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This invention relates to power-driven laundry ap-
paratus. and more particularly to .a machine for treating
or washing . clothes .and the -like in which a rotatable
clothes receiving drum is. employed.

Apparatus heretofore known for household washing. is
usually constructed.in the form of.a complete indivisible
unit and is therefore capable of use only for a fixed,
definitively given working process. Such apparatus usu-
ally suffers from the disadvantage. that owing to its bulk,
space intended for other purposes must be sacrificed for
its use, and difficulties are encountered in moving.it from
one place to another, e. g. from room.to room.

It is.a general object of the present invention to. ever-
come these difficulties and disadvantages, and the.inven-
tion .accordingly consists in .a machine for freating or
washing clothes and the like comprising a drum mounted
on two supporting rollers, and adapted.to receive the
clothes, a stand having rollmg members for the drum,
and a driving set comprising a motor, one or more. reduc-
tion gears, and rolling members for the drum, said drum,
said stand and said driving set being in the form of units,
which are so constructed and arranged that the driving
set may be assembled w1th the stand, and the . drum in turn
.may be mounted on the units thus assembled, in such a
way .as to be rotatably carried by the rolling mémbers.

A still further object of the’ inventio,n_is\to provide a
_power take-off unit for the clothes receiving drum, which
unit comprises two drlvmg rollers so. arranged that said
unit. may be used as a wringer for the washing clothes.

Further objects of the invention will become apparent
“from the following descnptlon when read in conjunction
-wiith the. accompanymg drawmos, in which:

Figure 1 is a perspective view of a. washing machine;

Figure 2 is a perspective view of a driving mechamsm
'and a rotatable roller driving the drum;

“Figure'3 is a cross-section taken substantlally along
‘the’ lmes 33 of F1gure 4,. ‘showing the. dr1v1ng mech-
amsm,

Frgure 4 is a section taken substantrally along the. lines
4—4 of Figure 3;

Figure S'is a plan view of a cam-dlsc .and relatrve de-
tails;

Figure 6 is.a fragmentary transverse. sectlon through the
washmg drum;

Figure 7is a fragmentary section along the lines 7—7
of Figure 4;

Frgure 8§ is-a side view of the- driving set. cornbmed
with a wrmger, and

Frgure Sisa fragmentary front view of the wringer.

Accordmg to the example: shown in’ Figure 1, the ap-
-paratus comprises the followmg units:

“(a) A driving set 1 containing an electric- motor 2, re-
ductlon ‘gears, ‘transmission members ‘and’ dnvmg rollers;

(b) A Totatable drum’ 3 -adapted to receive the clothes
-and“formed with.4a cylindrical- jacket which- may be- ar-
-ranged in frictional engagement with the driving rollers;

-{c) ‘A tubularstand.4 prov;ded with:a supporting roller
for the-drum,
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The driving set 1 is placed on the stand 4 in a fixed posi-
tion in which the transmission members are capable .of
transmitting the pewer to the drum 3 supported on the
-one hand by-driving rollers-5-and 4, respectively, com-
bined with the. driving set- and on the other hand, by a
freely running supportmg roller 7 carried by the stand.
The container 3 is formed as a solid of revolution, the
oylindrical jacket of which ‘being, along a centre-line,
provided with an-annular flange 9 made of two ﬁanges
welded together and each belonging to one of the two
halves ‘which constitute - the “container. This container
forms a rotatable fluid-tight drum with a centrally ar-
ranged opening in one side wall, which opening can be
closed by means of a cover 10.

The drwmg set shown in Figures 3 and-4 forms a sepa-
rate unit, in which the driving motor 2, by means of a
belt 11, belt pulleys-12, 13 and a worm axle 14 drives a
worm wheel 15. The axle 14 is parallel. with the motor
shaft 16 and perpendicular to the axles of the rollers 5
and 6. 'The worm wheel 15 is rigidly connected to one
end of an axle 17 parallel ‘with the rollers, which axle
carries a worm 18 of a reversing mechanism which will
be hereinafter described. A chain wheel 19 driven by
means of the axle 17 is in operative connection with a
chain wheel 21 by aid of a chain 20. The wheel 21 is
icarried by a sleeve shaped axle 22 which is arranged to
drive the roller 6 by the aid of a.dog clutch.

