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Johnson and Fred P. Carey, Bradford Pa., as-
" signors to W. R, Case & Sons Cutlery Co Brad-

“ford, Pa.

 Application March 15, 1946, Serial No. 654,590
(OL. 51—85)

6 Claims.
1 S

This invention relates to the manufacture of
cutlery, and more particularly to an improved
machine for concave-grinding knife . blades -of
curved or any other proﬁle and tapering sectional
form.

One of the obJects of the mventxon is to. pro-
vide a machine - upon which a knife blade- blank
may be mounted, whereupon the machine opera-
tion may be initiated and grinding of the knife
cutting edge throughout the successive stages
thereof will be performed automatically and
without operator attention. .

Another cbject of the invention is to provide
a knife blade. grinding machine. of . the char-
acter described which is particularly suited to
the grinding of knives having edges of curving
profile. Another object of the invention: is to
previde an improved machine of the character
described which is- particularly adapted. to cut-
ting edge grinding of knife blades which are of
tapering sectional dimension lengthwme of the
blade.

Another obJect of the 1nvent10n is to provide
a machine for the purposes hereinabove referred
to, which machine embodies improvedf means for
compensating for edge. wear of the. grinding
wheels of the machine. . Another object of the
invention is to provide an impreved machine for
concave or hollow-grinding of knife blade blanks.

Other objects and advantages of the inven- -

tion will .appear in the specification heremafter
- In the drawings:

Fig. 1 is a side elevatlon of a grinding machine
embodying the invention;

‘Fig. 2 is a section taken along line IT—IY of
Pig. 1;

Flg, 3 is a fragmentary top plan of the knife
blade mounting and grinding mechanismi of
Fig. 1;

Fig. 4 is a view, on an enlarged. scale, taken
along line IV—IV of Fig. 1;

Fig. 5 is a section taken along line V—V of
Fig. 4;

Fig, 6 is a section taPen along line VI—-VI of
Fig.5;

Tig. 7 is a fragmentary section, on an enlarged
scale, along line VII—VIT of Fig. 2;

F1g 8 is'a top edge view of a knife blade blank
of the type which is particularly adapted to be
ground in‘a machine of the invention:; anhd

Fig. 9 is a side elevation: of the blade blank of
‘Fig. 8 subsequent to grinding the kmfe edge
thereof in accord with the invention..

The: invention. is illustrated in: the:drawing in
conjunction: with a machine-including  a central
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frame 18 having a base portion §2 adapted to
be- bolted firmly to the factory floor so as to
provide. a-steady base for the machine while in
operation. . The base portion: 12 includes paired
bearing blocks {4—{4 at opposite sides of the
central frame poertion: {0; the bearing blocks (4
carrying pins #5—i8% (Figs.. 1-2) which pivotally
mount the lower ends of -corresponding beams
f6—~—i% which are disposed to extend vertically
from the base plate in substantially parallel rela-
tion at opposite sides of the central frame por-
tion. £0.

At their upper ends the beams [§—E6 are
formed with bearing block portions {8—18 which
rotatably mount:corresponding stuby shafts 20—20
which in turn have keyed thereon corresponding
grinding wheels 22-—22; it being understood that
the drive shafts 20—20 are suitable collared for
positional maintenance thereof, and that the
grinding wheels 22--22 are keyed to the shafts
26--20- and detachably locked thereon by any
suitable means such ag the screwthread and nut
arrangements indicated at 24.

Intermediately of their vertical lengths the
beams {6—F6 are apertured as indicated at 26
to- freely accommodate therethrough a crass
shaft 38 (Fig. 2); the cross shaft 38 being rotat-
ably mounted in. the central frame member 8
and positionally locked thereon against displace-
ments in axial directions as by means of a collar
32. The opposite ends of the cross shaft 80 are
ovpositely threaded as indicated at 384—36, and
thie threaded portions thereof are engaged by
correspondingly threaded nuts. 37—38 which are
carried by horizontally disposed pins 39—39
(Fig. ) so as to freely pivot relative to a mount-
ing bracket £#8 which is bolted in each case to
the corresponding beam: I6. Thus, it will be
understood that the hinge pins 15—I{5§ and the
cross shaft 38 cooperate to contrel the posi-
tions of the beams: #6-—16 relative to the frame
10, and that the grinding wheels 22—22 are
thereby mounted to rotate in rim-to-rim rela-
tion; the distance between the rims of the grind-
ing wheels being adjustable simply in response
te rotations of the cross shaft 30. For example,
rotation: of the cross shaft 30 in-one direction will
draw the beams 15—16 together while rotation of
the eross shaft 30 inthe opposite directiony will
drive the beams further apart; the movements
of the-beams being at a1l times centralized: rela-

“tive to;the: frame portion 8 and therefore svm-

meetrical relative to the central vertical plane of
the machine frame: . Means for rotating the eross
shaft 38 to: ebtaim necessary adjustments of the
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gap between the grinding wheels incidental to
performance of blade grinding operations will
be explained hereinafter.

