2,566,809

R. E. RISLEY ETAL

Sept. 4, 1951

KNIFE SHARPENER

3 Sheets—-Sheet 1

Filed Oct. 31, 1947

INVENTOR.
PAave. B.ScHrAaR~E

AOSERE, R/SLEY

AT TORNEY.



Sept. 4, 1951 R. E. RISLEY ETAL 2,566,809
KNIFE SHARPENER
Filed Oct. 31, 1947 3 Sheets-Sheet 2

INVENTOR.
Paue B.ScrarF
ROGER £ FISLEY

BY 7 .
L

ATTORNEY



Sept. 4, 1951 R E. RISLEY ETAL 2,566,809
KNIFE SHARPENER

Filed Oct. 31, 1947 3 Sheets-Sheet 3
L e
55
b7
77-
59 4222 Z
T T T 7777 0
%
21 ’fzég 25
' m\\\\mk
Z L %2 &7

C____TINVENTOR. &
Pave B. ScwAarF
By  ROGERE.RiSLEY

AferT

ATTORNEY




Patented-Sept. 4, 1951

2,566,809

UNITED STATES PATENT OFFICE

2,566,809
KNIFE SHARPENER

Roger E. Risley and Paul B, Scharf, Bradford,
Pa., assignors to Dresser Industries, Inc., Cleve-
land, Ohio, a corporation of Pennsylvania

Application October 31, 1947, Serial No. 783,374
(CL 51—148)

7 Claims.

1

This invention relates to grinding machines of
‘the abrasive belt type.

An object of the invention is to provide an
improved grinding machine particularly suitable
for sharpening knives, scissors or the like.

Another object of the invention is to provide
a grinding machine in which the grinding mech-
anism is enclosed excepting for the end of the
abrasive belt and excepting the portions of the
belt which may. be engaged by the tool during
the grinding thereof.

Another object of the invention is to provide
an abrasive belt grinding machine in which the
belt is automaticaily maintained at the proper
tension.

Another object of the invention is to provide

10

15

an abrasive belt grinding machine in which the -

belt runs in the vertical direction making both
sides of the outer surface of the belt available
for use in the sharpening of a tool.

Another object of the invention is to provide
an abrasive belt: grinding machine adaptable
to grinding either knives or scissors without ad-
justment of the machine.

Another object of the invention is to provide
an abrasive belt grinding machine which utilizes
‘a high speed light weight motor without excessive
belt speed and which utilizes the weight of the
motor for maintaining tension of the belt.

Another object of the invention is to provide
an gbrasive belt grinding machine in which a

continuous supporting surface is furnished for-

the tool being ground.

Another object of the invention is to provide
an abrasive belt grinding machine in which the
abrasive belt may he easily replaced or inter-
changed with another belt having a different
surface. : :

Another object of the invention is to provide

_an improved grinding machine which is economi-
cal to manufacture, efficient in operation, and
“durable in use.
In accordance with the invention, these objects
are accomplished by providing a knife sharpener
"in which a housing encases and supports a motor,
speed reduction means, and an abrasive belt, and
-also furnishes guiding means so that various tools
may be sharpened without adjustment of the
machine. The abrasive belt is mounted on a pair
of driving and driven pulleys. The driven pulley
"is rotatably supported about a fixed axis by
" the housing while the driving pulley is rotatably
“supported about a movable axis and mounted so
that the belt may be tightened by movement
“thereof, The driving pulley, in the preferred
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form, is cup-shaped and is of a larger size than
a motor drive wheel which is received within the
cup-shaped opening of the driving pulley to drive
it by frictional contact therewith. This con-
struction provides clutch means and speed reduc-
tion means in the one unit. The motor is mount-
ed within the housing so that its weight pro-
vides the desired tension on the abrasive belt
which is tightened by movement of the motor
through the contact of its drive wheel and the
driving pulley... The housing is formed to provide
a backing to support the abrasive belt and to
furnish guiding means to support the tool being
sharpened while- it is held against the belt.

