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MACHINE FOR CLEANING SMALL PARTS 

CROSS-REFERENCE TO RELATED APPLICATION 
This application is a divisional application Ser. No. 

819, 161, filed Apr. 25, 1969, now U.S. Pat. No. 
3,594,230. The invention relates to a machine for the 
cleaning of fine mechanical small parts wherein the 
small parts to be cleaned in a cleaning vessel are moved 
successively in a cleaning liquid and in a rinsing liquid 
and the cleaning liquid and the rinsing liquid are sup 
plied from their containers into the cleaning vessel suc 
cessively by means of a pump. 

In known apparatus of this kind there is provided 
between the cleaning vessel and the individual con 
tainers of the cleaning and rinsing liquids one or more 
liquid pumps which can be connected via one or more 
control valves to the suction pipes which terminate in 
the containers. 

This known arrangement has the drawback that all 
cleaning and rinsing liquids are pumped through by 
means of the liquid pump so that due to the liquid 
residue remaining in the pump a mixing of the in 
dividual liquids takes place. As is known the quantities 
of residual liquid remaining in the pump are compara 
tively large so that after a small number of cleaning and 
rinsing operations the individual liquids are mixed with 
one another to such an extent that a satisfactory clean 
ing and rinsing procedure is no longer ensured and the 
individual liquids must be replaced. It has also been 
shown that in these liquid pumps dirt i residues are 
readily deposited which lead additionally to a con 
tamination of the individual liquids. 

It is also known to move the parts by motor in hol 
ders or baskets inserted in the cleaning vessels so that 
they carry out regular straight or rotating movements 
so that not only does a chemical cleaning take place by 
means of the cleaning liquid concerned but in addition 
mechanical cleaning effects due to the relative move 
ment between the parts to be cleaned and the liquid are 
attained. In particular with fine mechanical small parts 
having hollow spaces, or in which the cleaning of only 
partly or non-dismantled mechanisms of small watches 
is carried out these known cleaning machines fail 
because due to the regularity of the movements the 
cleaning liquid does not reach all places of the parts to 
be cleaned and also the cleaning cannot be carried out 
in the desired quantity. 
For improving the cleaning action by means of suita 

ble cleaning liquids it is also already known, after the 
filling of the cleaning liquids into the cleaning vessel to 
produce in the cleaning vessel a partial vacuum by 
pumping off and to subject the parts to be cleaned in 
the cleaning liquid to supersonic oscillations. 
The problem on which the invention is based consists 

in providing a machine for carrying out the method for 
the cleaning of fine mechanical small parts by means of 
which, on the one hand, it is ensured that the individual 
cleaning and rinsing liquids are mixed as little as possi 
ble so that these liquids can carry out as long and as 
satisfactorily as possible the tasks for which they are in 
tended and, on the other hand, achieve , improved 
cleaning actions in unfavorable places of the parts to be 
cleaned. 
The method according to the invention is charac 

terized in that the cleaning liquid and the rinsing liquid 
are drawn from their containers into the cleaning vessel 
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2 
one after the other by means of a vacuum produced in 
the cleaning vessel. 
The machine for carrying out the method is charac 

terized in that the cleaning vessel is connected at its 
upper area to a vacuum pump and is capable of being 
connected via one or more control valves individually 
to the containers of the cleaning and rinsing liquids 
respectively. 
This arrangement ensures that the individual clean 

ing and rinsing liquids do not have to be conveyed by 
means of a pump, in which comparatively large quanti 
ties of residual liquids remain which can mix with the 
following liquid because the supply pump itself does 
not come into contact with the liquids. 
For increasing the cleaning and rinsing action it is 

furthermore arranged that the vacuum pump works at 
least during the cleaning cycle and preferably also dur 
ing the following centrifugal and rinsing cycles and 
produces and maintains a partial vacuum in the clean 
ing vessel. A further advantageous feature of the inven 
tion consists in that the conveying back of the cleaning 
and rinsing liquids respectively from the cleaning vessel 
into the containers associated therewith is controlled 
by means of an air inlet valve connected preferably in 
the upper area of the cleaning vessel which upon open 
ing removes the partial vacuum present so that the 
liquid naturally located in the cleaning vessel which 
upon opening removes the partial vacuum present so 
that the liquid naturally located in the cleaning vessel 
can flow back by its own weight into the containers 
disposed thereunder. It is thus not necessary to effect a 
reversing or putting out of operation of the pump which 
has previously fed the liquid in question from its con 
tainers into the cleaning vessel or to allow the liquid 
located in the cleaning vessel to flow back via an addi 
tional pipe and an additional control valve into its con 
tainers. The liquid located in the cleaning vessel can 
flow back through the same pipe through which it has 
arrived into the cleaning vessel. Thus the possibility of 
a mixing of the liquid concerned with the other liquids 
is further reduced. 