The speed of the motor 2 and the diameter of the belt
pulleys 12 and 13 are chosen in such a manner that the
worm axle 14 runs at a speed of e. g. 5000 revolutions per
minute. The axle 17 and thus the chain wheel 19 are
driven at approximately 300 revolutions per minute. ~The
roller 6 runs at about the same speed, which means ‘that
the drum-3 is rotated at a speed of about 30 revolutions
per minute,

From the worm wheel 15 which, as mentioned above,
drives- the washing drum, power is delivered for driving
the worm 18 which is fixed to the axle-17. The worm
18 runs continually during the entire washing procedure
and is arranged to transmit power to the reversing mem-
bers. Thus, the worm meshes with a- worm wheel 23
which rotates at a speed of about 4 revolutions per min-
ute. Carried by the wheel 23 is a-cam disc 24 formed by
two half-cylindrical surfaces 25 and 26, the first of which
25 has a greater diameter than the other. ‘The two
cylindrical surfaces are.in a common way. mutually con-
nected to transition surfaces.

A trundle 27 engages the edge of the cam ‘disc and is
journalled at one end of an arm 28 swingable about a
pivot 29 which is inserted in a flange 3¢ (Figure 4) pro-
vided on a casing which surrounds’ inter alia the worm
gear 14, 15. The trundle 27 may be lifted or lowered be-
tween two levels by means of the rotating cam disc and
is carried by a pin 31 rigidly connected to the arm 28 and
is, under free motion, inserted through the mld—,portron
of a horizontally arranged lever 32, the two énds 33 of
which are extended to the end portions of the driving
rollers where each of said ends carries an upwardly
directed pin 34. Fach pin is movable in an axial direc-
tion in-a bore located in a boss 35 of the driving set
casing, and abuts against a heel 36 provided on a casing
37 surrounding the driving rollers 5 and 6. The casing
37 is swingable about an axle 38 carrying the lower driv-
ing roller 6 so that the-casing can be angularly adjusted
by means of the cam disc 24 in such a manner that either
the driving roller 6 is in frictional engagement with the
cylindrical casing 8 of the drum 3 or the rolier 5 transmits
the power to said drum. The rollers 5 and 6 are more-
over arranged to engage each other under certain pres-
sure and rotate in oppoite directions. The rollers, which
are made of rubber and are provided with a central
axle, are at the mid-portion formed -with an -annular slot



39 adapted to receive the flange 9 of the drum so that
the drum cannot travel sideways. For the same purposé
the supporting roller 7 is formed with a guiding slot

_for the flange 9.- AR

Because the cam disc 24 is driven at about 4 revolu-
tions per minute and the drum 3 at 30 revolutions per
minute the drum is reversed after about each third revolu-
tion which corresponds with the practice followed with
ordinary washing machines provided with a rotatable
drum. -

In order to obtain a favourable reversing course in
regard to the mass represented by the container 3, the
clothes and the contained fluid, the driving set is provided
with an automatically engageable and disengageable fric-

_tion clutch, by means of which the two chain wheels 19
and 21 and thus the sleeve axle 22, driving the lower
roller 6, may be disengaged from the worm gear 14, 15

_and the driving motor 2.

As shown in Figure 4, the axle 17 and the worm gear
14, 15 are enclosed by a casing 40 which at one end is
connected to .a casing 41 surrounding a ball bearing 42
for one end of an axle 43 aligned with the axle 17. The
other end of the axle 43 is journalled by means of a
stub axle 44 freely mounted in a bore 45 centrally ar-
ranged in the axle 17. The axle 43 projects beyond the
casing 41 and carries at its free end the chain wheel 19.
The axle 17 is carried by two ball bearings 46 and 47,
and, at the side of the worm wheel 15 facing the axle 43,
is connected to an internally conical friction mantle 48
coaxial with the axles 17 and 43 and adapted to receive a
clutch cone 49 which is integral with a grooved disc 50
axially displaceable but not turnable on the axle 43. In
the friction clutch as described, the clutch cone 49 is not-
mally held in engagement with the mantle 48 under the
action of a screw spring 51 which surrounds the axle 43
and is arranged between the disc 50 and a spring bracket
52 rigidly connected to the axle. By this means, the
axles 17 and 43 are normally coupied to each other and
form a continuous shaft transmission.