A grinding machine constructed in accordance
with the invention is advantageous in that all
of the parts may be enclosed in a housing, thus
reducing -the amount: of dust particles which
can escape to the room in which the machine: is
used. .The construction of the housing is such
that inexpensive die casting may be used in its
formation. The motor used as the driving power
may be of the high speed light weight type while
still avoiding undesirably high speed of the
abrasive belt and providing a belt driving pulley
of ‘relatively large diameter to provide a more
positive drive. The weight of the motor coop-
erates with that of the driving pulley to main-
tain adequate tension on the belt. The machine
is neat in appearance and compact-in form and
may be easily stored. The machine is continu-
ously in adjustment and so is readily useable even
by unskilled workmen.

Other objects and advantages of the inven-
tion will be apparent from the following descrip-
tion and from the accompanying drawings which
show, by way of example, an embodiment of the
invention.

In the drawings:

Fig. 1 is a perspective view of a grinding ma-
chine in accordance with the invention with the
case closed.

Fig. 2 is a view corresponding to Fig. 1 with
the cover partially raised and with an end wall
partially opened showing a portion of the abra-
sive belt and driving pulley.

Fig. 3 is a perspective view of the grinding ma-
chine with the cover removed.

Fig. 4 is a partially broken away plan view of
the grinding machine with the cover removed.

Fig. 5 is a partial vertical longitudinal sectional
view of the grinding machine with the motor
shown in elevation.

Fig. 6 is a vertical cross-sectional view of the




2,568,809

3

grinding machine taken along the line 6—6 of
Fig. 5.

Fig. 7 is a vertical cross sectional view of the
grinding machine taken along the line T—T of
Fig. 5.

Referring to the drawings there is shown a
grinding machine | in accordance with the inven-
tion. As may be seen in Figs. 1 and 2; the ma-
¢hine is encased in a lovver housing 2 covered by
a top nieniber 3.

The lower housitig or base member 2 acts as
the frame for the support of the operating parts
of the machine, to supply an enclosure to pro-
tect the mechanisin and to.provide a neat ap-
péarance.

The housing 2 may be die-cast in a
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one=piece unit and is formed of any suitable ma-

terial such as metal or plastic and comprises a .

top portion 4 with downwardly depending side
walls § and 6, and an end wall 1. The bottom
edges 8 of the side walis § and 6 are inwardly
turned to provide a surface contacting area and
to enhance the appearance of the housing 2 which
may also be ribbed to add to the appearance
thereof. - 'The side walls 5 and 6 are also sloped
inwardly slightly to further improve the appear-
ance. The end wall T of the housing 2 is formed
with horizontally extending louvers § to permit
ventilation of the housing, and its bottom edge
8 is thickened and turned inwardly. Recesses are
provided on the bottom edge of the housing: to
receive surface contacting members 18. formed of
rubber or. other resilient material. The top 4 of
the housing 2 is generally flat in contour with a
raised portion .11 at .one end adjacent the rear
side 6 of the housing for the mounting of an
electric switeh 12 and to provide a termlnal for
an electric cord 3.

~In order to provide a mounting for a top pulley
to carry an abrasive belt, the top 4 of the housing

2.is formed with an upwardly extending frame .

