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This invention relates more particularly to
improvements in the votary cutter type of
pencil sharpeness; wherein a pair of rotary
cutters are revolved bodily about the axis of

s the pencil, as the cutters are rotated, there-

by: to effect removal of the material of the

pencil, so that it may be sharpened or pointed.

In well known pencil sharpeners on the
market, cylindrical cutters are emploved, the

10 axes of which diverge so that the angle there-

between corresponds substantially to the an-
gle to be given to the point of the pencil
when it is sharpened. HFurthermore, the
cyindrical cutters in such sharpeners are dia-

15 metrically or oppositely positioned, velative

to the axis of the pencil or the axis of revolu-
tion of the cutters, so that if the wood of the
pencil varies or the lead is not exactly central,
an irregularly shaped point will rvesult.

20~ In other words, with the ordinary ¢ylin-

drical cutters, diametrically placed, it is diffi-
cult, and sometimes impossible, to produce a
uniform symmetrical point, and attempts on
the part.of the operator to remedy this de-

25 fect, while sharpening a pencil, almost in-

variably results in breaking the point of the
lead. '

With the well known cylindrical cutter
type of pencil sharpener, it is also known that

30 the pencil is frequently used up or cut away

too. rapidly because the limiting stop or de-
vice for preventing the pencil from being
pushed: further and further into the sharp-
ener after it has alrveady received a sufficent

35 point is too thin, like a knife edge, and al-

iows the point to slip by betweéen it and the
cutter. This permits the point to become
broken, or it may be necessary to withdraw
and inspect the point a time or two in order

40 to get it sharpened just right.

The primary object, therefore, of my pres-
ent improvement has been to overcome these
objections and produce an improved pencil
sharpener which will produce a long tapering

45 point, without breaking the lead, the wood

of the pencil being sharpened or cut away
concentrically of the axis of the pencil.

A further object of my improvement is to
employ frusto-conical cutters adapted to be

50 rotated on parallel axes, the axes of the cut-
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ters being off-set, relative to a diameter pass-
ing through the axis of the pencil and the
axis of revolution of the cutters, and, further,
to provide a guide member adapted to be
revolved with the cutter and located con-
centrically of the axis of revolution and at
right angles to a line between the axes of
the cutters; the arrangement being such that
the cutters and the guide form a three-point
contact with the pencil during the pointing
operation and the pencil is held in the crotch
between the cutters.

A further object is to provide a stop or
abutment in alignment with the axis of the
pencil while being sharpened, said abutment
being adapted to form a substantial stop for
engaging the point of the pencil and limiting
the inward movement thereof, thereby not
only fully protecting the point, but prevent-
ing excessive cutting away of the wood of
the pencil after a satisfactory point has been
obtained. '

Obviously, it is always desirable to reduce
the cost of construction if this can be done

without impairing the quality, therefore, in 7

my improved construction, it is preferable to
form the frame of the pencil sharpener out
of sheet metal and mount the cutters on a
rotating disc, the edge of which finds bearing
support in an aperture in the sheet metal
frame, the disc and frame plate being of
substantially the same thickness.

A further cbject is to provide spur pinions
for votating the cutters, these pinions being
mounted in the same plane and adapted to
engage an internal gear, mounted in the plane
of the piniens and preferably formed of an
annular ring, which may be ufilized, as in the
present instance, to hold the revolving disc
i the bearing aperture of the frame.

It is well known that with ordinary pen-
cil sharpeners the cutters become dull after
a time, and, since no provision is made for
renewing the cutters, it is necessary, when
the cutters become dull, to discard the ma-
chine and buy a complete new pencil sharp-
ener. . Therefore, a further object of my im-
provement is to provide a form. of cutter
which may be manufactured at a low cost
and sold separately for the purpose of re-
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newal. In order that the cutters may be
readily renewed they are so mounted on the
rotary dise, in my improved sharpener, that
the pivotal supports therefor may be read-
ily withdrawn to permit removing the cut-
ters and replacing them with new cutters
when so desired or required.

Pencil sharpeners of this type are adapt-
ed to be mounted in various positions, such
as on the top of a shelf or table, or on a
wall 01‘ even on the underside of a shelf or

support md, for this reason, the shavings

1owpt<ulu of my improved pencil nh(upcnor
1s so arranged 1n cooperation with the sup-
porting il,(une, that it may be lecated or
attached to the frame in any one of four
positions at right angles to each other, there-
by permitting “the pencil sharpener to be at-
mumd to a wall or table or other support
in any desired position.