For producing and maintaining the partial vacuum in 
the cleaning vessel produced by the vacuum pump dur 
ing the cleaning and during the rinsing operations it is 
expedient for the control valve or valves at least during 
the cleaning operation to be closed but also preferably 
during the rinsing cycle. 
Although it would be possible without trouble even 

with an opened control valve, that is with an open con 
nection between the containers concerned and the 
cleaning vessel to keep the liquid concerned in the 
cleaning vessel by means of continuous operation of 
the vacuum pump it is of advantage to bring the control 
valve during the individual working cycles into a closed 
position so that the connection between the cleaning 
vessel and the containers concerned is interrupted in 
order that dirt residue deposited on the floor of the 
cleaning vessel is not again drawn into the cleaning ves 
sel. 

For obtaining an increased and improved mechanical 
cleaning effect and rinsing effect by means of the clean 
ing and rinsing liquids it is furthermore arranged that 
the parts holder or basket carries out irregular move 
ments during the cleaning and rinsing cycles in the ac 
tual liquid. For that purpose the further instruction of 
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the invention is arranged so that the parts holder or 
basket is mounted in the cleaning vessel eccentrically 
on a shaft driven rotary by a motor rotatable freely on 
its axis. By this measure it is achieved that two move 
ments of rotation are superimposed one of which has a 
regular drive and the other an irregular drive. The regu 
lar drive of one movement of rotation consists in that 
the axle of the parts holders or parts basket rotates on a 
circular path about the axis of the driving shaft, that 
parts to be cleaned being fixed however at different 
distances from the axis of the parts container or basket 
which parts according to the frictional resistance acting 
against them in the liquid concerned have additionally 
an irregular rotation of the parts container itself or of 
the parts basket around its axis. The parts to be cleaned 
located in the parts containers or parts basket therefore 
carry out an irregular rotation of the parts holder itself 
or of the part basket around its axis. The parts to be 
cleaned located in the parts holder or parts basket 
therefore carry out also in respect of the liquid sur 
rounding it irregular elliptical movements. By means of 
this irregularity of the movement it is achieved that 
cleaning liquid also finds access to the most unfavora 
ble places of the parts to be cleaned. 

Further advantageous features of the invention are to 
be inferred from the following description, of an exam 
ple as well as the sub-claims. In the drawing a diagram 
matic construction of a machine for the carrying out of 
the method according to the invention is illustrated. 

. A cleaning container 1 is provided with a cover 2 
which is provided with a sealing ring 3 can close in an 
air-tight manner the inner space of the cleaning con 
tainer 1. In the appearance of the cleaning container 1 
a suction pipe 4 is connected to a vacuum pump 5. The 
vacuum pump 5 is formed as a diaphragm pump 5 the 
diaphragm 6 of which is driven by a rod 7 from an ec 
centric 8. The eccentric 8 is fixed on a driving shaft 9 
which is driven via a belt pulley 1 and a belt 11 by 
means of a belt pulley 12 from an electric motor 13. 
The driving shaft 9 is rotatably mounted in a bush 14 in 
the floor 15 of the cleaning vessel 1 and carries at its 
upper end in the inner space of the cleaning vessel 1 an 
eccentric plate 16. On this eccentric plate 16 there is 
located freely rotatable the axis 17 of a parts holder 18. 
The bearing of the axle 17 of the parts holder 18 in the 
eccentric plate 16 is so arranged that the axle 17 is radi 
ally displaced in respect of the axis of rotation of the 
driving shaft 9 so that with the rotation of the driving 
shaft 9 and of the eccentric plate 16 firmly connected 
to this the axle 17 describes the circular path. The parts 
holder 18 has two discs 19 and 20 arranged one above 
the other on the axle 17 on which holding devices 21 
for the fixing of the parts to be cleaned are disposed. 

Likewise in the upper area of the cleaning vessel 1 an 
air inlet valve 22 is connected which is actuated 
preferably electromagnetically and is open in its posi 
tion of rest. 
On the floor of the cleaning vessel 1 there is located a 

tube connection 23 which is connected via a connect 
ing pipe 24 to the adjustable head plate 25 of a control 
valve 26. The head plate 25 is provided via a coupling 
27 with a control shaft 28 and a rotating button 29. The 
foot plate 30 of the control valve 26 has several con 
nection tube members which are connectable in 
dividually each according to the angular position of the 
head plate 25 and of the connection pipe 24. 