portion 14. - A longitudinally extending horizontal
portion 15 is branched off from the extension i4
and formed with a downwardly turned end 16 and
an upwardly turned end 17, the end (7 coacting
with the upper end of the extensmn 14 to prov1de
shaft mounting ends which are perforated to
form a_support for a pulley shaft i8. A backmg
or support for an abraswe belt 28 is made by
forming the horizontal portmn 15 of the housing
2 with edges somewhat wider than the main body
thereof and tapering the edges outwardly and
downwardly as indicated at {9 and 20 (Fig. 6).
The housing 2 is also formed with tool .guiding
means in the top 4 thereof comprising a pair of
upwardly extending guideways 24 and 25, each
of these members having thlckened longltudmally
extendmg upper portlons ‘96 'and 27. The guide-~
‘'ways 24 and 25 are positioned on opposite sides
of the puilley mounting assembly formed of the
extensions {4 and 15 and extend parallel to the
length of the shaft I8, the length of the guide-
ways being approximately equal to or slightly
greater than the width of an abrasive belt 28 fo
be carried by a pulley. mounted on the shaft 8.
Inclined surfaces 29 _and 30 are formed. on the
inner sides of the thickened portions 28, and 27
with an angle with respect to the abrasive belt
28 so that the tool to. be sharpened is always,
when placed on. the urfaces. properly p051t10ned
“with respect to the belt. ™ "
' Mounting means for. a motor in the housing 2
is provided by lugs 31 @nd 32 formed on the inside
of the front side ‘wall 6 above the center. thereof.
.The lugs are perforated as indicated -at 34. and
35 t0 receive a beaiing shaft, “A third perforated

4
lug 33 is also provided adjacent the edge of thé
end wall 6 to provide means for mounting a driv-
ing pulley. A door 3§ is provided at one end of
the housing 2 to close the open end of the hous-
ing and to provide easy access for replacement
of the abrasive belt.

The door 36 is formed with louvers 37 to per-
mit through ventilation of the housing and is
pivotally mounted by means of studs or screws
39 inserted through perforations in the lower
edges of the front ends of the side walls 5 and 6.
The door is held closed by a spring-pressed ball
assembly 48 including a ball 4t retained in a
holder 42 and urged outwardly by a spiral spring
44, The ball assembly is adapted to be retained
in a recess or bore 45 in the top edge of the door

-+ 14, The ball -£1 -is adapted to be received in a
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recess 46 in the lower edge of the downwardly .
turned portion 16 to hold the door closed.

A motor 47 is fitted with a hinge-like bracket
438 adapted to be pivotally supported by a pivot
shaft 50 engaging in the perforations 34 and 35
of the lugs 31 and 32. The drive shaft 51 of the
motor is fitted with a wheel 52 secured thereon
by a pin 53 and having a friction drive surface. 54.

A top or driven pulley 55 with bearing surfaces
56 and 57 is mounted on the shaft 18. 'The outer
surface of the pulley 5% is formed with flanged
edges 59 and 88 to guide the belt in centered posi-
tion thereon. The shaft I8 is secured against
longitudinal movement by .a pin 60 which is
threaded or secured by a friction fit in an aper-
turein the frame portion 4.

A driving pulley assembly is pivoted carried
by the mounting lug 33. The pulley assembly
comprises-a bracket arm 64 having one end 65
pivotaily mounted by the shaft 50, the other end
66 of the bracket arm being enlarged to. form a
bearing ‘housing. 87. for a bearing- 69 having an
eccentrically positioned bearing surface 10. - The
weight of the bracket arm 64 may be varied as
desired, as will hereinafter appear. A cup-shaped
driving pulley wheel 7, the weight of ‘which may
be varied as desired, is.supported by a shaft 12
rotatably supported in the bearing 69 by a lock
washer 14 or other suitable means. -The- outer
surface 15 of the cup-shaped driving pulley wheel -
11 is crowned to cause the abrasive belt 28 to be
centered thereon. Air eirculation for the cooling
of the motor 47 is prov1ded by making spokes-7la
on the pulley wheel 71 fan-bladed in shape. By

© reason of the mounting of the bracket arm 64 and
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the motor bracket 49 on the shaft 50 the pivot
axes of the motor and the cup-shaped wheel Ti
are maintained in alignment.

The endless abrasive belt 28 is preferably made
of woven material surfaced with an abrasive sub-
stance of the desired grinding quality ang it is
adapted to be placed over the pulleys 58 and Ti
and held stretched by the weight of the driving
pulley and the motor 47.

