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POWER ERASER

. CROSS REFERENCE TO RELATED
APPLICATIONS -

-This is 'a’ continuation of application Ser.” No.
403,679, filed Oct. 4, 1973, now abandoned.

BACKGROUND OF THE.INVENTION

Conventional electrically operated power erasers use
a motor to rotate an erasing element. Another form of
a power eraser uses an electromechanical drive which
laterally vibrates the tip of an erasing element to simu-
late the back-and-forth scrubbing action of manual
erasing. These known styles of power erasers are satis-
factory in some respects, but provide a slow erasing ac-
tion and must be used with care to'avoid burning or
tearing of the paper or.other material bearing the
marks being erased. L . :

‘We have found that improved ‘erasing action results
from driving the erasing element in a linearly- recipro-
cating motion. This motion can be generated by an
electromagnetic drive system supported in a compact
handheld casing or housing. This unit is simple and eco-
nomical to construct and maintain, and easier to hold
steadily during use than the rotary- or lateral-drive
erasers which are awkwardly shaped and impart annoy-
ing reaction forces to the user’s hand. A high surface
speed of the erasing element against the paper provides
rapid erasing action which is. easily controlled by the
user to minimize scuffing or burning of ‘the paper.

SUMMARY OF THE INVENTION

. Briefly stated, the power eraser of this invention in-
cludes a hollow housing, a chuck means such as a collet
for holding an elongated eraser element, and a linearly
reciprocating drive means secured within the housing
and to the chuck means for oscillating the chuck means
and eraser element along the longitudinal axis of the
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eraser element. In a presently preferred form, the drive -

means includes a hollow coil supported in the housing,
connection means coupled ‘to the coil*for electrically
energizing the coil, and a ‘magnetic core positioned
within the coil to be oscillated thereby, the core being
secured to the chuck means.” o '
Preferably, the connection méans includes a rectify-
ing diode and a switch connected in series with the coil,
and the core is supported within the coil by a pair of
springs of unequal spring rate. The housing is prefera-
bly formed by a hollow, generally cylindrical casing ex-
tending .around the coil, and an end closure cap se-
cured to the casing. A field-concentrating ferrous shell
extends over outer surfaces of the coil, and a pair of
non-ferrous support -tubes (one of which carries the
eraser chuck) extend from opposite ends of the core to
be journaled through bearings mounted in the housing.

DESCRIPTION OF THE DRAWINGS

FIG. 1 is a side sectional elevation of a power eraser
according to the invention;

FIG. 2 is a sectional end view of the power eraser on
line 2—2 of FIG. 1;

FIG. 3 is a top view of the eraser; and

FIG. 4 is a schematic diagram showing electrical
components in the eraser.
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DESCRIPTION OF THE PREFERRED
' EMBODIMENT

, 'Referring to FIGS. 1-3, a power eraser 10 according
to the invention includes a hollow, generally cylindrical

housing having a main casing 11. An end cap 12 is fit-

ted over and cemented or otherwise secured to the rear
end of the casing. The casing and end cap are prefera-
bly injection molded from polycarbonate plastic.

A coil assembly makes a press fit within main casing
11, and includes a tubular plastic bobbin 14 with end
flanges 15. A coil 16 is wound on bobbin 14 between
the end flanges, and is preferably about 4,000 turns of
No. 30 enameled copper wire. ' ,

A pair. of split rings 17 are press-fitted in opposite
ends of bobbin 14, and the rings extend slightly beyond
end flanges 15. A split washer 18 is brazed to the pro-
truding end of each split ring 17, and the washer fits
against and is co-extensive with the adjacent bobbin
end flange. A split tubular sleeve 19 is press-fitted over
the coil and extends over and between split washers 18
at opposite ends of the coil bobbin. ‘

‘The purpose of split rings 17, washers 18, and sleeve
19 is to concentrate the magnetic field generated by the
coil when it is electrically energized. These compo-
nents are made of a ferrous material such as Armco
magnetic-grade iron. The split portions of these com-
ponents are radially aligned with each other (in, for ex-
ample, a 12 o’clock position as shown in FIG. 2) to in-
crease efficiency of the magnetic: circuit.

An armature assembly is fitted within the housing of
the power eraser, and includes a ferrous tubular core
22 (Armco magnetic-grade iron is a suitable material)
which maKes a loose slip fit within bobbin 14. A non-
ferrous end tube 23 is secured to the rear end of ¢ore
22, and extends toward the rear end of cap 12 where it
is supported by a sleeve bearing 24,

A tubular non-ferrous collet 26 is secured to the front
end of core 22, and extends forwardly through the front
end of main casing 11 where it is supported by a second
sleeve bearing 27. The collet is of conventional con-
struction, and includes a slotted and outwardly flared
forward end 28 with a locking ring 29. End tube 23 and
collet 26 are preferably made of aluminum or stainless
steel. An acetyl-resin’ plastic as sold under the trade-
mark Delrin is suitable for sleeve bearings 24 and 27.

