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Applicatlon ﬁled February 10, 1922. Seriai Nb. 535,530,

T 0 all fwhom zt may concern’

“Be it known that I, Josgpm: GOULDBOURN :
a‘subject of ‘the Kmrr of England; res1d1n0fr

at Leicester, Lelcestershlre, Erwland have
5 invented certain Tmprovementsin Abradm

~ of which the following “description, in: con—,
~ nection’ with the accompanying- drawings,

-is a, specification, like reference characters

on the drawings 1nd1cat1no like parts in the

10 several figures, -

Thls mventlon relates to- abl admcr and is:

" herein- shown as embodied in an appfuatus
for sharpening edge tools such, for example,
as-the blades of leather sphttlna ‘machines.

15 The operation of sharpening such blades
~has commonly been 4 slow hand operation in
* which' it- has not beén possible to hold the

tool at a constant inclination to the surface

of the abrading element and at the same

20 time move the tool in the proper path to

preserve ‘the abrading element in a good

" working' condition. The regularity of the-
" ‘movement and the tendency to use only the
middle portion of the “abrading element-

95 causes it to become glazed and: wear down
in the ‘middle; leavmrr marginal ridges.
~Important objects of this invention are to
provide: an ' improved. -abrading- apparatus
which- will-accurately and qulclxly sharpen
30 tools of the mnature described and provide
" for even wear of the abrading element and
prevent it from- glazing. In the illustrated

construction the apparatus is substantially-

automatic and comprises a flat surfaced oil
35 stone, a carriage, a tool holder plvoted to the
_carriage; and’ mechamsm for actuating the
carriage in: such manner that the tool edde
will be given a series of orbital movements
prooqesswely varying in amplitude so that
40 thetool edge Wlll traveérse the whole surface
of the oil stone in a path of considerable com-
plexity.- The carriage is moved by a pair
of actuators in the form of crank pins which
are revolved at dlffelent speeds to the end
45 that the tool edge is caused to travel in a
series of non- gom(:ldent orbital paths which
at- one- time lie along the oil stone and at
other tlmes ACTOSS; it. Thus oil is worked
well in’ between the tool and the abrading
50 element to. prevent -glazing. Preferably,
also, the movement of the edge of the tool 1s
“such ‘as to carry it at dlfferent times beyond

mll foul edoes of the abrading element, thus

insuring even wear and p1event1noP the for-: -

‘mation of mar ginal ridges.
These and other ob]ects of ‘the invention:

will-appear from a cons1de1 ation of the fol-
lowing specification in connection with the
accompanying drawings in which, =

Tig. lis a side’ elevatlon of the machme'

pa,rtly in section;
Fig.2isa plan view of the machme,
I‘m 3:s 4 diagram in plan view showing
certain gearing of the machine; and
Fig. 4is o view showing in plan the knife

and fhe hone and various paths of move-’
ment traversed by the corners of the knife

edge in the. course of a complete cycle of

‘movements of the knife’ edge. ‘
In this machine a hone 1, “which may be a
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plane-surfaced oil stone,” ezdcends across the -

front of the machine and‘is clamped by a

thumb-screw 2 in a horizontal holder 8

which has at each end a horizontal trunnion

4. Fach trunnion has a bearing in the up-
per end of a vertical plunﬂel 5 slidably

mounted: in. a- bearing formed on ‘the ma-

chine frame 6.  The plunfrels are supported:

by springs. 7 positioned-in the bearings be-
low the plungers. - The trurnions: allow the

holder: 8- to rock ona horizontal axis and

the plungers allow a slight tipping length-
wise of the stone. ~If desn"ed however, the
stone may be prevented flom rocking by
clampmcr the trunnions 4 in their bearlnos
in the upper ends of the plungers 5 -as by
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means of plates 8, 8 fastened to the upper

faces of the plunoels and engaging flat faces

“formed on the trunnions. The tlppma may

also be prevented when desired by clamping
the plungers in their bearings in the machine

frame as by set screws 9. The edge of the

knife 10 to:be honed is positioned in a holder
11 against gage faces 12 formed on bars 13,
13. The bars are pivoted on screws 14, 14
passing through lugs 15, 15 formed on 'the
holder 11. The hws are spht to receive the

ends of the bars and to allow the screws 14,

14 to clamp = pair of: adjusting screws 16
16 which bear against the back of the kmfe
to move its ed(*e against the gage faces 12,
‘In oper ation the knife is. placed on the
holder 11 and the screws 14, 14 slackened.

