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ABS-TRACT OF THE DESCLOSURE 
A cleaning machine is described for liquid cleaning of 

non-magnetic sheets. The sheets are moved in a restricted 
path by a single power roller making two contacts with 
the sheet as it is moved through the machine. A sponge 
cleaning roller, immersed in a cleaning solution, rubs 
the surface to be cleaned and a pair of resilient blades 
wipe off the excess solution. Two idler rollers resiliently 
clamp the sheet to the power roller by a plurality of 
permanent magnets positioned inside the idler rollers. 

This invention relates to a device for cleaning plastic 
sheets. The device has special reference to a means for 
cleaning plastic transparent sheets which have been used 
for the accumulation of data such as scoreboards. 
There are many applications in industry and in Sports 

where plastic transparent score sheets are employed to 
mark down data that have been observed on scientific in 
dicating instruments or the scores of contestants during 
a game. These score sheets are generally marked with 
permanent ink in a specialized manner whereby certain 
quantities are to be entered into specific areas for final 
summation or for combination with other data on the 
same score sheet. Because some of these score sheets or 
data sheets are somewhat complicated in the array of 
recording areas, it is desirable that they be retained for 
other and future observations or scores after the initial 
uSc. 

The present invention is for cleaning or dissolving of 
the entered data symbols and figures without removing the 
permanent markings which designate the allotted areas. 
To this end, a small machine is used which will remove 
the entered data with a minimum of effort and thereby 
eliminate the usual wiping, scrubbing, and the excessive 
use of dirty rags or other scrubbing materials which may 
be necessary when the score sheets are cleaned by hand. 
One of the objects of this invention is to provide an im 

proved cleaning device which avoids one or more of the 
disadvantages and limitations of prior art arrangements. 

Another object of the invention is to eliminate the use 
of rags and a cleaning solution contained in a bottle. 

Another object of the invention is to eliminate the pos 
sibility of spilling a solvent on the hands or on other 
objects adjacent to the cleaning area. 
Another object of the invention is to save time. The 

use of this machine requires less operators and makes 
more cleaned score sheets available in less time. 
Another object of the invention is to reduce the quan 

tity of cleaning solution necessary for erasing entered 
data on a score sheet. 
The invention includes a cleaning device having a main 

power roller operated by an electric motor. The score 
sheets are fed over the top of this roller and underneath 
an idler roller which is resiliently stressed into contact 
with the main roller by magnetic means. The score sheet 
is directed through two curved sheets and onto the top of 
a cleaning roller which is rotated by electrical power and 
operates to turn in a direction opposite to that of the 
movement of the score sheet. The cleaning roller is cov 
ered with an absorbent material which is partially im 
mersed in a solvent liquid. After leaving the cleaning roller 
the score sheet passes through two rubber blades which 
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remove most of the solvent. The rubber blades act as a 
directing means to force the score sheet onto the bottom 
portion of the main power roller and thereby deliver it 
to the front portion of the machine where the operator 
may pick it up in its cleaned condition. A second idler 
roller is positioned at the bottom of the machine and is 
stressed by magnetic means to make contact with the bot 
tom portion of the roller. 
One of the main features of the invention is the mag 

netic system which forces both idler rollers against the 
main roller during the passage of the score sheet. By this 
means springs are eliminated and the magnetic force of 
attraction decreases as the distance between rollers in 
creases. This feature permits easy cleaning of the machine 
and prevents personal injury. 
For a better understanding of the present invention 

together with other and further objects thereof, reference 
is made to the following description taken in connection 
With the accompanying drawings. 

FIG. 1 is a top view of the machine showing the first 
guiding surface, the top resilient roller and the two guid 
ing surfaces which direct the score sheet toward the clean 
ing roller. 

FIG. 2 is a side view of the machine showing the posi 
tion of the motor, the pulleys, and the driving belts. 

FIG. 3 is a cross sectional view taken along line 3-3 
of FIG. 1. 

FIG. 4 is a cross sectional view of the machine taken 
along line 4-4 of FIG. 1. 

FIG. 5 is a cross sectional view of one form of one of 
the idler rollers and indicates how a number of disk per 
manent magnets may be disposed in order to create a resil 
ient force attracting the idler rollers to the main roller. 

