is effected by a relay
Z7 which in its turn is controlled by a control unit com-
prising a photoelectric cell and a light source. To this
end, the photoelectric cell 29 and a light source 30 (FIG.
7) are arranged in a housing 28 below the folding table
21. The light source 30 emanates its light beams through

a lens 3% to a tranaparent mirror 32. By means of a
further lens 33 in the direction 34 the light beams are
passed to a reflector plate 35 (FIG. 3) arranged above
ke folding table 14, From said reflector plate 35, for
instance a mirror, the light beams, as indicated in FIG.
7 by the arrow 36, are passed through the transparent
mirror 32 and through a lens 37 to the photoeleciric
cell 22, Preferably, lens 37 is provided with a red filter.

The light source 38, for instance an incandescent lamp,
is mounted on a socket plate 38 which is likewise ad-
justable. The table is provided with openings 39 for
the passage of the light beams 34 and for the reflected
beams 36.

While the control unit arranged in housing 28 and
comprising the light source, photoelectric cell and lens
is arranged ahead of the clamping plate 15, a similar
unit arranged in housing 28¢ is arranged below the
clamping plate 15 and the table opening 39 pertaining
thereto.

In addition thereto, the clamping plate 15 has passages
in the form of slots 40 for the light beam emanated from
the light source. Above these slots 48 there is provided
a reflector plate 41 in the folding bridge 13.

The clamping plate 15 may by two superimposed plates
15b be designed as hollow body so that it will be tor-
sion resistant.

The control unit in housing 28 serves for turning off
relay 27. In other words, as long as the light beams
34, 36 are not interrupted, photoclectric cell 29 of the
conire! unit 28 turns off the circuit for relay 27. As a
csult thereof, when the magnetic valve 26 is closed,
soring 24 tilis the clamping plate 15 downwardly.

The photoeleciric cells of each control unit are through
amptlifiers, transformers and possibly transistors connected
to relay 27 which in its turn actuates the magnetic valve
26. As long as no laundry picces are moved, the circuit
for the reiay 27 is interrupted (FIGS. 3 and 4) by a con-
trol unit in housing 28a, which control unit comprises the
light source 29 emanating the light beam 34 and also
comprises the photoslectric cell 29 and lenses and the
light beam emanated by cell 2% onto the reflector mirror
41. When the laundry piece 16 has been moved suf-
ficiently far on the clamping plate 15, due to the interrup-
tion of the light beam 34 for the photoelectric ceil 29 of

as
~
3,

10

20

30

40

50

60

70

75

35 of the photeelectric

4

centrol unit 28, the circuit for y 27 will be partly

closed. Hu‘v vever, &t this time t 1e circuit for relay 27 is
still interrupted by the second control unit 234, Only
when the laundry picce 16 has been moved furth

as illustrated in F U"“ 4, the light beam
cell 29 cf the second control unit
28a is interrupted whereby th control circuit for relay
27 is completsly closad. As a result therecf, magnetic
valve 2% is cpened by relay 27, :ﬂd compressed air acts
1’pun pis*on 23 so that, as illustrated in FIG. 5, the
laundry pisce 16 is now clamped in and during the fur-
ther ad /gn 103 by the conveyor belt 12 will be folded.
Ahead of ing plate 15 between the conveyor belts
u there are pmvlﬂed inclined wires 42 by means of which
the advanced laundry pieces arc lifted. This makes it
possible to co mev the thus lifted laundry pieces 16 to

8,15

clamping pla

amnp

the downwardiy folded vwmm g piates 15, The clamp-
ing plates 15 E"we their frent edges 15q in ir lower
tion arranged at a distance above the conveyor belis

i2 of the folding table 11, which distance \,ouesycuds
to at least the thickness of the laundry piece to be folded.
The front edees 424 of the wires 42 are located approxi-
c’z 7 at the height of the front edges 1%a of the clamp-
plates and are arranged ahead of the froat edges 13a
of *'u ciam},mg plates at a distance corresponding ap-

proximately to the thickness of the respective laundry
piece.
The control units respectively associated with each of

the clamping plates 15 and arranged in housing 28 are
mounted on a transverse beam 43 which is located below
the folding table 11 and is disglaceable, adjustable and
arrestable in the longitudinal direction of the folding table
i1, The arresting or locking may be effected on side
beams 44 of the folding table 11 by means of set screws
45 engaging slots 486.

Also the control units in housings 28¢ which likewice
comprise Iight sources, transparent mirrors, lemses and
photoelectric celis, are adjustable in longjtudhal direction
of the folding table 11. The said control units in housings
234 are mounted on a transverse beam 47 which is dis-
placeable and arrestable in the longitudinal direction of
the table. To this end, the said control wunits engage
guiding pipes 49 by means of supporting bolts 48. By
means of set screws 5% it is also possible after adjustment
of folding table 11 in longitudinal direction thereof to
arrest the control units 28a arranged below the clamping
plates 15, after said control units have been precisely ad-
justed with regard to the reflector plates 41.

In addition thereto, between the control units 28, 28«
below table 11 there are provided a photoelectric cell
and light source unit 51 each of which serves as preselector
(FIGS. 2-6). Said unit 51 is by means of an electric
conductor connected with the other control units 28, 28«
controlling the clamping plate 15, in such a way that when
the laundry piece 16 moves above the preselector unit 51,
the light beamy of which acts through passages 3%¢ on
reflector plates 41q, the turning on and turning off of the

relay 27 for each two or more adjacent clamping plates
19 will be controiled.