The clutch cone 49 may be disengaged by the aid of
a fork 54 swingable about a pivot 53, the shanks of said
fork being in engagement with the groove of the disc
§0. The upper end of the fork is adjustably connected to
an operating arm 55 swingably mounted on the same pivot
53 which carries the fork. The free end of the operating
arm reaches into the path of rotation of two pins 56 and
57 (Figures 4 and 5) carried by the worm wheel 23 which
is rigidly connected to the cam disc. Said pins 56 and
57 alternatively engage the operating arm and cause it
to swing clockwise so that the fork displaces the clutch
cone 49 out of engagement with the mantle 48. The
pivot 53, carrying the fork and the operating arm, is
‘inserted in two ear portions 58 of the casing 41. The
moment when the clutch is caused to be disengaged may

be adjusted by means of a setting screw 59 in an angle-- :

flange 60 of the operating arm 55. The setting screw
abuts against a finger 61 on the fork situated above the
pivot 53. The casing 41 is at its outer end portion rigidly
.connected to a stand wall 62, the upper portion of which
carries a ball bearing 63 in which the sleeve-shaped axle
22 and the chain wheel 21 are journalled.

~ Figure 6 is a fragmentary section through the washing
drum 3 taken along the inner side of the end wall of the
drum. As shown, the drum is internally provided with
agitating ribs 64 designed in usual manner, extending over
the entire breadth of the drum and made of perforated
sheet metal. The ribs, preferably three in number, have
a triangular cross-section and are directed towards the
centre of the drum. In the portion of the rib adjacent
the jacket 8 of the drum, there is arranged an electrical
heating element 65 connected to a countersunk plug con-
tact 66 in the end wall of the drum, which plug contact
is adapted to receive 2 common female contact or a cord
connector. During the heating period the drum is kept
still standing with the agitating rib, containing the heating

10

20

25

30

35

60

65

70

75

2,861,446 - 7T T

elemient, at the lowest level. In the portion of the end
wall located at the top portion of the rib 64 an aperture
67 is provided for controlling the water level in the drum.
Said aperture is provided with a glass plate fluidtight
mounted in a framing 68. Different levels may be read
off by turning the drum through certain prescribed angles.

A draining outlet may be provided in the end wall of
the drum adjacent to the jacket 8, which outlet normally
is closed by a cover which may be threaded or formed
with bayonet clutch members. This outlet may be pro-
vided with an automatically closing valve. The outlet
may, if desired, be placed in one of the agitating ribs.
Under all conditions the outlet opening may be used as
a supply opening in which case the drum is turned into
such an angular position that the opening serves level
controlling purposes. )

The casing of the driving set consists .of two portious
70 and 71 (Figure 3), the first tentioned of which sub-
stantially surrounds the driving motor 2 and the last men-
tioned surrounds the reduction gears described above.
The portion 70 has a greater depth in the axial direction
of the motor than the casing portion 71 but the two por=
tions have a common back wall 72 facing the supporting
roller 7 en the stand. The end walls of the casing, which
are designated as 73 and 74, are vertical and at the
upper part are conniected to two plinths 75 and 76 respec-
tively (Figure 4), which plinths carry bearing members
adapted for the lower driving roller and are provided with
walls 77 facing each other. The distanicé between said
walls 77 is somewhat greater than the length of the driv-
ing rollefs so that horseshoe-shaped bearing flanges 78 on
said walls may receive the axle of one of the driving
rollers. Between the plinths 75 and 76, the first men-
tioned of which contains the chain wheel 21 and the
sleeve-shaped axle 22, the casing of the driving set having
an inclined wall 79 parallel with the plane through the
axles of the driving rollers according to Figure 3. The
above-mentioned pins 34, by means of which the casing
37 of the driving rollers can be angularly adjusted, extend
outwardly through the wall 79 which for the rest is with-
out openings. The lower part of the end walls 73 and
74 is connected to a bottom part 80 designed with two
grooves 81 arranged in planes perpendicular to the driv-
ing rollers and each adapted to engage one of the tubular
side pieces 82 of the stand frame 4.