lThe bars-13, 13- are then- tulned -about the
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screws 14, 14 until the under faces of the
bavs rest on the upper face of the knife.
The screws 16, 16 are adjusted to bring the
front edge of the knife into engagement
with the faces 12 on the bars 13 and (after
the knife is clamped by a clamp screw 20
referred to below) the bars are raised and
thescrews 14, 14 tightened to clamp the bars
in raised positien and the screws 16, 16 in
adjusted position. ,
The knife holder 11 has downwardly pro-

jecting lugs 17, 17 which are fulcrumed on a .

horizontal shaft 18 substantially’in the plane
of the surface of the stone and parallel to
the knife edge, and the holder has a for-
wardly extending horizontal arm 19 extend-
ing perpendicularly of the knife edge over
the knife and stone, on which is adjustably
mounted a weight (not shown) whereby the
knife is pressed down on the stone. A clamp-
ing screw 20 threaded through this arm
bears on the top face of the knife to clamp
it on the holder.

The horizontal shaft 18 is mounted in
lugs 21, 21 projecting upwardly from =a
member 22 which, towards one end, has a
bearing for a vertical crank pin 23 and, to-
wards its-other end, a rectilinear lost motion
slot - 24, paraliel to the knife edge and in
which moves a second vertical crank pin 25.
The bearing is on an extension of the line
of the slot.. The crank pins project from
collars 26, 26 formed on the upper-ends of
vertical shafts 27, 27 carrvied in bearings
formed in the machine frame 6. The mwem-
ber 22 is recessed on its lower face to receive
the: collars from which the crank pins ex-
tend, and its plane lower face rests on hard-
ened steel disks 28 housed in the machine
frame-and respectively loosely swrrounding
the crank pin shafts 27, 27. To reduce fric-
tion; the steel plates rest on ball-races 29
which themselves are supported by steel
plates 80 housed in the frame.  To support
the holder 11 in raised position during the
removal or positioning of the knife, the

member 22 has projecting rearwardly from
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1t two lugs- 381, 31 which, when the knife
holder is swung upwardly about the hori-
zontal shaft 18, engage the downwardly pro-
jecting lugs 17, 17 on the holder.

The member 22 and holder 11 are given
their working movement by the vertical
crank-shafts 27, 27 having fixed to their
lower ends gear wheels 32, 33 which are
driven from a third gear-wheel 34 mounted
on the lower end of a vertical shaft 85, posi-
tioned centrally between, and to the rear of,
the two vertical crank-shafts and having a

bearing in the machine frame. The gear-
wheel 34 meshes directly with the gear-

wheel 32 and drives the gear-wheel 33
through an idler 36 mounted on the lower
end of a vertical shaft 87 having a bearing
in the machine frame.. The gear shaft 85
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has, at its upper end, a bevel pinion 38
which meshes with a bevel pinion 39 on the
end of a horizontzl, rearwardly extending
shaft 40 mounted in a bearing formed on the
machine frame and having, on its outer end,
a driving pulley 41 which may be connected
to a suitable source of power.

To determine the extent of lLoning to
which the knife shall be subjected, a boss 42
Is provided on the under side of the knife
holder 11, which boss, as the knife is ground
away, encounters a screw 43 threaded into
the member 22 and thereby prevents further
downward movement of the holder 11 about
the -shaft 18 and consequently stops further
honing action. By adjusting the screw the
amount of honing action may be varied.