The top member or cover 8 may be die cast in
a one piece ynit of any suitable material such as
metal or plastic and is preferably formed with a
flat top portion 83 havmg downwardly depending
side walls 81 adapted to abut against the upper
ends of the side walls of the lower housing 2. In
order that the top member 3 3. may be secured in
position over the lower housing 2, catches or
fastening members 82 are provided. The fasten-
ing members 82 are semi-circular.in shape and
may be rotatably fastened to the side walls § and
6 of the lower housing 2 in any. usual manner
such as by screws inserted into the.rear of the
fastening members from the inside of the Housing
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fnember through perforations in the side walls
thereof. (mot shown). The fastening members
are formed with inwardly facing grooves 84 on
the periphery of the semi-circular edges thereof,
the ‘grooves 84 being adapted to engage with
correspondingly-shaped raised projections 85 on
the side walls 81 of the top member 3. To se-
cure the top member 3 to the lower housing. 2,
the fastening members 82 are rotated so that the
inwardly facing grooves 84 are engaged with the
projections 85 thus locking the top member. in
position. A raised portion 86 is provided .on
each of the fastening members to facilitate the
turning thereof: : ‘ :

In the operation-of -the -grinding machine I,
the cord 13 is connected to a source of electric
current and the switch 12 is-turned on. The
rotation of the -motor 47 causes the rotation of
the wheel 52 secured to ‘the drive shaft 51.and
positioned within the cup-shaped opening of the
pulley 1, a clutch contact-with-the inside. of the
pulley being made by - the friction- surface 54
of the wheel 52. By reason of the- differences in
the -diameters of the motor wheel 52 and of the
pulley T1 a speed reduction is obtained permitting
the use of a relatively high speed motor yet pro-
viding a comparatively low belt speed.. The ab-
rasive belt 28 is centered on the pulley i by
the tapered outside surface of the pulley and is
centered on the top pulley 55 by -the flanged
edges 59 and 60 of the pulley.

The required tension is applied to .the abra-
sive belt 28 by the weight of the pivotally mount-
ed bracket 64, which rotatably supports the lower
pulley. The tension is also applied by the weight
of the motor 41 gravitational forces tending to
cause the motor to rotate downwardly about its
pivotal support on the shaft 50 and thereby tend-
ing to cause the driving pulley Ti to rotate down-
wardly  aboub its pivotal support.on:the same
shaft thus providing a force tending to separate
the pulleys 55 and Ti and tensioning the belt.
By reason of the sidewise positioning of the sup-
ports for the motor and the driving pulley, a
limited movement of both parts may take place
practically in a vertical direction and thus the
abrasive belt 16 is tightened while maintained
properly positioned on the upper pulley 53.

In sharpening a knife or other tool with a long
tapered cutting edge, the tool is positioned on
the surface 30 of the guideway 25 and is held at
the proper angle for the sharpening of the edge
thereof. The tools may be inserted either from
the left or the right so that both sides thereof
are ground at the same angle and the continuous
support provided to the-belt by the backings I8
and 20 permits the proper grinding of the curved
or pointed end portions of & tool such as a knife.
As the belt 28 extends to the edges of the sup~
porting surfaces 29 and 30, a knife may be ground
close to its shank, while the blades of a pair of
scissors may be ground close to the pivot.

From the preceding description, it will be seen
that the present invention provides a novel grind-
ing machine of the abrasive belt type in which
tools having cutting edges of various angles may
‘pe sharpened-without-the necessity of adjusting
the grinding machine. The grinding mechanism
is practically completely enclosed and protected
against damage. The abrasive belt 28 may be
easily replaced or changed by opening the door
36 of the machine and lifting the driving pulley
11 to relieve the tension of the belt. The belt
will be held to the desired tension even though it
stretches because of continued use, the tensioning
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means being provided by thé weight 6f theé Hi6tor.
The belt will be properly pesitioned at all times
as the alignment of the motor and pulleys will
be.maintained through a considerable range of
take-up on the belt. A construction is provided
in which both sides of the belt are available for
the sharpening of tools. A continuous support-
ing ‘surface is provided so that the tool may be
properly positioned while its entire cufting edge
is ground. - A positive drive is assured as the
speed. reduction construction permits the use of
a larger driving pulley.