The machine frame portion i0 mounts a
bracket for supporting the blade blank holding
and reciprocating mechanism of the machine; the
work mounting bracket comprising a frame-like
structure including a bottom plate 42; paired
posts 44 and parallel top rails 46—46 which are
fixed to the top ends of corresponding posts 44
to be supported horizontally thereby in spaced
paralle]l relation sc as to define therebetween a
slideway centered upon the central vertical plane
of the machine referred to hereinabove. A cross
head designated 50 of block metal form is mount-
ed upon the slide rails 46-—46 so as to be vertically
positioned thereby while being free to reciprocate
longitudinally of the slideway; the cross head 50
being laterally recessed at 52-—52 (Pig. 6) for slid-
ing engagement with the inner edges of the slide
rails 46. The cross head 50 is formed in its upper
face with a transversely directed groove 54 into
which is bolted an inverted T-shaped bracket 56;
the bracket 86 having g central vertically extend-
ing cylindrical post portion 58, and having its
lower arms slotted to receive screws 59 for bolting

the bracket to the cross head at a laterally ad- '

justed position thereon. The post 58 carries a
block 68 which is vertically bored to slip-fit upon
the post 58 and split as at 62 (Fig, 3) and fitted
with a clamping screw 64, whereby the block 60
may be adjusted vertically as well as rotationally
relative to the post 98, and then locked by the
screw 64 in any desired adjusted position. Prefer-
ably, a key 65 is employed to lock the block 60
against rotation relative to the post 58.

The front end of the block 68 is horizontally
‘bored to receive in slip-fitting relation the stub
shaft portion 68 of g knife blade holder block 10;
the block 68 being slotted as indicated at 12 and
clamping bolts T74—74 being furnished to permit
the holder block T8 to be clamped into the head
block 60 in any adjusted position. Set screws
76—16 are provided in conjunction with the
blocks §0—18 to provide for fine adjustments of
the block 78. The block T0 is vertically slotted
at 18 in its forward end to receive therein the
rear end of a knife blade blank holder 80. The
blade holder 80 being pivotally connected to the
block 10 by means of a pin 82 (Fig. 5). The
holder 88 is illustrated in the drawing to be
mounting a knife blade blank 85 by means of a
pivot pin 86 extending from the holder and slip-
fitted through an aperture 87 in the blade blank
handle, in cooperation with overhanging flange
devices 88 extending from the blade holder 80
across the top edge of the blade blank.  The blade
blank 85 is disposed upon the holder 88 so that
the knife edge portion of the blade blank is di-
rected downwardly, while its tip end is directed
into the gap between the grinding wheels,

To support the blade blank upwardly against
the flanges 88 a guide device 80 is provided in
the form of a block of metal pivoted by means of
a cross pin 92 upon a pair of lugs 93—83 which
are integral with a face plate 84 fixed to the work
bracket structure. Thus, the guide block 90 is
arranged to rock about the transverse horizontal
axis of the pin 92 for a purpose which will be ex-
plained hereinafter. ‘

A pair of parallel posts 96—86 are bolted to the
front ends of the Iugs 93—83 by means of screws
97 (Fig. 4) and set screws 98 are provided on the
posts 96 to assist in adjustments of the bottom
ends of the posts relative to the knife blade guide
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block 80. Thus, the posts extend vertically and
straddle the knife guide block 30 and are inter-
connected at their upper ends by means of a
cross bolt 99 and lock nufs, whereby fine adjust-
ments of the posts 96—386 relative to the position
of the blade blank may be effected.