FIG. 8 illustrates a circuit diagram showing the con-
necting lines between the control units 28, 28a and the
preselector units 51.  As will be evident from said dis-
gram, the preselector unit 51 is through a conductor 54
connected to the photoelectric celi 284 of two or more
adjacent clamping plates 15, while the connecting line 54
is respectively connected to line 274 connected to relay
27. The diagram of FIG. 8 also shows that the pre-
selector unit 51 will become active when a laundry piece
16—indicated by dot-dash lines—is to be folded which
laundry piece is only so wide that it merely covers one
clamping plate 15. By means of the preselector unit 51
now also laundry pieces of a width less than two or three
or more adjacent clamping plates may be clamped in.

As illustrated in FIG. 6, the control of relay 27 either
for two adjacent or three adjacent or more clamping plates
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15 arranged adjacent to each other in pairs may be actu-
ated by each preselector unit 51, so-called key head.
This is made possible by the fact that a plurality of
clamping plates 15 is made effective or ineffective by the
key heads 51 in the circuit of relay 27. 1In this way it is
possible, as already mentioned above, simultancously to
fold either two laundry pieces of the same size, as for in-
stance bed sheets, a narrow laundry piece, such as a
towel, together with a particularly wide bed sheet, or
also three laundry pieces of approximately the same
width, as for instance three towels.

Also the control units 51 serving as preselectors are
adjustable individually on the transverse beam 47 and in
the longitudinal direction of the table. The preselector
unit 51 may be so arranged that only after = final advance
of the laundry piece 16 onto the clamping plates 135, the
finai switching on and switching off of the relay for the
clamping position will be effected.

FIG. 3 additionally illustrates that ahead of the clamp-
ing plates 15 there is provided an air pressure passage 52
with nozzles 53 through which air is blown between the
folded laundry pieces in order slightly to space the super-
imposed folded portions of the laundry piece by an air
cushion.

The adjustability of the transverse beam 43 carrying the
control units 28, similar to the adjustability of the control
units 28a, makes possible a precise adjustment of the
apparatus. in this way it is possible precisely to adjust the
length of the protruding portions of the Jaundry pieces
at the front and end of the laundry piece, even during
the operation of the apparatus. It is merely necessary to
adjust the control units below table 11 whereby photo-
electric cells and light sources are adjusted together be-
cause the reflector plates 35, 41 are made so long that in
each instance a refiection of the respective light beams
will take place.

It is, of course, to be understood that the present in-
vention is, by no means, limited to the particular con-
struction shown in the drawing but also comprises any
modifications within the scope of the appended claims.

What I claim is:

1. A folding apparatus for transversely folding laundry
articles, which comprises: a folding table provided with
a plurality of groups of passage means therethrough for
the passage of light beams, a plurality of conveyor means
arranged above said table and spaced from each other in
transverse direction thereof for receiving and conveying
laundry articles to be folded, the individual passage means
in each said group of passage means in said table being
spaced from each other in the direction of movement of
said conveyor means and being located laterally between
said conveyor means, a plurality of laterally aligned in-
dependent clamping means respectively arranged above
said conveyor means for temporarily grasping and hold-
ing the front portion of the laundry article to be folded,
each said clamping means also being provided with pas-
sage means therethrough about midway the ends thereof
for the passage of light beams, and aligned with one of
the individual passage means of one of said groups of
passage means, a control unit associated with each of said
individual passage means and controllable by laundry
articles on said conveyor means in the region of the re-
spective clamping means for controlling the respective
one of said clamping means, said control units being re-
spectively arranged below said passage means in said fold-
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ing table and between said conveyor and each including
a photoelectric cell and a light source and also a trans-
parent mirror and lens means, and reflector means re-
spectively arranged above the said individual passage
means.

2. An apparatus according to claim 1, in which an addi-
tional control means is provided in the region between
each two adjacent individual clamping means and oper-
able in response to movement of a laundry piece into the
said region to cause actuation of both of said adjacent
individual clamping means in response to the detection
of a laundry piece by the control unit of either of the
said clamping means.

3. An apparatus according to claim 1, in which at least
some of the control units below the passage means in said
table are adjustable in the direction of movement of said
conveyor means and are arrestable in their respective ad-
justed position.

4. An apparatus according to claim 1, in which the
control units below the passage means in said clamping
means are individually adjustable in longitudinal direc-
tion of said table.

5. A folding apparatus for transversely folding laundry
articles, which comprises: a folding table provided with
passage means therethrough for the passage of light
beams, a plurality of conveyor means arranged above
said table and spaced from each other in transverse direc-
tion thereof for receiving and conveying laundry articles
to be folded, said passage means in said table being
spaced from each other in the direction of movement of
said conveyor means, a plurality of clamping means re-
spectively arranged above said conveyor means for tem-
porarily grasping and holding the front poriion of the
laundry article to be folded, said clamping means also
being provided with passage means therethrough for the
passage of light beams, a plurality of control units asso-
ciated with said clamping means and controllable by
laundry articles on said conveyor means for controlling
said clamping means, said control units being respec-
tively arranged below said passage means in said folding
table and between said conveyor means and including a
photoelectric cell and a light source and also a transparent
mirror and lens means, some of said passage means in
said table being in alignment with the passage means in
said clamping means, reflector means respectively ar-
ranged above the passage means in said table and in said
clamping means, and nozzle means connectable to a sup-
ply of compressed air and respectively arranged near said
clamping means for blowing air between folded portions
of a laundry article held by said clamping means for
blowing air into the folds.

6. An apparatus according to claim 1, in which the
photoelectric cell and the light source as well as the trans-
parent mirror and the lens means of each control unit is
mounted in a single housing below the folding table.
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