Referring now to the figures, the machine includes a 
base 8 which supports all the operating parts. Two side 
plates 1 and 12 are mounted on the base at right angles 
thereto and support all the rollers and an electric motor 
13. The machine includes a guide shelf 14 with turned up 
edges 15 and 16 for guiding the score sheet into the ma 
chine. A main roller 17 is rotatably supported in the 
middle of the machine for moving the score sheet into 
and out of the cleaning position. Directly on top of the 
main roller is an idler roller 18 which is resiliently pressed 
against the surface of the main roller for moving the score 
sheet from the guiding shelf into the machine. Directly 
on the bottom of the main roller is a second idler roller 
20 similar to idler 18 and also resiliently pressed against 
the main roller. The upper idler 18 is held by two rock 
able arms 21 and 22 and the lower idler roller 20 is sup 
ported in a similar manner by arms 23 and 24. 
The main roller 17 is journaled in bushings 25 and 26 

by a shaft 27 and this shaft is connected to two pulleys 
28 and 30. Pulley 28 is connected by a belt 3 to a power 
pulley 32 which is connected to a shaft turned by motor 
13. Pulley 30 is connected by a belt 33 to turn a smaller 
pulley 34 connected to a shaft 35 which supports the clean 
ing roller 36. The cleaning roller is covered with a layer of 
absorbent material 37 such as lambs' wool or sponge rub 
ber and this material dips into a cleaning solution 38 
contained in a trough 40. The cleaning solution may be 
added to the trough whenever needed by the operator. 
Or, a reservoir bottle 41 (FIG. 3) may be positioned as 
shown to maintain the level of the cleaning solution at 
a predetermined position for an extended period of opera 
tion. The reservoir bottle 4 is terminated by a spout 42 
which extends into the cleaning solution. 

In order to guide the sheet to be cleaned into positive 
contact with the absorbent material 37, two guide sheets 
43 and 44 are positioned as shown in FIG. 4 with a flared 
entrance throat 45 and a partially constricted exit 46. 
The lower terminal of guide sheet 44 supports an upper 
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plastic sheet 47 which normally makes contact with a 
lower sheet 48. These sheets extend across the entire width 
of the machine and when the sheet to be cleaned is forced 
into contact with these strips they wipe the cleaning solu 
tion from the sheet and the excess solution drops back into 
trough 40. 
The operation of this device is evident from the above 

description of the machine components. The operator 
enters the sheet onto the shelf 14 and pushes it into con 
tact with rollers 18 and 17. The roilers move the sheet 
through the guide sheets 43 and 44 and into contact with 
the cleaning rollers 36 which rotates faster than the main 
roller 17 and in a direction which is opposite to the direc 
tion of motion of the sheet to be cleaned. This action 
supplies the necesary solution to the sheet and removes 
all the dirt and data which have ben applied to one side. 
The sheet next passes through the contact position of 
roilers 17 and 20 and is delivered to the front of the 
machine in a cleaned and partially dried condition where 
the operator may pick it up for another accumulation of 
data. - 

It is obvious from the above description that the sheet 
to be cleaned must be long enough to extend from the 
contact position between rollers 18 and 17, through guide 
sheets 43 and 44, to the bottom contact position between 
rollers 20 and 7. 
One of the features of this machine is the manner in 

which the rollers 18 and 20 are resiliently urged into con 
tact with the main roller 17. While the application of 
springs is obvious, it has been found that this type of ar 
rangement includes a safety hazard since an operator's 
fingers may be easily caught betwen these rollers and in 
the usual spring type assembly the force of the springs 
increases as the distance between rollers is lengthened. 
The present invention employs a magnetic means for the 
resilient retention of the idler rollers 18 and 28 adjacent 
to the main roller 28. Many types of magnetic arrange 
ments may be employed, one of these being shown in 
detail in FIG. 5. If an operator's finger gets caught be 
tween these rollers the first separation immediately re 
duces the contact force to a very low value and the opera 
tor is not harmed. Aside from the safety feature, the 
machine is easier to clean and does not have the added 
annoyance of two large springs extending along the sides 
of the plates Ali and 12. 
The arrangement of magnets as shown in FIG. 3 is one 