The above-mentioned frame pieces 82 are parallel to
each other and adapted to be placed in a horizontal plane,
€. g. on a table or on the opposite edges of a bath tub 83.
For said purposes the frame pieces are provided with
rubber heels 84 designed in a suitable manner. The driv-
ing set is held in a fixed position on the frame by aid of
vertical pins 85 on the frame pieces 82, which pins engage

_bores in the bottom part 80 of the casing. The driving

set may in this way be easily placed on the stand at the

_prescribed distance from the supporting roller 7 which is

carried by bearings 86 at the upper ends of upright por-
tions of the frame pieces 82. The supporting roller need
not be designed as a roller with an entire cylindrical sur-
face but may e. g. be diivded in a number of mutually
parallel discs or rings rolling on the cylindrical jacket 8

-of the drum. The portions of the roller 7 which engage

the jacket are preferably made of rubber or other sound
deadening or resilient material. - The stand frame 4 may
in a suitable way be strengthened by means of cross stays
arranged between the frame pieces 82 which latter, being
outside the driving set, are connected to each other by
means of a perpendicularly arranged end frame portion
87. The stand frame 4 may according to the foregoing
be made of a tube bent in U-form, the mid-portion of said
tube constituting the end portion 87. -When the machine

-is not in use the stand 4 may be hung up on a wall or
-other convenient support in such a-manner that the sup-

porting roller 7 in a horizontal position serves as a shelf
or g bracket upon which the drum 3 can be placed.
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The driviag rollers 5§ and 6 with the casing 37 consti-
tute-a unit ‘Which is removable from the ‘driving ‘st ‘and
“which may be easily replaced ‘in the operating ‘position:
As mentioned above the driving-set has two plinths’ be-
tween which. the'lower driving roller 6 may be journalled.
For this purpose end walls 90 of ‘the casing’37 are pro-
vided with outwardly directed stub sleeves 91 which in
cross section have a circular ring -portion comprising
about 270° connected to a right-angled. corner portion 92,
the shanks of which are tangentially arranged with re-
spect ‘to the said ring portion, as shown in ‘Figure 7.
‘These sleeves 91 may pass through the open top of the
bearing sockets 78 on the inside of the. plinths 75 and 76
and rest in said sockets, one shank of which is uptight
and extends upwardly beyond the centre of the sleeves 91.
Considering the form of the slecves the roller casing can
only be put into the operating -position .in a prescribed
manner which will be more closely “described .in the
following. When the roller casing takes the proper posi-
tion in relation to the driving set the axle 38 of the
roller 6 is coaxial with the sleeve-shaped axle’22 carrying
the chain wheel 21. ’

The sleeve axle 22'is attached to an inner sleeve 93
(Figure 4) by means of screw-threads and locks the ball
‘bearing 63 in a fixed position. In a bottom portion 94
of the sieeve 93 there is a diametrically arranged slot
with a central bore adapted to receive an axially displace-
able axle stud 95 and a plate or vane 96 diametrically
inserted into said axle stud. The plate.or vane 96 forms
the acting members in a claw or dog clutch between the
axle stud 95 and the roller shaft 38. The outer end of
the axle stud 95 is provided with an operating handle 97
by means of which the vane 96 can be removed from the
engaged position against the .action: of a helical: spring
'98. This latter surrounds the axle stud and is held be-
tween the outer edge of the vane 96 and a ring. 99 fixed
in the sleeve 93. .In the engaged position of the ¢luich
the vane 96 is in engagement with. a* diametrical slot in
the end of the roller axle 38, which end forms a head 100.
This head forms moreover the inner path for balls in a
ball-bearing, the outer path of which is constituted by
the inner side of the sleeve 91 on the roller casing. The
other end portion 102 of the axle 38 is designed and
journalled by means of balls 101 in the same manner as
the above described head 100 only that said end portion
102 lacks clutch members.

