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This invention relates to a pencil sharpener with elec 
tric power for sharpening a pencil with a simple inserting 
action by one hand only. 

It is an object of the invention to provide a construc 
tion for controlling the operation of electric motor auto 
matically following a pencil insertion and draw out, more 
over, it is available to different size pencils. 
As a further object, the invention proposes a novel 

construction for disposal of pencil shavings automatically 
into a detachable container. 

Other advantageous features will be apparent to one 
skilled in the art from the following description of an 
embodiment of the invention and from the drawings, of 
which: 
FIGURE 1 is an elevation of an electric pencil sharp 

ener with an electric motor at pedestal. 
‘FIGURE 2 is an elevation of an electric pencil sharp 

ener with an electric motor, shield case with pedestal 
structure partially disclosed, and the trash box in separate 
position. 
FIGURE 3 is a section on the line 3-3 of FIGURE 2. 
FIGURE 4 is a section on the line 4-—4 of FIGURE 2. 
FIGURE 5 is a section on the line 5-5 of FIGURE 2. 
FIGURE 6 is a section on the line 6-6 of FIGURE 2. 
FIGURE 7 is a section on the line 7—7 of FIGURE 2. 
FIGURE 8 is a section on the line 8—3 of FIGURE 2. 
FIGURE 9 is a section on the line 9—9 of FIGURE 2. 
FIGURE 10‘ is a section on the line 19-10 of FIG 

URE 2. 
FIGURE 11 is a section on the line 11—I1 of FIG 

URE 3 in enlargement, (A) pencil inlet 38-11, (B) pencil 
inlet 38-12, (C) pencil inlet 38-0, and (D) pencil inlet 
38-61. 
FIGURE 12 is a section on the line 12—ll2 of FIG 

URE 6. 
FIGURE 13 is a section on the line I3—I3 of FIG 

URE 10. 
FIGURE 14 is an electric circuit diagram and opera 

tion embodying a part of the invention. 
The electric pencil sharpener shown in FIGURES l and 

2 is designed as erect~type, pencil is inserted into it for 
sharpening from the top. An electric motor 20‘ is set 
at base of pedestal 21. On the base of pedestal 21 there 
are four countersunk holes 22 for screws to secure the 
unit on desk corner, or some ?xture. Shield case 43 is 
constructed on the pedestal 21. 1 
As illustrated in FIGURES 2, 3, 4, 5 and 11, on the 