A crank member 100 is pivotally mounted by
means of a pin 102 carried crosswise of the lugs
93-—93 of the face plate structure, and at its lower
end the crank 100 carries a cushion block 104 for
abutting engagement against the extending end
portion of a set screw 106 which is threaded
through the face plate 94 for absorbing vibra-
tions and thereby smoothing out the grinding op-
eration. At its upper end the crank 108 carries a
roller {08 which provides vertical support for the
forward end of a cam bar {10; the rear end of the
cam bar being pivotally connected at 112 to a lug
114 extending integrally from the cross head 50.
The upper face of the cam bar 10 bears against
a roller {16 which is carried at the lower end of
the knife blade guide block 98, whereby the crank
100 and the cam bar i18 cooperate to control the
rocking position of the knife blade block 90,

Af its upper forward edge the blade holder block
90 mounts a lip piece 120 which is preferably
formed of extremely hard material such as the
alloy commercially known as tungsten carbide
or some other suitable material; and the lip piece
120 is so disposed as to present an edge portion
thereof for line contact with the knife edge por-
tion of the blade blank 85 when mounted in the
holder. The guide block 90 is centrally grooved
and thus formed with a recess 122 which sweeps
downwardly and rearwardly parallel to the longi-
tudinal extent of the knife blade blank so as to
avoid any interference between the body portion
of the block 90 and the knife blade blank as the
cross head 50 reciprocates to slide the blade blank
back and forth through the grinding zone between
the wheels 22—22.

The lip piece 120 and the guide block 90 and its
supporting devices are so constructed and ar-
ranged as to support the knife blade blank gt all
times so that the portion of the blade blank edge
being ground at any phase of the grinding opera~
tion is disposed substantially exactly at the ele-
vation of the plane of the axes of the grinding
wheels 22--22, As illustrated in Figs. 3-5, the up-
per edge of the lip piece 120 is disposed as closely
as practicable to the faces of the grinding wheels
22—22, and therefore this blade blank edge guide
arrangement approaches as nearly as possible the
ideal of a guide support disposed between the
grinding wheels and in the plane of the axes
thereof. .

Thus, it will be appreciated that as the cross
head 50 is caused to reciprocate upon the slide
rails 46—46-while the grinding wheels are ro-
tating, the knife blade blank 85 will be thereby

-carried to reciprocate longitudinally through the

grinding zone between the wheels with the body

-of the blade blank disposed above the elevation

of the plane of the wheel axes. Throughout the
operation the knife edge portion of the blade blank
is guided by -the lip piece 120 to be at all times

-eubstantially at the elevation of the grinding

wheel axes, and therefore the grinding wheels
22—22 will operate to simultaneously concave
grind the corresponding sides of the blade blank
85 throughout the extent of longitudinal move-
ment of the blade blank relative to the grinding
wheels. Means for causing the work holding
cross head to reciprocate for feeding the knife
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blade blank relative to. the grinding Wheels will
be discussed hereinafter.

It is a feature of the invention that the ma-~
chine thereof is particularly suited to grind
knife blades which are of tapering form in edge
view; that is, of gradually increasing thickness
from tip to-handle portion, as illustrated in Fig. 8.
It will be appreciated that if such tapered form
knife blanks were to: be passed longitudinally be-
tween grinding wheels while maintaining the baot-
tom knife edge portion at a constant elevation
relative to the plane of the axes of the grinding
wheels, the depth of the grinding at each side of
the blade would increase progressively: from:- the

blade tip to the handle portion. Thus, the fin- -

ished blade would not be of progressively in-
cressed stifiness from the tip end toward the
handle end thereof, as was intended. In the case
of the present. invention however, the cam bar
LI is constructed and arranged to functien
automatically to lift the lip- piece end of the
guide block 90 as the blade bank moves inte and
through the grinding zone in correct relation. to
the rate of taper of the blade blank so that the
depth of grinding as illustrated at 128 in Fig. 9
atb opposite sides of the blade blank will in the
case of the present invention be either uniform
throughout the entire pass of the blade through
the grinding zone, or otherwise as may be
preferred.

Another feature of the invention is that the
edge: or line support for the knife blade blank
which: is' provided by the lip device {20 permits
the grinding of the blade blank at. opposite sides
thereof to he extended completely through the
tip of the blade blank as indicated at 126 in Fig. 9.
This is because the lip piece: {20 operates at all
times to maintain the cutting edge portion of the
blade blank centered within the grinding zone
hetween the wheels 22—22.