means for providing a resilient force to retain rollers 7, 
18, and 20 in contact. In rollers 18 and 20 ring magnets 
50 are positioned along the roller axis and these coop 
erate with similar magnetized rings 51 positioned along 
the axis of roller 7. Similar magnets 52 are included in 
roller 20. The magnets may be made of any one of the 
permanent magnet materials having very high coercive 
force. It is obvious that the other portions of the rollers 
adjacent to the magnets are made of non-magnetic mate 
rial, such as brass. 
A more efficient magnetic system is shown in FIG. 5 

where roller 18 is provided with disk permanent magnets 
53 and 53A. Magnets 53 have their north pole around 
the periphery of the disk while the south pole is adjoin 
ing the central hole. Alternate magnets 53A have the same 
dimensions but are magnetized so that the south pole is 
at the periphery of the disk and the north pole is adjoin 
ing the central hole. In this alternate arrangement the 
cylindrical material which forms roller 17 is made of soft 
iron and the shaft 54 which supports roller 18 and roller 
20 is also made of soft iron or any other good ferromag 
netic material. The cross sectional view shown in FIG. 5 
shows that a complete magnetic circuit is produced when 
the magnets are assembled in this manner. The arrows 
show that the flux lines may be traced through shaft 54, 
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6. 
the north and south poles of magnet 53A, then through 
the soft iron roller 7 and back through the north-south 
poles of magnet 53. This arrangement produces by far 
the greatest attractive force to hold the rollers together. 

Laboratory tests have shown that this type of cleaning 
mechanism operates fast and efficiently to provide excel 
lent cleaning action. While this device was primarily 
intended to be used for cleaning data sheets, it is obvious 
that it may be used in a number of other applications. 
The foregoing disclosure and drawings are merely illus 

trative of the principles of this invention and are not to 
be interpreted in a limiting sense. The only limitations are 
to be determined from the scope of the appended claims. 

I claim: 
1. A cleaning machine for removing characters and 

dirt from non-magnetic data sheets comprising; a single 
cylindrical power roller mounted adjacent to a guide shelf 
where data sheets may be entered into the machine by an 
operator, said power roller coupled to an electric motor 
for rotation thereby; a first cylindrical idler roller having 
its axis mounted parallel to the axis of the power roller 
and adjacent to the guide shelf, said first idler roller nor 
mally held in resilient contact with the power roller by 
permanent magnetic means positioned within the two 
rollers; a second cylindrical idler roller spaced from the 
first, having its axis mounted parallel to the axis of the 
power roller and adjacent to a position where the data 
sheets may be delivered after cleaning; said second idler 
roller normally held in resilient contact with the power 
roller by permanent magnetic means positioned within 
the two rollers; a cleaning roller mounted with its axis 
parallel to the power roller and partly immersed in a 
cleaning fluid, said cleaning roller positioned adjacent to 
said second idler roller and coupled to the power roller 
for rotation; and guiding means for guiding the data sheet 
to be cleaned from a position adjoining the first idler roller 
to the cleaning roller position and to the second idler 
roller. 

2. A cleaning machine as claimed in claim 1 wherein 
said magnetic means includes a plurality of permanent 
magnets secured to the power roller and adjoining its 
cylindrical surface. 

3. A cleaning machine as claimed in claim 1 wherein 
said magnetic means includes a plurality of disk perma 
nent magnets mounted in axial alignment with said idler 
rollers, said magnets magnetized so that one magnetic 
pole is disposed along the entire periphery of each disk. 

4. A cleaning machine as claimed in claim 1 wherein 
said magnetic means includes a plurality of disk perma 
nent magnets mounted in axial alignment with said idler 
rollers and having the disk peripheries flush with the 
outer surface of the idler rollers and wherein the outer 
surface of the power roller is made of ferromagnetic 
material. 

5. A cleaning machine as claimed in claim 1 wherein 
a pair of resilient wiping blades is positioned along the 
path of the data sheet to make wiping contact therewith 
after the data sheet has been in contact with the clean 
ing roller and to direct the data sheet toward a contact 
position adjoining the second idler roller. 
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