When the roller set is to be placed in its operating posi-
tion between the plinths 75 and 76, the handle 97 must
be drawn outwardly. After the sleeves 91 on the roller
casing have engaged the bearing sockets 78 the driving
roller must be turned so that the slot in the head 166 is
in alignment with the clutch vane 96 whereupon the op-
erating handle is liberated. In this way the roller 6 is
brought into driving connection with the axle 43 in the
friction ciutch. The angular position of the roller set in
relation to the inclined wall 79 of the driving set casing
depends on the position of the cam disc 24 and conse-
quently of the lifting pins 34. The roller set can, how-
over, under all conditions be placed in proper position
because the same also in the operating state is swing-
able about the axle of the roller 6 through a certain
angle which as a precautionary measure is limited. This
is connected with that condition that the driving rollers
are freely available from both sides for the purpose of
being used as a wringer (Figures 8 and 9). In accord-
ance herewith the casing 37 is open on that side which in
the operating position is turned against the drum 3 while
on the opposite side of the rollers there is a slot-shaped
opening 183 (Figure 3) in the casing which opening ex-
tends over the entire length of the rollers and serves as
the supply opening of the wringer. Said supply opening
ought not to be frecly available when the rollers are in
driving connection with the motor. For this reason the
corner partion 92 on the sleeves 91 are arranged in such
a manner that the upright shank of the sockets 78 serves
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as a stopping member for the corner pdrﬁon 92 so that

the roller-sét:only-can be swung upwardly from the 6p-
-erating position “through -such a limited angle that the

supply opening 103 is still blocked by the casing of- the
driving-set.” The above described design of the ‘casing-37
is connected with the ditection of rotation of the rollers.
According to Figure 3 the roller 6 is adapted to’ rotate
clockwise. Therefore, at the upper side of the roller set
there is no risk of the operator’s fingers or other cbjects
being pinched between the rollers. )
According to the position shown in Figure 3 the roller
6 is'the operating roller for driving the drum, which is,
moreover, carried by-the supporting roller 7. Thus, the
drum may be put in rotation in a counter-clockwise - di-
rection.  The reversing of the movement is initiated by
means of a pin 56 on the worm wheel 23 which passes
into engagement with the operating arm %5 so that the

“friction clutch 48, 49 is disengaged. At this moment, the

two rollers 5 and 6 run under free motion and are €n-
trained by the drum which, on account of the removal of
the motive power, ‘slackens its speed. Meanwhile, the
cam disc 24 has begun to lift the trundle 27 and conse-
quently the two pins 34 so that the driving roller 5 is

‘pressed into contact with the jacket surface of the wash-

ing drum 3. At this moment, the rollers 5 and 6 have a
‘braking effect on the drum so ‘that this latter is brought
to rest. Upon a further rotation of the cam disc, the
washing drum is raised by the roller 5 out of engagement
with the roller 6 and thus rests only against the upper
roller. In the meantime, the pin 56 has passed the op-
erating-arm 55 which returns to the position shown in
Figure 4, and the clutch cone 49 is forced, by the spring
51, into engagement with the friction sleeve 48 so that
power is again' transmitted from the axles 17 and 43 via
the chain 26 to the roller 6 and from this latter to the
roller. 5 which, as a result, puts the drum into rotation
in a clockwise direction. The next reversing takes place
when the pin. 57 actuates the operating arm 55 and the

-cam disc lowers the trundle 27 and thus the roller 5, at

the moment when the two driving rollers simultaneously
come into contact with the jacket surface of the wash-
ing drum, a braking éffect being again obtained and the

‘drum being brought to rest. The driving roller 5 is re-

turned to the lower position shown in Figure 4, while the
power from the motor is transmittéd to the roller 6 and
the drum begins to rotate in a counter-clockwise direction.
The reversing courses are repeated periodically during
the entire washing procedure.