Another feature: of the invention: resides in
the arrangement for adjustment of the holder
block G0 relative to the cross head 50, whereby
the block 60 may be simply lowered: slightly
from: time to time relative to the cross: head to
compensate for uneven wearing of the working
faces of the grinding wheels under normal op-
erating conditions, thereby lengthening the op-
erative periods between grinding wheel redress-
ings. Due to the fact that the portions of the
grinding wheels which are. nearest to. the blade
holder mechanism are called: upon: to do more
work than are the-portions of the grinding wheels
further: away from the work holder, the wheels
will:be found to have become worn: off subsequent
to: grinding a number of blades so that the plan
view: profile lines of the wheel are divergent in-
stead. of parallel as when. the wheel faces are
initially dressed. To compensate for such un-
even: wear of the grinding: wheels the: holder
block 66 is simply adjusted downwardly upon

the: cross head post 58 so that the handle end .

of the mounted blade blank is moved down while
the lip 120 of the blade guide maintains. the tip
end of the blank at its original elevation. 'This
slightly inclines the attitude: of the line. of the
knife edge: being ground, and: thereby enables
the grinding wheels to: continue: to grind: off the
blade sides in a: direction substantially: perpendic-
ular to-the profile of the knife edge,

Incidental to each: pass. of the knife: blade
blank through the grinding zone between . the
wheels 22—22 metal is removed from: each: side
of the blank, thereby reducing it. toward-the knife

edge form desired. The invention includes an -
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arrangement for reducing the width of the gap
hetween the grinding wheels to compensate for
such removal of metal by providing the: cross-
head 80 with an inclined cam track 130 and a
roller 182 arranged to ride upon. the track. The
roller carries a shaft (34 which is integral with
a crank arm 135, and the: crank arm: {35 pivotally
mounts at 136 (Fig. 1) upon the cross balt 39.
Thus, it will be: understood. that for each forward
and backward movement. of the work holder rela-
tive to the grinding wheels the crank arm {35
will oscillate: about the axis: of the bolt 3. A
ratchet wheel 38 is rotatably mounted upon the
boli 38 to lie against an index wheel 40 which
is keyed to the bolt 30. A pin and aperture ar-
rangement as indicated at 142 is. provided: to per-
mit the wheels £38—148. to be detachably locked
together in any indexed position as desired. The
crank arm 139 carries a: ratchet pawl {44 for en-
gagement with the ratchet wheel 38 in one di-
rection of movement of the crank {35; whereby
it will be understood: that for- each reciprocation
of the: blade blank holder the cross screw 88 will
be: slightly rotated se as to draw the grinding
wheels 22—22 further together, therecby com=-
pensating for the blade blank metal removed
during the preceding pass through the grinding
wheels. - A hand. wheel (45 is also keyed to the
serew 38 for manual adjustments: of the grinding
Zone gap independently of the ratchet-pawl mech-
anism. The ratchet teeth: of the wheel {38 are
terminated as shown: so that when the grinding
wheels 22 reach a predetermined Dosition of mini-
mum clearance therebetween the pawl will ride
upon. the. wheel periphery and halt the grinding
wheel feeding operation.

To.maintain the blade blank im proper position
and attitude within the grinding zome between
the wheels 22—22 we previde a graoved: rolier £50
carried at the free end of an arm {52 which is
pivoted at: 154 to a. post 186 carried Ly one of
the slide rails 46. A weight 58 is:slidadly mount-
ed ypon. the arm 182 for adjustments longitud-
inally- thereef so as. to: regulate the: downward
pressure exerted against the top-edge of the hizde
blank holder; and.the groove in the roller 458
provides a lateral guide: for the top: edge of the
blade blank and thereby prevents passage of a
blade: blank through the grinding zone: in an
axially twisted condition.

"The- work support braecket: preferably mcludes
tie rods 160 extending: between the: paired post
members: 44-44 adjacent the upper ends: thereof
so: that the crosshead 50 will: he: firmly supported
In properly guided relation: Adjustment means
embodied- in: the crosshead: and workhoider. con-
nection devices permits-the machine tohe initially
set up for extremely accurate axial alienments of
the crosshead and the work holder carriage: relg-
tive to-the grinding wheel axes so that perfectly
uniferm.and aecurate grinding results at: opposite
sides: of the blades may- be ohtained:.

A grinding wheel: dressing mechanisny is. con-
veniently carried upon: the posts: 96—86: and
power-driven by the eross head: §& for periodically
redressing the: working faces of the grinding
wheels, 22-22. For this: purpose the redressing
mechanism is illustrated to comprise a dressing
hob.: &1 which may be of any standard: form and
which: is: shewn herein: to comprise: a. plurality of

‘hard; metal” discs: carried uporn. a. mandrel §62.