top is a rotatable pencil inlet round-cover 38 with four 
different size inlets 33-11, 38-11, 38-c and 38-1i sitting in 
a circle. The center of the inlet-cover 38 is inserted at 
stud 41 and can rotate around the stud. The stud 41 
is ?xed at top surface of the shield case 43. A conical 
spring washer 40' is ?xed on the top terminal of stud 41 
and presses the inlet-cover 33 downwardly. On the 
lower side rim of the inlet-cover 38 there are four down~ 
wardly extending detents 42, while on the top surface of 
the case 43 there are four dimples 54 in a circle which 
match the four detents 42. The inlet-cover 33 is held 
in indexed position by the depressive force of the conical 
spring washer 49 to force the detents into respective dim 
ples. The pencil inlets may be added in different sizes 
at the same time increasing corresponding number of 
dimples and detents under the same principle. Each inlet 
corresponds to a pair or” valve-plates, inlet 38-11 to valve 
plates 39-11 and 39-11’, inlet 38-b to valve-plates 39-!) and 
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39-12’, inlet 38-c to valve-plates 39-0 and 39-c', inlet 38-11 
to valve-plates 39-11 and 39-11’ respectively. Linking with 
spring hinges the valve-plates are installed at lower side 
rim of the inlets. In actuality, each valve-plate is half 
part of each spring hinge, the other half, 53, as indicated, , 
is ?xed on the under side of inlet cover 38 near each inlet 
by rivets 64; hinge springs 63 are installed at their hinge 
pin to keep the valve-plate tending to level and to close 
the lower end of each inlet. The valve-plates, therefore, 
can be turned down pivotally if a pencil is inserted into 
the inlet, and can return to level by the hinge springs 
action when the pencil is drawn out. They are at right 
angles to each radial direction of the inlet-cover 38. 39-11, 
39-b, 39-0 and 39-12’ are at outer valve position, 39-11’, 
39-b’, 39-0’ and 39-11" are at inner valve position. All 
the valve-plates are in half-moon shapes and have different 
lengths in proportion to the size of the inlets, but all of 
them are in equal widths which permit them to have equal 
depth travel when they are turned down pivotally. In 
FIGURE 11, B—C illustrates the de?nite depth level. In 
FIGURES 2 and 11, A—A is the center line of pencil inlet 
path. At the inlet path the large size inlet shows their 
valve-plates far apart from A--A; the small size inlet 
shows their valve-plates near A-—A. The pivotally turn 
ing axles of the valve-plates are also at different distances 
from the center line A—A. The outer valve-plates are of 
different thicknesses. The thickness of the outer valve 
plate is in reverse proportion to the size of inlet. The 
large size inlet has thin outer valve-plate, while the small 
size inlet has thicker outer valve-plate, as shown in FIG 
URE 11. The outer valve-plate 39-11’ of the smallest size 
inlet 38-11 is the thickest while 39-11 of the largest size 
inlet 38-12 is the least thick. The thickness of them are 
so designed that the thicker outer valve-plate of the small 
size inlet will have the same effective end travel as the _ 
thin outer valve-plate of the large size inlet when they 
are turned down pivotally at the pencil inlet path. B-C 
is the de?nite eifective end travel. Therefore, any outer 
valve-plate of any size inlet travels at equal depth and 
reaches a definite effective end travel during matched size 
pencil inserted for sharpening. 
A microswitch 35 is installed at the top inside corner 

of the case 43 by two screws 62, to control the electrical 
circuit of the motor. A spring actuator 37 actuates the 
microswitch to be On or Off by control of button 36. The 
lower portion 37-h of the spring actuator is secured at 
the bottom of the microswitch by said screws 62, the up 
per portion 37-11 stretches out from slot 56 on the top of 
the case 43 and reaches the pencil inlet path B as indi 
cated, under the inlet-cover 38 and above pencil guide 
33-11. As mentioned above B is at the de?nite depth and 
effective end travel path of any size outer valve-plate. 
The top terminal of the spring actuator, therefore, will 
be pushed outward from B to C by any outer valve-plate 
when it is turned down pivotally at the pencil inlet path. 
The spring actuator 37 then will depress the microswitch 
button 36, and the microswitch 35 will be in On position. 
In reverse, the top terminal of the spring actuator will 
return from C to B by its spring force when the outer 
valve-plate returns to level, the microswitch button will 
automatically spring out from the depressed position, and 
the microswitch will go back to Off position. 
The motor 20 may be an A.C. or DC. motor. Power 

is supplied along plug 24, wire leads 23 and 23-11 from 
A.C. or DC. power source according to the motor. Be 
fore reaching the motor the power has to pass through 
the microswitch as shown in FIGURE 14. 
As shown in FIGURES 2, 5, 6, 7, 8 and 9, a pair of 