While the invention has been desecribed and
illustrated with reference to a specific embodi-
ment thereof, it will be understood that other
embodiments may be resorted to without depart-
ing from the invention. For example, the motor
47 has been described as being pivotally mounted
in the housing. Other embodiments might
include constructions in which the motor is slid-
ably mounted. . Fuarther, the cup-shaped driving
wheel 11 might also be slidably mounted. In
still 'other embodiments the speed reduction
feature utilizing the cup-shaped wheel Ti might
be eliminated to permit the direct driving. of
the abrasive belt 28 by the wheel 52 of the motor
41. Therefore, the form of the invention set out
above should be considered as illustrative and
not as limiting the scope of the following claims.

We claim:

1. A grinding machine comprising a housing,
an idler pulley rotatably supported by said hous-
ing for rotation about a fixed axis, a floating
pulley having a peripheral rim portion, means
for.rotatably mounting the floating pulley in-
cluding. a shaft parallel to the axis of the idler
pulley and a support for said shaft:pivotally
mounted on said housing to swing about an axis
which is parallel to said shaft and is displaced
laterally from .a line connecting the shaft and
the axis of the idler pulley, whereby the rotatable
floating pulley is swingable bodily about said
pivotal axis to move toward and away from the
idler pulley, an abrasive belt running over said
pulleys, a.driving motor having a casing and a
rotating: shaft disposed parallel to and offset
from the axis of the floating pulley, a friction
driving surface carried by said motor shaft and
in frictional driving engagement with the inner
surface of the peripheral rim of the floating
pulley, and means for pivotally supporting the
motor casing on the housing to swing about an

- gxis which is parallel to the axis of the motor

and is offset laterally from a vertical line passing
through the center of gravity of the motor,
whereby - the motor under the action of gravity
tends to swing in a direction away from the idler

pulley to press the driving surface of the motor

shaft into frictional driving engagement with the
peripheral rim of the floating pulley and to exert
on said pulley a component force tending to
move the floating pulley away from the  idler
pulley. -
"2 A grinding machine according to claim 1,
in which the pivotal axes of the motor support
and the support for the floating pulley shaft are
substantially coincident. }
3. A grinding machine comprising a housing
having side, end and top walls, an idler pulley
rotatably supported above the top wall of the
housing for rotation about a stationary hori-
zontal axis, a cup-shaped pulley disposed below
the idler pulley and having a peripheral rim
portion, means for rotatably mounting the cup-
shaped pulley including a shaft parallel to the
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4%ls of the idler pulley and a support for said
shaft pivetally mounted on a side wall of the
housing to swing about .an axis which is parallel
to said shaft whereby the rotatable cup-shaped
pulley is swingable bodily about said pivotal axis
to move toward and away from the idler pulley,
an abrasive belt running .over said pulleys, &
driving motor having a casing and :a rotatable
shaft disposed parallel to and offset from -the
axis 'of the cup-shaped puliey, a friction driving
surface carried by the motor shaft and-engaging
the peripheral rim of the cup-shaped pulley, and
means. for pivotally mounting the motor ccasing
on 3 side wall .of the housing to.swing about an
axis which ‘is ;parallel to the axis of the motor
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and is offset laterally from a vertical line passing

+through -the center of gravity of the moter,
whereby the weight of the motor fends to swing
the motor:downward to :press the driving.surface
-of the:motor shaft into frictional driving engage~
ament with the inner surface.of the peripheral rim
;of the cup-shaped pulley and to .exert .on said
pulley a component force tending to swing. it
downwardly away from the idler pulley.

4. A grinding machine according to:.claim -3,

in whieh the idler pulley is cylindrical and the °

cup=shaped pulley is crowned.

