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This invention relates generally to detectors, and more
specifically to a device for removing any removable for-
eign matter from a surface and detecting any foreign mat-
ter not removable therefrom.

During calendering operations on paper, foreign mat-
ter, such as a piece of sticky paper, may adhere to the
roller and cause damage to the paper. This foreign mat-
ter may be so small that it cannot be seen on the moving
surface, but can nevertheless cause damage.

It is an object of the present invention to provide a
device that will detect the presence of foreign matter on
a moving surface without stopping the surface.

Another object of this invention is to provide a de-
tecting mechanism of simple design and construction,
thoroughly reliable and efficient in operation, and eco-
nomical to manufacture.

In accordance with the present invention, there is pro-
vided a device for detecting foreign matter including pro-
jections and other imperfections on a moving surface.
The device comprises a thin fiexible blade having one
end resting against a moving surface and normally flexed
in a direction opposite to the direction of movement of
the surface for scraping foreign matter off of the surface.
A switch which is connected in the circuit of a warning
device, not shown, is disposed adjacent to the flexible
blade, and when the blade is engaged by a foreign body
or projection on the moving surface which resists the
scraping action of the blade, the latter is flexed past ts
dead center position and actuates the switch to energize
the warning device.

According to a preferred embodiment of the invention,
@ plurality of flexible blades and associated switches ex-
tend transversely across the moving surface.

In order that the invention may be clearly understood,
one form thereof will now be described, by way of ex-
ample, with reference to the accompanying drawing, in
which:

FIG. 1 is a segmental side elevation view of a roller
and detecting device constructed in accordance with a
preferred embodiment of the invention, the flexible blade
being shown in its normal flexed condition;

FIG. 2 is a view similar to FIG. 1, but with the flexible
blade moved to a warning position;

FIG. 3 is a front elevation of FIG. 1 showing a plural-
ity of the detecting devices extending along the axis of the
roller; and

FIG. 4 is a schematic view
the warning device.

As illustrated, a thin flexible blade 1 has one end rest-
ing against the surface of a rotatable roller 2, such as is
used in calendering operations on paper, and the other
end secured in a clamp 3 which Is attached to a fixed part
of the apparatus. The length of blade 1 is greater than
the distance between the clamp 3 and the surface of roller
2 so that blade 1 may be flexed to take up either the
normal wiping position shown in FIG. 1, in which it
extends in a direction opposite to the direction of rota-
tion of roller 2, or the detecting position shown in FIG. 2
in which blade 1 extends in the direction of rotation of
roller 2. Stated in another way, in the normal wiping
. position, the surface engaging end of blade 1 is disposed
on one side of a plane A—A within which the greater
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portion of a contact 4 Ties as seen in FIG. 1, and in the
detecting position of FIG. 2, the surface engaging end of
blade 1 is disposed on the opposite side of plane A—A.

An electrical switch contact 4 and a similar switch con-
tact 5 comprise flexible strips secured at one end to clamp
3 and having their free ends formed inwardly towards one
another. Conveniently, clamp 3 comprises three pieces
of insulating material between which blade 1 and switch
contacts 4 and 5 are sandwiched. The switch contacts 4
and § are connected in the circuit of a warning device
shown schematically in FIG. 4 of any suitable type which
will provide a visible and/or audible signal when contacts
4 and 5 are closed by blade 1 as hereinafter explained.
The switch contacts 4 and 5 have greater flexibility than
blade 1 and offer litle resistance to the movement of the
blade from the position shown in FIG. 1 to the position
shown in FIG. 2.

In practice, it has been found that a foreign body
0.0015 in. thick can be detected by employing a flexible
blade 1 in. wide and 3 ins. long made from 0.005 in. thick
polyester film and 15 in. wide contacts made from 0.002
in. chromium-plated brass shim.

The blade 1 may extend the full length of roller 1, but
it is preferred to employ a plurality of flexible blades, as
shown in FIG. 3, so that the position of a foreign body
may more readily be located. As shown in FIG. 3, the
flexible blades 1 extend along the full length of roller 2
and each blade 1 is associated with its own pair of switch
contacts 4 and 5, these contacts being connected in
parallel in the circuit of the warning device.

In use, each flexible blade 1 is flexed to the normal posi-
tion shown in FIG. 1 in which it extends in a direction
opposite to the direction of rotation of roller 2. When a
foreign body on roller 2 engages the tip of one of the
blades 1, it will either be scraped off the surface of roller
2 by blade 1 or it will flex the blade past its dead center
position to the position shown in FIG. 2 in which blade 1
presses contact 4 against contact 5, thereby causing energi-
zation of the warning device. The detected foreign body
may then be removed from the surface of roller 2 and
blade 1 re-set by raising it from the surface of roller 2
and flexing it to the normal position shown in FIG. 1.

Although the detecting device according to the inven-
tion has been described and illustrated as applied to the
detection of foreign bodies on a rotating roller, it may also
be employed for the detection of foreign bodies on other
moving surfaces. The device will also detect projections
and other imperfections on any moving surface.

The invention has been described in detail with particu-
lar reference to a preferred embodiment thereof, but it
will be understood that variations and modifications can
be effected within the spirit and scope of the invention as
described hereinabove and as defined in the appended
claims.

I claim: .

1. In a device for removing foreign matter from a
surface and detecting any such matter not removable
therefrom, the combination comprising: a surface; detect-
ing means having a portion thereof in wiping engagement
and relative movable relation with said surface and re-
sponsive to foreign matter on said surface which it is
incapable of removing for movement of said portion in
the plane of said surface from a normal wiping position,
in which it removes foreign matter from said surface to a
detecting position; a normally open switch responsive to
eaid detecting means for movement {0 a closed position
upon movement of said portion to its detecting position;
and a warning device in circuit with said switch and actu-
able upon closure thereof by said detecting means.

9 The invention according to claim 1 wherein said
detecting means comprises a flexible member.

3. The invention according to claim 1 wherein said
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detecting means comprises a thin flexible blade of poly-
ester film having one end engaging said surface.
4. In a device for removing foreign matter from a sur-
face and detecting any such matter not removable there-

from, the combination comprising: a moving surface; a’

support spaced from said surface; a flexible member hav-
ing one end secured to said support and the opposite end
in wiping engagement with said surface and movable be-
tween a normal wiping position, in which said member is
flexed in a direction opposite to the direction of move-
ment of said moving surface, and so remains as long as
it does not encounter any foreign matter on said surface
which it is incapable of removing, and a detecting position
in which said member is flexed in the same direction as
the direction of movement of said surface and to which
it is moved by any foreign matter on said surface which
it is incapable of removing; a normally open switch in-
cluding a pair of parallel, spaced apart flexible switch con-
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tacts carried by said support, said contacts being out of
engagement with said member while in its normal wiping
position and adapted to be engaged and closed by said
member as it moves to its detecting position; and a warn-
ing device in circuit with said switch and actuable upon
closure thereof by said member,

5. The invention according to claim 4 wherein one of
said switch contacts in the open position lies in a plane
transverse to sajd moving surface, and said flexible mem-
ber comprises a thin blade having one end secured to said
support adjacent said switch contacts and the opposite end
in the normal wiping position of said member being dis-
posed on one side of said plane, and in the detecting
position being disposed on the opposite side of said plane.
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