worm-type cutters 25 are supported between top and bot 
tom circular plates 34 and 26, and are turnable steadily 
on their axles 27. 27-1) and 27-11 are the axles’ top and 
bottom portions. 27-h are freely inserted into top cir 
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cular plate 34; 27-12 are freely inserted into respective 
alined bores in the bottom circular plate 26 and pass 
through it. At the lower portion the axles are in collar 
form, as illustrated 27—c. The upper portion of the top 
circular plate 34 is circular shelf 33 which is rotatably 
inserted in a bore of the top of the shield case 43, and 
after passing through the shield case 43 it reaches the 
pencil guide 33~a. Two gears 28 are installed at the bot 
tom terminals of the two axles 27-a below the circular 
plate 26, within a stationary internal ring gear 57. The 
two gears 28 are engaged with the ring gear 57. The 
ring gear 57 is ?xed at the pedestal structure 58 by two 
lock pins 44. Each lock pin is inserted in slots on the 
ring gear and the pedestal structure. The pedestal struc 
ture 58 is connected to the shield case 43 and pedestal 21. 
Gear 29 is directly engaged with shaft gear 45 of the motor 
29. Shaft 30 of the gear 29 is supported at the pedestal 
21 as at 31, and its top terminal is ?xed at the center of 
the circular plate 26. In order to get low rotating speed 
of the worm-type cutters 25 from high rpm. of the motor, 
the ratio of teeth between the gear 29 and the shaft gear 
45 is high. Two ?exible brush-like plates 32 are installed 
at the rim or" the circular plate 26 and extend outward to 
the surface of ring plate 55 where they touch. The ring 
plate 55 is ?xed at the inboard wall of the shield case 
43 and around the circular plate 26. The circular plate 
26 is located at inner side of the ring plate 55 with a 
downward inturned ?ange overlapping an upward in 
turned ?ange of the ring plate 55, as shown in FIGURE 
12; the inside of the shield case, therefore, is completely 
partitioned into two compartments by them, the worm 
type cutters in upper compartment and the gear members 
in lower compartment. Though closely adjacent, the cir 
cular plate rotates while the ring plate remains stable. 
A disposal tube 46 connected to the ring plate 55 has an 
inlet 46-a (FIG. 7) and outlet 47. The tube 46 is con 
nected to lower part of the ring plate with the disposal 
hole 46-a on upper part of the ring plate and the disposal 
hole 47 through bottom of shield case. The upper por 
tion of tube 46 is larger than its lower portion. A detach 
able trash box 49 is connected to the outlet 47 as will be 
later explained. 

Since the stud 41 is located in an o?set position with 
respect to line A—A of FIG. 2 such that the axis of each 
pencil aperture in cover 38 may be brought into alinement 
with a line de?ned as A—A in FIG. 2 by indexing of 
said cover which permits easy selection of the right size 
inlet for pencil to be sharpened. As the pencil is inserted 
the following action comes in sequence: (1) The outer 
valve-plate of the selected pencil inlet and spring actuator 
depress the microswitch to On position starting the motor; 
(2) the shaft gear 45 of motor 29 motivates the rotation 
of gear 29; (3) in conjunction with the shaft 30 of the 
gear 29, the circular plate 26 rotates which consequently 
revolves the two worm-type cutters 25, two gears 23 and 
two ?exible brush-like plates 32; the top circular plate 34 
and pencil guide 33 and 33—a' also rotate; (4) the sta 
tionary internal gear 57 makes the two gears 28 to rotate 
which in turn cause the two worm-type cutters to rotate; 
(5) the pencil now is starting to be sharpened by the cut 
ters; (6) the pencil shavings partially fall on the bottom 
circular plate 26. The rotating circular plate 26 makes 
the shavings which fall on it move outwardly to the sur 
face of the ring plate 55 by centrifugal force; the two 
?exible brush-like plates brush the shavings onto the 
surface of the ring plate; ?nally the shavings will pass 
through the disposal hole to be stowed in the trash box. 
The trash box 49 may be made in any form as desired; 

a paper box to be thrown away when full just like an 
ordinary paper cup to be thrown away after use, or the 
trash box may be a permanent one as designed here. The 
connecting mechanism between outlet 47 and inlet of 
trash box 49 may be in any form using any one of many 
general known connections. Here is only a simple case, 
as shown in FIGURES 2, 10 and 13. Adjacent the outlet 
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47 there is a narrow concave neck ring 43. The inlet of 
trash box 49 has slight spring effect, on its top rim be 
cause it is formed in three strips 50 and conical form, 
while along its middle has a narrow concave neck ring 51. 
The dimension and location of both the concave neck 
rings 48 and 51 are matched when the trash box 49 is 
attached to the outlet 47. The top of the trash box is 
hinged with hinge-pin and springs 52 at one side wall, 
and is openable at the other side. The open edges are 
provided with rolls 6i’) and 61, the upper roll 60 being of 
spring etfect will slide down over the lower roll 61 and 
will ?rmly close the box when the top is depressed. The 
hinge springs have purpose of supporting the box weight 
and to keep the lid down. 
For high e?iciency, the circular plate 26 may be modi 

?ed to a dome-like shape whereby shavings may fall onto 
the ring plate 55 not only by centrifugal force but by the 
sloping surface of the circular plate as well. The two 
?exible brush-like plates may be a replaceable type. The 
hinge springs installed on the inner valve-plates are 
stronger than those installed on the outer valve-plates in 
order to keep balance when the other valve-plates push 
the microswitch spring actuator and button. The interior 
of the thicker cutter valve-plates may be hollow. A small 
type indicating light for motor operation may be installed 
for more impressive exterior. 