When honing a knife beveled equally on
each side of its edge the knife will first be
honed on one side until the boss 42 and the
screw 43 meet and then reversed and the
other side honed until the boss and screw
again meet, the boss and screw .in this case
determining that the edge in the honed
knife is properly located i relation to the
body of the knife.

The gear wheels on the lower ends of the
crank shafts have respectively a different
number of gear teeth, for example, the gear
wheel 32 may have thirty-six teeth and the
gear 33 thirty-one teeth. - Owing to this dif-
ference in the number of teeth, the crank
pins will, during each revolution of say the
gear 32, gradually change their relative po-
sitions and this change will continue until,
after thirty-one revolutions of the gear 32,
the relationship of the crank-pins will again
be the same as at the commencement of the
thirty-one revolutions and thereafter the
sequence of gradual changes in the relation-
ship of the crank pins will be repeated. As
the movements of the knife holder are posi-
tively controlled by-the movements of the
cranks, the knife edge will move in varying
paths, and after thirty-one such movements
the sequence of movements will be repeated.

During the revolutions of the gears 32 and
33, the movement of the knife edge is a
complex one comprising a series of dissimi-
lar orbital movements of different ampli-
tudes, each end of the knife edge tracing a
different complex curve, with the result that
honing action between the knife and hone
occurs in all directions, sometimes as a re-
sult of largely rectilinear movement, at other
times largely as the result of swinging move-
ment and, at yet other times, as the result
of various combinations of movements and,
consequently, practically the whole surface
of the hone is covered mn all directions be-
fore the cycle of movements begins to be
repeated. As a result, oil is worked well be-
tween the knife edge and the hone at all
times and glazing of its surface is avoided.

Moreover, while the necessary difference
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of the numbér of teeth between the geéi‘s 32

and 33, one of :which is a relatively high

' prime number, is established .to ensure a

10

complex knife path, the difference between

~these numbers is kept sufficiently small to
ensure that-both ‘ends of the knife receive"

adequate :moyement.- Again, it should be
pointed out that the face of the knife to be

-honed 1s carried ‘In-its movemernts to posi-
tions in which it; at: different times, extends
beyond -all:'four edges of the hone so that.

every portion of the hone receives its due
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share of ‘wear and the formation of marginal
ridges on it-is avoided. T e

~+In Fig. 4-are illustrated some of the com:.

plex'paths traversed by the ends of the knife

edge. ' The-small:curves A show the paths"

actually traversed by the ends of the kuife
edge ‘during a chosen first of the thirty-one

revolutions of the gear 32 aforementioned .

(being the first revolution from the position
shown in Fig. 3) :and the larger curves B
show these same paths but to a larger scale.
In the curves B the points marked 12, 1°
and 1¢ indicate the relative positions of the
opposite ends of the knife edge at different
points of the paths. © The paths. C in dot-
and-dash -lines and the paths D in dotted
lines illustrate, on the larger scale; the paths
of movement of the ends of the knife edge
during the tenth and twenty-fourth revolu-
tion of the gear 32 (i. e., the ninth and
twenty-third after that shown by the curves
B) respectively and the points 22, 2°, 2¢ and
34, 8vand 3¢ indicate relative positions of the
opposite ends of the knife edge at different
points in these paths. ‘The movement of
each end of the knife edge is influenced by

both crank pins so that these paths are more

complex than those of the crank pins.
Although the invention has been shown

and “described by reference to a specific em-

bodiment, it should be understood that the
invention is not necessarily limited thereto.
Having thus described my invention, what
I claim as new and desire to secure by Let-
ters Patent of the United States is:
1. A cutting tool sharpening apparatus
having, in combination,. a plane surfaced

abrading element, a‘tool holder for holding

the edge of a tool against the abrading ele-
ment, and mechanism including a plurality
of actuators directly connected with the
tool holder for producing relative movement
between the tool edge and the abrading ele-
ment in a predetermined irregular path of
great complexity. g

2. A cutting tool sharpening apparatus
having, in combination, a plane surfaced
abrading element, a tool holder constructed
and arranged to present a tool to the abrad-
ing element at an appropriate inclination,

and mechanism . including a plurality of
actuators movable at different speeds and

directly connected with the tool holder for
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moving the tool edge over the abrading ele-
ment “in" 4 series of mnon-coincident orbital

pathis to prevent glazing of the latter.