Oune form of my improved pencil sharp-
ener 1 shown in the accompanying (h"lwmg:y,
in which Fig. 1 is a vertical sectional view
of the pencii sharpener and its shavings re-
ceptacle on the line 1—1 of Kig. 3; Kig. 2
is a vertical cross sectional view on the ir-
regular line 2—2 of Fig. 1; Fig. 8 is a top
plan view p:u'ti(l ly in section, on the I'ne
3—3 of Fig. 1; Fig. 4 is a broken away sec-
tional view on the hne 4—4 of Fig. 1; Fig.
5 is a detail side view, brolen away, of the
joint between the lower and upper parvts of
the shavings receptacle; and Fig. 6 18 a ver-
tical section of the rotary dise for support-
ing the cutters.

Referring to the draw 1.1&; the main
. e . LA N
frame 1 supporting the machine is prefer-

ably formed of sheet metal, the pi::,te of
metal being formed with an angular base
portion 2 for supporting the sharpener 'md
for attaching 1t to a wall, tabie or other sup-
port. ()bviousl‘}, ﬂ)e pencil sharpener may
be attached to a table, dul\ or other snitable
stupport by an ordinary screw clamp or per-
manently secured thereto by means of serews
through suitable holes 3 (sce Hig. 2) in the
base portion 2 of the frame. In order
\[1“(‘11 the sheet metal frame, it is prefor-
ably s_t(unpod with vertical ribs 4 and trans-
verse ribs 5, which preferably intersect and
may e wrranged in any suitable or preferred
design, such as will ornament the frame.
Fhe vertical portion of the frame plate 1
is preferably provided with a Iarge opening
or aperturce ¢ near the upper end thereof,
forming a h):xiu;; for revolving the rotary
cutters, and in which a dise 7 15 rotatably
mounted. The dise 7 is pre‘f»wably held in
position for rotation in the aperture 6 }y
meum of thin annular rings § and 9, mount-
ed on opposite faces of me frame plate 1,
concentucallv of the disc 7, and secured w~
gether and to the frame p}ute, by means of
serews 10, which pass through suitable holes
in the frame plate as shown in Figs. 1 and

‘e
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3. Theinner annular ving 9 (at left of frame
in Iig. 1) is preferably provided with in-
ternal gear teeth 11, adapted to mesh with
spur pinions 12, for rotating the respective
cutters 13 when the latter are bodily re-
volved about the center of the dise 7, which
coincides with the axis of the pencil being
sharpened.

The cutters 13 are preferably frusto-coni-
cal, as shown in Figs. 1 and 3, and are piv-
otally supported on the dise 7, on rods or
pivotal studs 14. The pivotal studs 14 are
shown as reduced in size at 15 to form a
shoulder for engaging the face of the disc
7, which is provided with suitable perfora-
tions 106, Huonoh which the reduced por-
tions 15 of the pivotal studs may readily
pass.  Nuts 17 are provided for clamping
and holding the pivotal studs 14 rigidly to
the dise 7, These nuts heing preferably pro-
vided with knurled heads 18, so that the
studs may be readily removed in order to re-
new or replace the cutter when desired. In
the present instance, the reduced portions
15 of the pivotal studs 14, after passing
through the disc 7, pass through holes in
the npper or shanls end 19 of a handle crank
20, so that the clamping nuts 17 may serve
the double purpose of holding the cutters
mounted on the disc and for securing the
handle thereto for rotating the disc.

As will be seen more par Lmularly in Fig. 3,
the frusto-conical cutters 13 are bored out at
21 to rotatably fit the pivotal studs 14 and
are counterbored at 22, in the larger end of
the cutter, for the insertion therein of the
eylindrical hub 23, upon which the pinion 9
is preferably formed or mounted. In this
arrangement, it will be seen that the bore in
the hub 23 of the pinion 9 forms the bearing
support for the large end of the cutter 13.

An important novel feature of my im-
provement is 1n off-setting the axes or cen-
ters of the cutters or mounting them so that,
while the pinions 12 thereof are adapted to

eingage the internal gear 11, the axes of the
piv otal studs 14 ((m(l cutters 13) are not op-
positely located on a diameter passing
through the ceuter of votation of the disc 7.
In other words, the radii from the centers
of the respective pinions 12 through the cen-

ter of votation of the dise 7 intersect at an
angle, that is, the two pivotal studs 14 are

off-set a pxodotenmncd amount, such that
a line between the axes of the two pivotal
studs does not pass through the center of ro-
tation of the disc 7. The amount of ofl-sel
in the present instance is represented by the
distance between the two horizontal dotted
lines A in Fig. 4.