The mandrel is mounted by means of a bracket
164 upon a slide bar 165 which: extends along
the vertical: central plame of the: machine. The

. slide bar 65 is: V-shaped at: its side:edzes and is
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thereby mounted in splined relation within com-
plementary shaped grooves .in the side walls of
the posts 86—86. At its rear end the slide bar
165 is detachably connected as at 168 to the hold-
er block 68; that it will be understood that as the
cross head 50 reciprocates on the slide rails. 46
with the redressing mechanism in operative posi-
tion the latter will be caused to reciprocate with-
in the space between and above the grinding
wheels 22-22 and to bear thereagainst while the
latter are rotating so as to redress the perimetral
faces of the grinding wheels into mutually parallel
condition, and central to the vertical central plane
of the machine,

To actuate the cross head 50 to 1e01p10cate upon
the slide rails 46—46, it is contemplated that any
suitable manual or powered gear means may be
-employed.  However, by way of example an actu-
ating mechanism is illustrated herein to comprise
‘@ hydraulic cylinder 170 and a piston rod 112
carrying a latch bar 174 which is adapted to be
swung into locked position ‘with a strut {76 which
extends rearwardly from the cross head 50. The
hydraulic pressure supply system is illustrated to
include an electric motor {78 which is geared to
a pump (80 disposed in communication with an oil
reservoir {82; and it will be understood that suit-
able conduit devices and self-reversing control
valve mechanism. will be provided for operation
at the end of each stroke of the work holder,
whereby to provide constantly reciprocating
movements of the work holder such as to cause
the mounted blade blank to pass back and forth
between the grinding wheels as long as the master
valve of the hydraulic control system is open.

Thus, it will be appreciated that the invention
provides a knife blade grinding machine which
is featured by embodiment of universally adjust-
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able work holding means in a machine comprising -

a central base support; paired grinding wheels
arranged symmetrically relative to the vertical
central plane of the base and symmetrically ad-
justable thereto; a work holding carriage centered
upon the vertical central plane of thie base and
thereby accurately aligned relative to the grind-
ing gap; power means for reciprocating the work
holder to cause the mounted blade blank to pass
through the grinding zone; improved blade tip
guide means supporting the knife edge profile of
the blade blank at substantially the plane of the
grinding wheel axes at all phases of the blade
reciprocating operation; and improved means for
guiding and adjusting the work relative to the
grinding zone to compensate for wearing of the
grinding wheel surfaces and to provide any de-
sired pattern of grinding such as to uniform
depth throughout the entire extent of the blade,
and whereby the grinding operation is at all
times directed substantially perpendicular to the
knife edge profile. If is of course a further spe-
cial feature of the machine that blades of any
profile shapes may be ground thereon without
need for special cams or guides, because of the
action of the guide rocker 126.

It will also be appreciated that although only
one form of the invention has been shown and
described in detail it will be apparent to those
skilled in the art that the invention is
not so limited but that various changes may be
made therein without departing from the spirit
of the ‘invention or the scope of the appended
claims.

‘What is claimed is:

L. In a knife blade grinding machine, a base,
% -pair of ‘heams movably fastened to said base
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‘and each mounting a grinding wheel wheteby said

grinding wheels are disposed in'edge-to-edge rela-
tion for grinding a knife blade therebetween and
relatively movable to regulate the grinding gap
therebetween, a cross head slidably mounted
upon said base for reciprocation in the direction
of the grinding gap between said wheels, means
for pivotally mounting a blade blank at its handle
end portion on'said cross head, a knife blade guide
pivotally mounted upon said base and having
an edge portion slidably engaging under the tip
end portion of said knife blank, said guide edge
being disposed closely adjacent said grinding
wheels and said mechanism being so constructed
and arranged as to dispose the knife edge portion
of said blade blank between said grinding wheels
at approximately the elevation of the plane of
the grinding wheel axes throughout all phases
of the blade blank movement through said grind-
ing gap, means for relatively moving said grinding
wheels to regulate the gap therebetween in re-
sponse to reciprocations of said crosshead, and
means for automatically tilting the longitudinal
attitude of said blade blank as it reciprocates
through said grinding gap.