5. A grinding machine comprising a frame, an
idler pulley rotatably supported on said frame,
a driving pulley having a peripheral rim portion,

means for rotatably supporting the driving pulley °

for ‘rotation ghout ‘an :axis which is parallel -to
the axis ;of :the idler pulley and is movable lab-
erally toward. and away from the -idler pulley

while maintaining. said parallel relationship,.an :
gbrasive- belt running over said pulleys, a motor

‘having @ rotating shaft parallel to and offset
from the -axis_.of the driving pulley, -a friction
driving surface carried by the motor shaft and
engaging the inner surface.of the peripheral rim
sof ‘the .driving pulley, the diameter :of the driv-
ing surface being materially less than that of
‘the peripheral rim of the driving pulley to pro-
wvide -g speed reduction .and means for movably
‘mounting sthe motor on the frame to maintain

said - parallel relationship of the motor .and pulley -

axes while permitting bodily movement .of the
snotor in:a direction having a vertical component,
whereby- the weight of the motor acts through

‘the -motor shaft to:press-the driving surface into .

frictional driving -engagement with the periph-

seral -rim of the .driving .pulley :and to .exert .on

said pulley a vadially directed component force

_ dendingto move the driving pulley:away from the
idler pulley.

55

‘B, A grinding machine .comprising a housing

‘having side, end and -top walls, -a pulley support
‘projecting upwardly from the top -wall, an {ddler
pulley rotatably mounted on said support with
‘its -axis ‘horizontal -and extending lengthwise :of
the housing, a ‘driving pulley disposed below the
ddler pulley and inside the ‘housing with its -axis
parallel to that of the idler pulley, a movable
-pulley -support for the driving pulley :providing
ifor-bodily movement of the driving pulley towazrd
and away from the idler pulley while maintain-
ing said parallel relationship, :an agbrasive 'belt
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running -over said pulleys, said housing being
provlded with spaced parallel openings through
which said belt extends, and having raised in-
tegral portions adjacent said openings and out-
side the pelt, with inclined plane surfaces slop-
ing toward, and disposed at a predetermined
angle fo, sald belt; said inclined surfaces serv-
ing as guides, a motor enclosed in said housing
and hayving a rotating shaft parallel to and offset
from the axis of the driving. pulley and.a fric-
tiona)l driving surface carried by said shaft and
engaging the inner surface of a peripheral por-
tionof the driving pulley and means for movably
mounting the motor on a wall of the housing. o
maintain said parallel relationship of the motor
shaft and pulley axis-while providing for bodily
movement .of the motor-in a downward direc-
tion, whereby downward movement of the motor -

motor shaft mto frlctlona,l engagement with ,the
driving- pulleys -and tends to move the driving
pulley downwards away from the idler pulley. -

7. In a grinding machine the combination of
a housing having side and top walls; an idler
pulley rotatably. supported on said housing, a
floating pulley :disposed below the idler pulley
and inside the housing, means for rotatably sup-
porting the floating pulley for rotation about
an axis which is parallel to the axis of the idler
pulley and is-movable laterally toward and away
from the idler pulley -while maintaining said
parallel relationship, said fleating pulley having
a. peripheral rim portion, an abrasive belt run-
ning  over #$he said pulleys, a motor having  a
rotating :shaft paraliel to and offset from the
axis of the floating pulley, a driving wheel on
said ‘motor shaft and. engaging ‘the innér sur-
face .of -the .peripheral rim of thé floating pulley,
and ‘means. for movably mounting the motor. in
the-housing, said mounting means providing for
bodily movement -of the motor in a. direction
having a compenent that is radial.of the floats
ing. pulley; said moter being biased to tend to
moeve in a -direction to press the driving wheel
against the-peripheral rim portion -of the float-
ing -pulley -and thereby exert a force on said
pulley tending to move it away frem the 1dler
pulley.

ROGER E. RISLEY.,
PAUL B. SCHARF.
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