Thig oy <moomont brings the centers of the
cutters shghtly closer together, than on a
diameter, and, as the cutters are revelved
about the axis of the pencil, the contacts
thereof with the pencil, obviously, are not
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diametrically opposite, but are on the same
side of a diametral plane through the axis of
revolution of the cutters. This produces two
points of engagement on the same side of
the center which, instead of reacting one
against the other, tend to push the pencil to
one side in a direction at right angles to a
line between the pivotal centers of the cut-
ters 13. In order to counteract this lateral
thrust of the cutters against the pencil, a
guide and counter-thrust member 24 is pref-
erably positioned opposite the direction of
off-set of the cutters, at right angles to u
line between the centers thereof, and concen-
trically of the axis of rotation of the disc 7,
substantially as shown in Fig. 1. The guide
member or finger 24 is, as here shown, formed
as a conic section, the axis of which coincides
with the axis of votation of the dise 7; and
the apex of the inner face of the cone, of
which the guide is a section, is substantially
coincident with the front surface of the disc
7, or with a stop abutment 25 mounted cen-
trally of the disc 7 and projecting to the left
thereof, as shown in Figs. 1'and 6 of the
drawings. *The stop or abutment 25 is adapt-
ed to limit the inward movement of the pen-
cil during the sharpening operation, there-
by preventing excess cutting away of the
pencil after it has been properly sharpened.

It will be seen that the guide member 24
provides for holding and, as it were, forcing
the pencil into the crotch or groove between
the conical cutters, so that the latter must
sharpen the pencil absolutely concentrically
of the axis.thereof, that is, the guide acts as
the third contact (with the two off-set cut-
ters) of a three-point engagement of the pen-
cil during the sharpening operation thereof.
This enables the cutters to produce, at all
times, a conical point on the pencil, which is
substantially symmetrical with the body of
the pencil.

The guide member or finger 24 may be of
any suitable shape and may be supported, so
as to rotate with the disc 7, in any preferred
manner, but, in the present instance, it is
formed as part of the tubular ‘gnide 26,
through which the pencil is inserted during
the sharpening operation, this tubular guide
26 being preferably provided with a flange
27, or suitable arms, provided with perfora-
tions at 28, in which the outer ends of the
pivotal studs 14 are secured in any suitable
manner, as by riveting over the ends thereof,
as shown at 29, in Fig. 3. In this manner,
it will be seen that the guide finger or mem-
ber 24 is adapted to be revolved with the cut-
ters about the pencil point during the sharp-
ening operation, for, since the pivotal studs
are secured to the disc 7, the guide member
and cutters are likewise revoluble therewith,
and secured thereto by the clamping nuts 17—
18, as previously pointed out.

In order to provide for catching and hold-

3

ing the shavings or chips resulting from the
sharpening operation, a shavings receptacle
30 is provided. This receptacle comprises
two parallel sheet metal walls 31 and 32,

~which are preferably provided with turncd-

over laterally projecting flanges 33 adapted
to support therebetween the peripheral wall
of the receptacle or compartment. In the
present instance, the lower periphery of the
receptacle is shown as octagonal, although, of
course, the shape is immaterial, and a thin
sheet metal wall 34 is preferably mounted be-
tween the flanges 83 in the lower half of the
receptacle, the upper lateral edges of the
peripheral wall 34 being provided with off-
set tongues 35, extending laterally to engage
the flanges 83, as indicated in Figs. 2 and &
of the drawings. The upper ends of the pe-
ripheral wall 34 are provided with off-set
tongues 36 and 37, between which the ends of
a celluloid or similar transparent peripheral
wall member 38 is inserted, the latter being
adapted to constitute the enclosure between
the upper portions of the flanges 33, as more
particularly seen in Fig. 2. The peripheral
walls 34 and 38 of the receptacle 30 are held
in place by transverse rods or connectors 39,
three of which are shown in the present in-
stance, one at the top and two at the bottom
of the shavings receptacle, these links or con-
necting rods being preferably provided with
tongues 40, which pass through slots in the
flanges 33 and are bent over, as shown in Fig.
1, to thereby clamp the end plates 31 and 32
firmly together and, at the same time, support
the peripheral walls 84 and 38 therebetween.