4 
The individual connection tube members 31,32 and 

33 are connected via connecting pipes 34,35 and 36 
and immersion tubes 37,38 and 39 fixed in the lids 
40,41 and 42 of containers 43,44 and 45. 
The lids 40,41 and 42 are provided with air inlet 

openings 46. 
For reducing the otherwise troublesome working 

noises of the vacuum pump 5 its outlet connection 
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member 47 is connected via a connection pipe 48 to an 
immersion tube 49 which allows the compressed air 
produced by the vacuum pump 5 to emerge above the 
liquid level in the container 44. This emerging com 
pressed air can then escape through the air inlet 46 of 
the cover 41. 
For the drying of the cleaned and rinsed parts the 

cleaning vessel 1 is surrounded in known manner by a 
heating jacket 50. In order to lead off condensates 
resulting from the heating into the container 45 which 
contains rinsing liquid there is provided between the 
base plate 30 of the control valve 26 and the container 
45 a further connecting pipe 51 which by means of 
suitable angular adjustment of the head plate 25 of the 
control valve 26 is connected in the connecting pipe 
24. 
The control of the driving motor 30 as well as of the 

air inlet valve 22 takes place by means of micro 
switches 52 and 53 which are actuated by cam discs 54 
and 55. The cam discs 54 and 55 are driven by a com 
mon shaft 56 from a time switch mechanism 57 which 
is adjustable by a rotating knob 58 associated with a 
time scale 59. 

After the insertion of the parts holder or basket 18 
with the parts to be cleaned on the eccentric plate 16 
and the closing of the cover 2 of the cleaning vessel 1 
the driving motor 13 is switched on by corresponding 
rotation of the rotating knob 58 in a clockwise 
direction by a time pointer readable on the time scale 
59 by means of the cam discs 54 and 55 and the two 
microswitches 52 and 53 on the one hand and on the 
other hand the air inlet valve 22 is closed. The head 
plate 25 of the control valve 26 is brought by suitable 
rotation of the knob 29 into the position in which the 
connecting pipe 24 is connected to the connecting tube 
connection member 31. Whether this switch procedure 
in the control valve 26 takes place before or after the 
actuation of the rotating knob 58, that is, therefore be 
fore or after the switching on of the driving motor 13 is 
in itself a matter of indifference. As soon as the driving 
motor 13 starts to run then by means of the rotation of 
the eccentric 8 on the driving shaft 9 the diaphragm 6 
of the vacuum pump is set in motion so that it begins to 
build up a vacuum inside the cleaning vessel 1. Due to 
the partial vacuum thereby resulting the cleaning liquid 
via the connection pipes 34, the control valve 26. The 
connection pipe 24 which is located in the container 43 
is then drawn into the cleaning vessel. 
As soon as this suction procedure is terminated with 

a film of cleaning liquid or the floor of the container 43 
which after lengthy use contains for the most part im 
purities, in the cleaning vessel 1 the head plate 25 of 
the control valve 26 is brought into a closed position in 
which none of the connecting pipes 34,35,36 and 51 
are connected to the connection pipe 24 or to the 
cleaning vessel. As the vacuum pump 5 or its 
diaphragm is driven by the driving shaft 9 continues to 
operate also during the cleaning procedure the vacuum 
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or the partial vacuum is continuously increased in the 
cleaning vessel so that the cleaning liquid which 
generally has a low boiling point is brought to boiling 
and thereby there is brought about a very good clean 
ing effect. 
While the driving shaft 9 rotates, as already men 

tioned, the axle 17 in the cleaning liquid carries out a 
movement on a circular path around the axis of the 
shaft 9. Due to the frictional resistance which the hold 
ing devices and the parts to be cleaned produce in the 
liquid there takes place at the same time a movement of 
rotation of the axle 17 with the two discs 19 and 20 of 
the parts holder 18 so that, as already stated, two move 
ments of rotation overlap one of which is regular and 
the other is continuously variable because of the fric 
tional resistance continuously varying according to the 
prevailing direction of movement. By means of this ir 
regularity of the movement of the parts to be cleaned in 
the cleaning liquid in which also very irregular ac 
celerations occur a very good mechanical frictional ef 
fect between the liquid and the parts to be cleaned and 
thus a very good mechanical cleaning effect is obtained 
in which the liquid reaches with certainty into even un 
favorable place of the parts to be cleaned. In coopera 
tion with the vacuum or partial vacuum prevailing in 
the cleaning vessel of these irregular cleaning move 
ments a satisfactory cleaning is obtained in the shortest 
time so that the cleaning machine according to the in 
vention ensures a substantially higher output and quali 
ty than cleaning machines hitherto known. 
As soon as the time set on the time scale 50 by the 

rotating knob 58 has expired and the cam discs 54 and 
55 have opened the microswitches 52 and 53 on the 
one hand the motor 13 is switched off and on the other 
hand the air inlet valve 22 is again opened so that after 
corresponding adjustment of the head plate 25 of the 
control valves 26 the cleaning liquid can flow back into 
the container 53 via the connecting pipe 24 the control 
valve 26 and the connecting pipe 34. 