The two rollers 5 and 6 with their casing 37 are, as -
indicated above, adapted to be used as a wringer. For
this purpose, the casing 37 together with the rollers is
turned end for end so that the roller 5 will be located in
the normal driving position of the roller 6, as shown in
Figures 8 and 9, which is rendered possible by the roller
§ being journalled in the casing 37 in the same manner as
the roller 6. Supporting sleeves 104 for the axle of the
roller § are shaped in full conformity to the supporting
sleeves 91 for the axle of the roller 6. ‘The corner portion
is, however, so directed in relation to the corner portion
92 that the roller set may assume such a position that the
roller axes lie in a vertical plane, the roller 6 then being
located uppermost, the opening 103 in the casing, which
serves as a supply opening for the washing clothes, being
turned away from the driving set. In order to fix the
roller set in said upright position, a sleeve 105 containing
a bearing for a crank 106 is mountable on the plinth 75
by the aid of a screw 107 passing through a mounting
plate 108 attached to the sleeve 105 and shaped in con-
formity with the upper side of the plinth. Said sleeve
105 encloses the supporting sleeve 91 on the roller casing.
In a similar way, fixing members may also be provided
at the opposite end wall of the roller casing. Preferably,
the sleeve 105 together with its bearing is so connected
to the crankshaft as not to be removable therefrom. Fas-
tened to the outer end of the crankshaft is a diametrically



e e

7 -

_disposed clutch vane 109 of the same design as the vane

96 on the stub axle 95 so that the crankshaft may be
connected to the roller 6 through displacement in axial
direction towards the roller, until the mounting plate 108
comes in the proper position for being screwed on to the
plinth. The arm of the crank lies freely along the gable
of the driving set and is provided with a handle 110.
Preferably, the driving set together with the stand 4 is
disposed above a bath tub, a sink or the like so that the

- water pressed out by the wringer may flow directly down

into the tub etc. If desired, the wall turned downwards
of the roller casing 37 may be perforated in order to facil-

_itate the running off of the water.

What is claimed is:

1. A tumbler type washing machine comprising two
supporting rollers, a drum rotatably carried by said roli-
ers, a stand associated with one of said supporting rollers
and a driving set comprising a motor, at least one reduc-
tion gear, the other and driving one of said rollers and a
further roller coupled therewith, said stand and said driv-
ing set being in the form of units constructed and ar-
ranged so that the driving set is detachably mounted on
the stand and the drum is loosely placed on the rollers of
the units thus assembled, the drum having a substantially
cylindrical rolling surface which, in the operative position
of the drum is in frictional engagement with one or the
other of said coupled rollers, according to the direction
in which the drum is to rotate, said driving roller and

further roller of the driving set being rotatable in oppo-

site directions, and mechanism operatively connected to
the driving set to determine the periodicity of reversal
of rotation of the drum by the coupled rollers.

2. A machine as claimed in claim 1 wherein each
coupled roller is provided with an axle, a cradle arrange-
ment in which the axles of the coupled rollers are
mounted and the mechanism determining the periodicity
of reversal of rotation of the drum includes a cam disc
driven continuously at a speed which is low in relation
to that of the driving rollers, the active cam surfaces of
the disc following two arcs extending through approxi-
mately 180 degrees and having different sized radii en-
abling the cradle arrangement to be displaced by means
of said cam surfaces for the purpose of causing periodic
reversal of the direction of rotation of the drum.

- _ 2,861,446 -
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3. A-tumbler type washing machins comprising two

‘supporting rollers, a -drum rotatably carried by said sup-
_porting rollers, a stand associated with one of said sup-
‘porting rollers and a driving set comprising at least one
_reduction gear, a loosely mounted cradle arrangement,

the other and driving one of said rollers and a third
roller coupled therewith, an axle for each of said driving
and third rollers mounted in the cradle arrangement, said
stand and said driving set being in the form of units con-
structed and arranged so that the driving set is detach-
ably mounted on said stand and said drum is loosely

placed on the units thus assembled, the drum having a

substantially cylindrical rolling surface, which in the
operative position of the drum is in frictional engage-
ment with one or the other of said coupled rollers, ac-
cording to the direction in which the drum is to rotate,
said driving roller and third roller of the driving set being
rotatable in opposite directions, and mechanism opera-
tively connected to the cradle arrangement to determine
the periodicity of reversal of rotation of the drum by the
coupled rollers. ’

4. A machine as claimed in claim 3 wherein the mech-
anism determining the periodicity of reversal of rotation
of the drum includes a cam disc driven continuously at
a speed which is low in relation to the speed of the driv-
ing rollers and suitable for a calender, and coupling
members on the cam disc axle for detachable engage-
ment with such a calender which is combined with a
stand for mounting of the driving set.
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