The outer wall 32 of the receptacle 1s pre-
vided with an opening at 41 for the passage
therethrough of the pencil guide tube 26,
while the other end wall 31 is provided with
a large opening 42 (Fig. 4) preferably adapt-
ed to fit over the outer edge of the annular
gear ring 9. In order to hold the shavings
receptacle in place on the sharpener frame,
the serews 10, as will be seen in Fig. 4, are
preferably provided with large heads, which
extend beyond the peripheral edge of the in-
ternal gear ring 9, and the edge of the open-
ing 42 in the wall plate 31 is preferably pro-
vided with four notches 43, corresponding to
the four screws 10. - These notches are adapt-
ed to permit the receptacle to be mounted on
the frame 1, by enabling the opening 41 in
the plate 31 to be slipped over the heads of
the screws, after which, by turhing the re-
ceptacle to the position shown in Figs. 2 and
4, the heads of the serews 10 will engage the
wall 31 between the notches 43 and thus hold
the receptacle firmly in position. As pre-
vicusly indicated, my improved pencil sharp-
ener may be mounted in any position, for by
providing the four notches 43 and the four
Ings or screw heads 10, the receptacle may be
located in any one of four rectangular posi-
tions.
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The operation of my impioved pencil
sharpener will be understood from the fore-
going deseription; and it will be readily un-
derstood that the angle of taper of the point
of the peneil may be determined according to
the angle of the frusto-conical cutters. Pref-
wably, in my sharpener, the cutters 13 are so
shaped as to produce a long tapering point,
which most people prefer, but which the ordi-
nary pencil sharpener cannot safely produce.
Tv v improved pencil sharpener, however, 1t
will he understood that the guide 24 and the
off-set culters, giving the three point engage-
ment of the peucil during the pointing opera-
tion, so steadies, guides and holds the pencil
that the wood is cut away. always concentric
with the axis ef the pencil, and there is prac-
tically no possibility of the point being brok-
en during the sharpening operation. Fur-
thermore, by providing the stop abutment or
stud 25 for engaging the point of the pencil
and limmiting its inward movement, continued
and excessive sharpening or cutting away
of the pencil is avoided and the operator 1s
notified at once when the point is sharpened
to its fullest extent.

An important feature of my improvement
is the provision of frusto-conical cutters 13,
which may be cheaply manufactured, and
mounting them on the rotary bearing disc, so
that they may be readily removed. ‘Fhis is
accomplished by rotatably supporting the
frusto-coniecal cutters 13 on the pivotal studs
14, which are secured to the rotatable disc 7
by knurled nuts 18, which enables the cutters
to be replaced at any time that they may be-
~ome dull. That is, by simply removing the
nuts 17—18, the pivotal studs 14 may be with-
drawn from the dise 7, the cutters removed
and new cutters placed thereon, after which
the studs are again secured to the disc 7. In
my sharpener, this is such a simple operation
that anyone can replace the cutters when re-
quired.  The rotating cutter supporting disc
T may be formed of metal or punched from
sheet steel, in common with the haudle 20;
but, in use, the bearing is net likely to be
oiled frequently and, therefore, it may be de-
sirable or preferable to form the disc 7 of
hard fiber, which will not require frequent
oiling and will reduce friction.

While I have shown my mwmproved pencil
sharpener in the preferred form, it will be
understood that I do not wish to be limited
to the specific details of construction shown,
for obviously, many of these may be modified,
changed or rearranged to secure the sane re-
sults, without departing from the spirit and
scope of the invention.

I elaim:—

1. A pencil sharpener comprising
rotary cutters, mounted so as to be revolved
about a center adapted to coincide with the
axis of the pencil to be sharpened, the axes
of rotation of said cutters being off-set rela-

a pair of

1,774,584

tive to said center of revolution so that a line
therebetween does not pass through the axis
of the pencil, and guiding means located op-
posite the direction of said off-set for hold-
mg the pencil in the angle between the cut-
ters.

2. A pencil sharpener comprising a pair of
rotary cutters, means for revolving said cut-
ters bodily about a center adapted to coin-
cide with the axis of the pencil, the axes of
rotation of said cutters being off-set so that
a line therebetween does not pass through the
axis of the pencil, and guiding means lo-
cated opposite the direction of off-set for
helding the pencil in the angle between the
cutters while it is pushed into the sharpener.

3. A pencil sharpener comprising a pair
of frusto-conical cutters, each provided with
a spur pinion at the larger end thereof, an
internal gear with which said pinions are
adapted to cooperate, parallel pivotal studs
upon which said cutters are mounted for ro-
tation, a rotatable support carrying said studs
and cutters for revolving them hodily about
an axis coineiding with the axis of the pencil,
said pivotal studs being displaced laterally
relative to a diameter of said rotatable sup-
port, the displacement being such that a line
between the axes of said studs does not pass
through the axis of the pencil, and guiding
means located opposite the direction of dis-
placement of said cutters for holding the pen-
cil in the angle between the cutters and in
axial alignment with the axis of revolution
of the cutters, the guide and cutters form-
ing three points of contact with the pencil.