3. A cutting tool sharpening apparatus
having, in combination, a plane surfaced
abrading element, a tool holder for pressing
the tool against the abrading element, and
actnating  mechanism constructed and ar-
ranged to move the tool edge over the abrad-
ing surface in a series of predetermined dis-
similar ‘orbital movements of different am-
plitudes. ‘ . ‘ :

4, A cutting tool” sharpening apparatus

~having, in combination, an abrading ele-

ment, a carriage, a tool holder pivoted to
the carriage, means to.press the edge of a
tool in the holder against the abrading ele-
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ment, and actuating mechanism for moving -

the carriage through a series of orbital
movements progressively varying in ampli-
tude to cause the tool edge to traverse the
element in a-manner to avoid glazing of the
abrasive surface. '

5. A blade sharpening apparatus having,
in combination, a flat abrading element, a
blade holder for holding a blade against the
abrading element at-a suitable inclination,

and mechanism for moving the blade holder
.to-insure that the blade edge will traverse

the entire surface of the abrading element
to avoid the formation of marginal ridges
upon the latter, said mechanism comprising
two driving elements movable through suc-
cessive cycles at different speeds and con-
nected to impart independent oscillatory
movements -to the blade holder.

6. A tool sharpening apparatus having,
in combination, an abrading element, a tool
carriage, and mechanism for actuating -the
carriage to cause a tool edge to traverse a

complex path on the abrading element, said

mechanism comprising a pair of crank pins,
means for causing the crank pins to revolve
at different speeds, and a connection be-
tween each crank pin and the carriage.

7. A tool sharpening apparatus having, in

“combination, an abrading element, a car-

riage, a tool holder pivoted to the carriage
and having means to press a tool against the
abrading element, and mechanism for actu-
ating the carriage to cause the tool to
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traverse a complex path on the abrading.

element, said mechanism comprising a pair
of crank pins, gearing for revolving  the
crank pins at different speeds, and connec-
tions between the crank pins and the car-
riage. L

8. A cutting tool sharpening apparatus
having, in combination, a plane surfaced
abrading element, a tool holder for press-
ing the tool against the abrading element,
and mechanism constructed and arranged to
move the tool edge over the abrading sur:
face in a series of predetermined orbital
movegents of different amplitudes arranged
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to. define a continuous complex path cover-
ing the entive surface of the abrading ele-
ment and. overlapping the entire marginal
edge of the abrading surface.

9. A tool sharpening apparatus having,
in combination, a flat abrading element, a
movable support, a tool holder pivoted to
the support and movable toward the sup-
port to press a tool on the holder against
the abrading element, means comprising a
pair of crank pins for actuating the support
to move the tool over the face of the abrad-
ing element, and cooperating means on said
holder and said support for limiting the
movement- of the tool holder toward the
abrading element to stop the abrading
action. '

10. A Dblade sharpening apparatus having,
in combination, an abrading element, a
blade holder, an arm pivoted to the blade
Lolder and having a gage face to contact
with one edge of a blade to be sharpened,
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an adjustable member engaging the opposite

edge of the blade to move the first edge into

alinement with the gage face, and means for
clamping the gage arm in an out of the way
position.

11. A blade sharpening apparatus having,
in combination, an abrading element, a
blade holder; a gage arm pivoted to the
blade holder and arranged to contact with
the edge of a blade to be sharpened, an ad-
justable member for engaging the opposite
edge of the blade to move it into contact
with the gage arm, a clamp for securing
the blade in adjusted position on the holder,
and a pivetal mounting for the blade holder
whiereby the latter may be swung away from
the abrading element when inserting or re-
moving a blade.

In testimony whereof I have signed my
name to-this specification.

JOSTPH GOULDBOURN.
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