A front coil spring 32 is loosely fitted around collet
26, and extends within casing 11 between the rear face
of bearing 27 and the front face of core 22. A rear coil
spring 33 is similarly fitted around end tube 23 to ex-
tend between the rear end of core 22 and the forward
end of bearing 24. |

As shown'in FIG. 1, the front spring has more turns
than the rear spring, providing a relatively low spring
rate opposing forward motion of the core. The springs
position and support the core within the coil assembly,
and the unbalance in restoring force generated by the
unequal springs produces a somewhat longer vibratory
stroke of the armature assembly. '

A switch housing 36 is secured by fasteners 37 to the
top of casing 11, and a single-pole single-throw switch
38 of conventional construction is mounted within the
housing. A knob 39 is secured to one leaf of switch 38
and extends through an opening in the switch housing.
A power cord 40 for connection to a conventional 60-
cycle A-C source extends through a grommet 41 in the
back of switch housing 36.
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Referring to the wiring diagram in FIG. 4, one lead
43 from coil 16 is connected directly to power cord 40.
A second lead 44 from the coil is connected to the
cathode of a diode 45 (a type 1N4004 diode is suit-
able). The anode of the diode is in turn connected to
one side of switch 38, and the other side of the switch
is connected to the second lead of power cord 40. The
diode ‘is not shown in FIG. 1, but is mounted in switch
housing 36 adjacent switch 38.

The use of a rectifying diode in series with the eraser
drive coil is preferred because we have found that this
circuitry minimizes heat generated by the coil, and
keeps the eraser from becoming uncomfortably warm
during extended use. The diode also provides a some-
what longer armature stroke for improved erasing per-
formance. -

In operation, a rod-shaped eraser element 48 (FIG.
3) is slipped into collet 26, and locked in place by slid-
ing locking ring 29 toward forward end 28 to compress
_the collet against the element. The inside diameter of
. the collet and core 22 is slightly more than % inch to
accommodate erasing elements of this size commonly
sold for use with rotary erasers. It is thus unnecessary to
provide a special or non-standard erasing element for
eraser 10.

After the erasing element is secured in place, coil 16
is energized by depressing knob 39 to close switch 38.
The magnetic field generated by the coil oscillates core
22 and the components secured thereto including
eraser element 48. A peak-to-peak vibratory stroke of
about % inch is achieved in a typical unit.

The linearly reciprocating eraser element is then
urged against a sheet bearing a mark which is to be
erased. Eraser 10.is easy to control because there are
no gyroscopic or rotary forces imparted to the user’s
hand, and it does not tend to skip or jump laterally
when pressure is applied. The 3600 stroke per minute
oscillatory rate which results from driving the coil with
60-cycle current provides a smooth and effective eras-
ing action, but with much less tendency to burn or
abrade the paper surface as compared to conventional
rotary erasers. ’

When the eraser is being used on soft high-friction
paper surfaces, a soft rearward kick or thump warns the
user if excessive pressure is being applied, and thereby
avoids gouging of the sheet. This warning thump is not
apparent when the eraser is used with very smooth low-
friction sheets where the danger of damaging the sur-
face is minimal.

There has been described a power eraser which is
simply constructed from a few inexpensive parts, and
yet provides superior erasing action through use of a
linear reciprocating drive for the erasing element.

We claim: :

1. A power eraser comprising:

a housing;

a chuck means adapted to hold an elongated rod-

shaped eraser element;
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an elongated eraser element secured in and extend-
ing from the chuck means, the eraser element
being of a type specifically adapted for removing
marks from paper and the like; and

linearly reciprocating drive means secured to the

housing and to- the chuck means for oscillating the
chuck means and eraser element along the longitu-
dinal axis of the eraser element, the chuck means
being substantially free of movement lateral to the
eraser-element axis.

2. The power eraser defined in claim 1 wherein the
drive means includes a hollow coil supported in the
housing, connection means coupled to the coil for elec-
trically energizing the coil, and a magnetic core posi-
tioned within the coil to be driven by and movable with
respect to the coil, the core being secured to the chuck
means.

3. The power eraser defined in claim 2 wherein the
connection means includes a rectifier connected in se-
ries with the coil.

4, The power eraser defined in claim 2 wherein the
drive means further includes a pair of springs bearing
on opposite ends of the core and supported within the
housing. .

5. The power eraser defined in claim 4 wherein the
springs are coil springs of unequal spring rate, the
spring of lower spring rate being positioned between
the chuck means and magnetic core.

6. The power eraser defined in claim 2 and further
comprising a hollow bobbin supporting the coil and
surrounding the core, a pair of split ferrous rings se-
cured in opposite ends of the bobbin, a pair of split fer-
rous disks secured to the rings and extending over end
faces of the bobbin, and a split ferrous sleeve extending
between the split disks around the coil, the rings, disks
and sleeve having split portions which are radially
aligried.

7. The power eraser defined in claim 2 wherein the
housing comprises a hollow casing 'extending around
the coil, and an ‘end cap secured to the casmg, the cas-
ing and end cap each supporting a respective bearing,

and further comprising a pair of non-ferrous tubes se-
cured to opposite ends of the core and extending
through and supported for linear reciprocating move-
ment by the respective bearings, the chuck means
being disposed at the outer end of one of the tubes.

8. The power eraser defined in claim 7 and further
compnsmg a field-concentrating ferrous shell extend-
ing around outer surfaces of the coil, a diode, and a
switch in series connection with the diode and coil, and
wherein the drive means further includes a pair of
springs of unequal spring rate positioned within the
housing at opposite ends of the core for resiliently sup-
porting the core for longitudinal movement with re-
spect to the coil.

9. The power eraser defined in claim 2 wherein the
core and chuck means are coaxially aligned hollow
tubes whereby the elongated eraser element can extend

through the chuck means into the core.
* ¥k ¥ ok *
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