4. A pencil shavpener comprising a sup-
porting frame, which is provided with a beay-
ing opening, a rotatable disc mounted in said
bearing opening, means for holding satd dise
in the bearing opening for rotation, an aunu-
Iar internal gear mounted on said frame con-
centrically of the axis of rotation of said disc,
a pair of rotary cutters mounted for rotation
on parallel pivotal studs projecting outward-
ly from said disc, pinions carvied by said cut-
ters and adapted to mesh with said internal
gear, said pivotal studs being off-set rela-
tive to a diameter of said dise, so that a line
between the centers of said studs does not
pass through the center of rotation of said
dise, and a guide member supported by said
pivotal studs for holding the pencil in axial
alignment with the axis of rotation of said
dise, said pencil holding guide member being
located opposite the direction of off-sct of
sald cutters, that is at right angles to a line
between the centers of said pivotal studs, the
guide and cutters forming three points of
contact with the pencil.

5. The pencil sharpener as claimed in ¢laim
4, 1in which the outer ends of said pivotal studs
are secured to and adapted to support a mem-
ber provided with a tubular guide for the
pencil and said guide is provided with an
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off-set finger forming said guide member
forming the third point of contact with and
for holding and directing the pencil between
the cutters and along the axis of rotation of
said disec.

6. A pencil sharpener comprising a sheet
metal frame, provided with a relatively large
bearing aperture, a pair of rotary cutters, a
disc supporting said cutters and mounted for
rotation in said aperture, said disc being
of substantially the same thickness as the
sheet metal frame, annular sheet metal rings
mounted on opposite faces of the frame in
position to hold said disc for rotation in the
aperture, and a sheet metal crank handle ex-
tending outwardly then radially of said disc
for rotating the same.

7. The pencil sharpener as claimed in claim
6 in which the pair of rotary cutters is mount-
ed on parallel pivotal studs secured to said
disc, said cutters being frusto-conical and
provided with spur pinions, at the ends there-
of, and an internal gear mounted on said
frame adapted to cooperate with said pin-
ions for rotating the cutters when the dise
is turned by said handle.

8. The pencil sharpener as claimed in
claim 6, in which the pair of frusto-conical
cutters i1s mounted on parallel pivat studs
adapted to be secured to said disc, the line of
centers between said pivotal studs being off-
set velative to the axis of rotation of said disc
and a guide member adapted to engage the
pencil and hold it in axial alignment with
the center of said ratatable disc.

9. A pencil sharpener comprising a sheet
metal frame, stamped with stiffening ribs
and provided with a bearing aperture,
a pair of rotary cutters with spur pinions,
a rotatable disc supporting said cutters and
mounted in said bearing aperture, said dise
being of substantially the same thickness as
the sheet metal frame, annular sheet metal
rings removably secured on opposite faces of
said frame for cooperation with opposite
taces of said rotatable dise for holding the
same for rotation in the plane of said frame,
one of said annular rings being provided
with internal gear teeth for engaging said
pinions and rotating the cutters and screws
for securing said rings to the frame concen-
tric with said disc.

10. The pencil sharpener as claimed in
claim 9, in which said rotatable disc is pro-
vided with perforations for removably sup-
porting a pair of parallel pivotal studs, upon
which the rotary cutters are mounted and
nuts for removably securing said studs to said
rotatable disc, thereby permitting the cutters
to be removed.

11. The pencil sharpener as claimed in
claim 9, in which a pair of pivotal studs for
supporting the rotary cutters is mounted on
said disc and adapted to project outward par-
allel to the axis of rotation thereof, the studs

5

being off-set so that a line between their axes
does not pass through the axis of rotation of
the disc, the outer ends of said pivotal studs
being secured to a tubular guide member pro-
vided with an angularly disposed guide fin-
ger, the angle of which corresponds substan-
tially to the angle to be given to the point of
the pencil in sharpening the same, the axis
of said guide being in axial alignment with
the center of rotation of said disc.

12. A pencil sharpener comprising a ro-
tatable disc provided with perforations, a
crank handle for rotating said disc provided
with perforations corresponding to the per-
forations in said disc, a pair of cutters pro-
vided with spur pinions for rotating the
same, an internal gear parallel to and con-
centric with said rotatable disc for engaging
said pinions, a pair of parallel pivotal studs
for rotatably supporting said cutters, the
ends of said pivotal studs being threaded
and adapted to pass through the perforations
in said disc and handle, and nuts for the
threaded ends of said studs for clamping the
studs and the handle to said rotatable disc
for rotation of the cutters by said handle.
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