2. In 2 knife grinding machine, a base, a pair
of grinding wheels mounted on said base by hori-
zontal  bearings whereby said grinding wheels
are disposed in edge-to-edge relation for grind-
ing a knife blade therebetween, a cross head slid-
ably mounted upon said base for reciprocation
in the direction of the grinding gap between said
wheels, a blade blank holder pivoted to said cross
head for mounting a blade blank adjacent its
handle end portion relative to said cross head, a
knife blade guide mounted upon said base and
having an edge portion slidably engaging under
the tip end portion of said knife blank, said guide
edge being disposed closely adjacent said grind-
ing wheels and said mechanism being so con-
structed and arranged as to dispose the knife
edge portion of said blade bhlank between said
grinding wheels at approximately the elevation
of the plane of the grinding wheel axes, and
means for vertically adjusting the handle end
portion upon said cross head for tilting the knife
blade longitudinally to compensate for uneven
wearing of said grinding wheels.

3. In a knife blade grinding machine, a base,
a pair of grinding wheels mounted upon said
base whereby said grinding wheels are disposed
in edge-to-edge relation defining a grinding gap
for grinding a knife blade therebetween, a cross
head slidably mounted upon said base for recip-
rocation in the direction of the grinding gap be-
tween said wheels, means for pivotally mount-
ing a blade blank at its handle end portion on
said cross head, a knife blade guide pivotally
mounted upon said base and having an edge
portion thereof slidably engaging under the tip
end portion of said knife blank, said guide being
disposed closely adjacent said grinding wheels
and said mechanism being so constructed and
arranged as to dispose the knife edge portion
of said blade blank between said grinding wheels
at approximately the elevation of the plane of
the grinding wheel axes throughout all phases

-of the blade blank movement through said grind-

ing gap, and cam means carried by said cross
head for reciprocation therewith and operable
upon said guide to rock the latter to alternately
raise and lower said blade blank as it passes
through said grinding gap. )

4. In 2 knife grinding machine, a base, a pair
of bearings fastened to said base and each
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mounting a grinding wheel whereby said grind-
ing wheels are disposed in edge-to-edge rela-
tion for grinding a knife blade therebetween, a
cross head slidably mounted upon said base for
reciprocation in the direction of the grinding gap
between said wheels, means for connecting a
blade blank at its handle end portion to said
cross head, a knife blade guide pivotally mount-
ing upon said base and having an edge portion
slidably engaging against the knife edge portion
of said knife blank, said guide edge being dis-
posed closely adjacent said grinding wheels and
said mechanism being so constructed and ar-
ranged as to dispose the knife edge portion of
said blade blank between said grinding wheels
at approximately the position of their closest
relative proximity throughout all phases of the
blade blank movement through said grinding
zone, and means connected to said cross head
and bearing against said guide to rock the latter
incidental to back and forth feeding movements
of said blade blank relative to the grinding
wheels.

5. In a knife blade grinding machine, a base,
a pair of grinding wheels carried by said base
whereby said grinding wheels are disposed in
edge-to-edge relation for grinding a knife blade
therebetween, a carriage slidably mounted upon
said base for reciprocation in the direction of the
grinding gap between said wheels, means for
mounting a blade blank upon said carriage, a
knife blade guide pivotally mounted upon said
base and having an edge portion slidably en-
gaging against the knife edge portion of said
knife blank as the latter reciprocates through the
grinding gap, and means responsive to recipro-
cation of said carriage to rock said guide so as
to tilt the longitudinal attitude of said blank
incidental to feeding movements thereof relative
to the grinding gap. -

6. In a knife blade grinding machine, a base,
a pair of beams pivotally fastened to said base
and each mounting a grinding wheel whereby
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said grinding wheels are disposed in edge-to-edge
relation for grinding a knife blade therebetween,
a screw interconnecting said beams and adapted
to be adjusted to regulate the grinding gap be-
tween said wheels, a cross head slidably mounted
upon said base for reciprocation in the direction
of the grinding gap between said wheels, means
for mounting a blade blank upon said cross head,
blade guide means constructed and arranged as
to dispose the knife edge portion of said blade
blank between said grinding wheels at approxi-
mately the elevation of the plane of the grinding
wheel axes, means responsive to reciprocation of
said cross head to actuate said screw whereby to
automatically lessen said grinding gap as the
knife blade is progressively ground down, and
means responsive to reciprocation of said cross
head to alternately raise and lower said blade
guide means as the knife blade passes back and
forth through said grinding gap.
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