It is clear that my invention has no intention to include 
the general structures of the worm-type cutters, the gear 
members and the trash box; their descriptions are just for 
helping to understand the whole construction and oper 
ation. The construction of the small electric motor and 
the microswitch are also a common knowledge and are 
considered unnecessary to describe in detail here. 

It will be understood that there may be other means 
with simple modi?cation from the dilferent thickness 
means of the valve-plates to govern the microswitch 35. 
Having thus described my invention, what I claim as 

new, and desire to secure by United States Letters Patent 
1s: 

1. An electric pencil sharpener comprising a motor in 
stalled on a pedestal; gear members gear-connected on 
said motor; cutters carried by and on said gear members; 
a shield case mounted on said pedestal, and shielding said 
gear members and said cutters; a microswitch installed 
within said case to link and control the electric circuit of 
said motor; a pencil inlet having a diameter equal to the 
diameter of the largest pencil which may be used, ?xed 
on the top center of said case, through which a pencil may 
be extended between said cutters for sharpening; a round 
cover apertured with four different size pencil inlets along 
a circle, and rotatably mounted on the top of said case 
with four steady standing positions thereon; at each said 
steady standing position a certain size inlet of said cover 
being coaxial with said inlet on the top of said case, 
adapted to receive a certain size pencil; two valve-plates 
pivotally installed in the pencil inlet of the casing, the 
pivotal axis of the valve-plates being at right angles to 
the radial direction of said cover; said valve-plates being 
spring biased and normally tending to level and close each 
said inlet or" said cover, and being able to be turned down 
pivotally when they are selected to align with said cut 
ters and a proper size pencil is inserted, and returnable 
to level by the spring effect when said pencil is drawn 
out; during said turning down motion the outer valve-plate 
of each said two valve-plates turning outward relative 
to said shield case, and the inner valve-plate turning in 
ward relative to said shield case; the microswitch having 
a spring actuator, said spring actuator being in the path 
of movement of the outwardly moving valve-plate, so that 
the spring actuator of said microswitch being pushed by 
said valve-plates, actuating said microswitch to the On 
position, and closing the electric circuit of said motor; 
said spring actuator of said microswitch coming out from 
a slot of said case and being extended to the pencil inlet 
way, along the space between said cover and the top of 
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said case; four said outer valve-plates being so arranged 
in four different thicknesses to match four different size 
pencils respectively, that each of them can push said spring 
actuator outward to actuate said microswitch to On posi 
tion, when each of them is selected at said pencil inlet 
way, and a matched size pencil is inserted for sharpening. 

2. An electric pencil sharpener comprising a motor in 
stalled on a pedestal; gear members gear-connected on 
said motor; a circular plate installed on and carried by 
said gear members; cutters rotatably mounted on and 
carried by said circular plate; a shield case ?xed on said 
pedestal and shielding said gear members and said cutters; 
a stationary ring plate ?xed on the inboard wall of said 
case and around the periphery of said circular plate; at 
the adjoining portion of the ring plate and circular plate, 
a downward inturned-?ange of said circular plate slidably 
overlapping an upward inturned-?ange of said ring plate, 
so that said stationary ring plate and said rotatable cir 
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6 
cular plate completely partition said cutters at the upper 
side of said plates,- and said gear members at the lower 
side of said plates in said case; a pair of brush-like plates 
installed at the rim of said circular plate, and extending 
over and slidably touching upon said ring plate; a pencil 
shavings disposal hole on said ring plate leading to bottom 
corner outlet, and a detachable container connected to 
said outlet. 
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