In this position of the control valve 26. a centifugal 
operation is started which takes place in that by means 
of a limited movement of rotation of the rotating knob 
52 is closed and the motor 13 is switched on while the 
microswitch 53 due to the notch 60 covering approxi 
mately an angle of 60° remains open on the periphery 
of the cam disc 55. 
Thus because the air inlet valve 22 remains open the 

pump 5 can build up no vacuum inside the cleaning 
vessel 1 so that the cleaning liquid of the container 43 
which has already flowed back is not again lifted. If no 
liquid is present in the cleaning vessel 1 then due to the 
centrifugal forces which are effective on the parts 
holder 18 and on the parts themselves a rotation of the 
parts container 18 synchronous with the movement of 
rotation of the driving shaft 9 or of the eccentric plate 
16 is attained because the braking effect which would 
previously be exercised on the discs 19 and 20 or on the 
parts fixed thereon upon the non-presence of the liquid 
fails and because generally the total center of gravity of 
the discs 19 and 20 with the parts located thereon does 
not lie in the axis 17. 

After termination of the centrifugal procedure the 
first rinsing procedure is initiated by adjustment of the 
head plate 25 of the control valve 25 the connection 
member 32 is connected in the connection pipe 24 and 
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6 
cleaning vessel 1 and by rotation of the rotating knob 
58 in a clockwise direction the motor 13 is switched on 
and the air inlet valve 22 is closed. The same 
procedures as in the aforementioned cleaning opera 
tions are now repeated. After termination of the first 
rinsing operation, a centrifugal action can again be car 
ried out in the same manner as previously described 
and then the last rinsing operation takes place through 
the control valve 26 with the connection connected to 
the container 45 of the lastrinsing liquid. 

After or during the last centrifugal action the heating 
means 50 can be switched on in known manner and by 
suitable adjustment of the head plate 25 of the control 
valve 26 the connection pipe 51 can be connected to 
the connection pipe 24. 

Alternatively instead of a control valve 23 to be actu 
ated by a rotating knob 29 several electromechanically 
controlable valves may be provided which, for exam 
ple, are controlable by means of an automatic program 
control so that an adjustment by hand is no longer 
necessary. The control of such electromagnetically 
operable valves may, for example, be effected by a pro 
gram cam disc which is driven by a time switch 
mechanism. 

In order to allow the cleaning machine to work fully 
automatically and to make it capable of being switched 
on and off only by the actuation of a rotating knob it is 
only necessary for a suitable time switch 57 which at 
the same time effects the control of the valves, to take 
over the task of the control valves 26 as well as if the 
driving motor and of the air inlet valve 22 driven by an 
electric motor, for example, by means of a synchronous 

OtOr. 
What is claimed is: 
1. A machine for cleaning mechanical small parts 

wherein the small parts to be cleaned in a cleaning ves 
sel are moved successively comprising a parts holder in 
the cleaning vessel, a driving shaft having said parts 
holder mounted thereon and a motor for actuating said 
shaft, means for successively supplying a cleaning 
liquid and rinsing liquid into the cleaning vessel, con 
tainers for the cleaning liquid and rinsing liquid, a 
vacuum pump for producing vacuum means in the 
cleaning vessel for withdrawing the cleaning liquid and 
the rinsing liquid from the containers into the cleaning 
vessel, said vacuum pump being driven synchronously 
with said driving shaft. 

2. The structure as defined in claim 1, wherein the 
cleaning vessel in its upper area connects with said 
vacuum pump by means of control valve means con 
nected individually to the containers of the cleaning 
and rinsing liquids, respectively. 

3. The structure as defined in claim 1 and further in 
cluding an air inlet disposed in the upper area of the 
cleaning vessel. 

4. The structure as defined in claim 1 wherein con 
trol valve means are closed during the cleaning steps 
and during the rinsing cycles. 

5. The structure as defined in claim 1 and further in 
cluding said parts holder having irregular movements 
during the cleaning and Irinsing cycles. 

6. The structure as defined in claim 1, wherein the 
inlet valve is operated electromagnetically. 

7. The structure as defined in claim 1 and further in 
cluding an outlet connection piece for the vacuum 
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pump and an immersion tube above the liquid level to cluding control valves connecting the individual con 
one of the containers of the cleaning and rinsing liquid. tainers to the cleaning vessel and being controllable 

8. The structure as defined in claim 1, wherein a driv- electromagnetically and also being controlled by a time 
ing motor and air inlet valve are controlled by a time switch mechanism 
switch mechanism. S 

9. The structure as defined in claim 1 and further in- xk k k je k 
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