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1

This invention relates to an improved blade
finishing machine, such as an improved machine
for grinding, polishing, or buffing knife blades or
the Iike. The invention is also concerned with
an improved machine for hollow grinding, buffing
or polishing knife blades. Accordingly, these are
the general objects of the present invention.

A more specific object of the present invention
is to provide an improved blade finishing machine
which will facilitate the finishing of the entire
length of a hlade including a relative straight
portion and a curved portion adjacent the point,
in one continuous operation.

A further object of this invention is to provide
an improved blade grinding machine which will
be particularly well adapted for hollow grinding
knife blades, and which machine will hollow
grind, in one continuous operation, both the rels-
tively straight portion of a blade and the rela-
tively curved portion thereof adjacent the point.

Another object of the present invention is to
provide a machine for grinding knife blades which
will hollow grind knife blades in such manner as
to provide the desired blend line and width of
concavity in one operation regardless of the con-
tour of the blade to be ground.

A further object of the invention is to provide
g, finishing machine for finishing knife blades,
which machine may be quickly set up for blades
of differing contours.

A further object of the invention is to provide
a simple and compact machine which will simul-
taneously hollow grind or otherwise finish both
sides of knife blades at a relatively high rate of
speed.

Other objects and advantages of the invention
will become more apparent from the following de-
scription, reference being had to a preferred em-
bodiment of the invention illustrated in the ac-
companying drawings. The essential and novel
features of the invention will be summarized in
the claims.

In the drawings, Pig. 1 is a side elevation of a
knife blade grinding machine embodying this in-
vention, certain portions of the mechanism being
broken away to more clearly illustrate the in-
ternal construction thereof ; Fig. 2 is a plan view
of the machine illustrated in Fig. 1; Fig. 3is a
vertical section as indicated by the lines 3—3 on

Fig. 1 but illustrating the mechanism actively 5

operating on a blade; Fig. 4 is a fragmentary ver-
tical section taken along the lines 4—4 on Fig. 1
and illustrating a method of adjusting the grind-
ing wheels; Fig. 5 is a sectional detail through the
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of section being indicated by the lines 5—5 on
Fig. 1; PFig. 6 is a sectional detail, the plane of
which is indicated by the lines 6—6 on Fig. 5;
Fig. 7 is a diagram of the hydraulic operating
mechanism and the mechanism used for con-
trolling the operation thereof ; and Figs. 8 and 9
are views similar to Fig. 3, but illustrating modi-
fied forms of blade finishing mechanisms.

Referring now to the drawings in detail, and
particularly to Figs. 1 and 2, it will be seen that
the improved knife blade grinding machine com-
prises an elongated base or table 19 provided with
suitable legs Il and (2 and cross bracing 14.
Mounted above the table, and at the left hand
side thereof, are a pair of blade finishing members
such as the abrasive wheels 15 and 16. These
wheels are mounted with their axes in substan-
tially the same horizontal plane and are spaced
above the top of the table 10. The right hand
side of the table 10 is provided with a work holder
28 arranged to removably receive a workpiece,
such as a knife blade “B.” During the finishing
operation the finishing wheels (5 and 16 are
spaced horizontally to rotate in a common ver-
tical plane with their peripheries spaced apart
a comparatively short distance. TFor grinding
operations the desired distance between the
grinding wheels is generally from about five to
twenty thousandths of an inch. Thus g3 knife
blade “B” which has been moved into position
with the heel “b” of the blade between the two
wheels, as indicated in Pig. 3, will be finished
as the blade is drawn across the bite of the wheels.
Mechanism is provided to separate the finishing
wheels following the finishing operation so that
an unfinished blade may freely pass between the
wheels, from the full line position in Fig. 1, until
the heel of the blade is positioned therebetween,
as indicated by the dot and dash position B’ in
Fig. 1. The mechanism then functions to re-
turn the finishing wheels to finishing position.
Whereupon the work holder 20 is moved gener-
ally to the right to finish the fiat porticn of the
blade and then continuing to the right while
swinging the toe of the blade upwardly in g
curved path to finish the curved or toe portion
and the point of the blade.

The finishing wheels 15 and 1§ are generally
formed of or charged with an abrasive mate-
rial. The particular formation and abrasive
material being dependent upon the type of finish-
ing operation to be performed. They may com-
prise fabric buffing or polishing wheels, or as
shown they may comprise abrasive grinding
wheels. The grinding wheels 18 and 16 shown in
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Figs. 1 to 4 inclusive are particularly well adapted
for hollow grinding operations. If desired, the
abrasive members may comprise endless tapes
or belts. In Figs. 8 and 9 I have shown arrange-
ments of the mechanism utilizing endless flexible
bands 15¢ and 16a. These bands are provided
' with finishing or abrasive surfaces adapted for
the type of finish desired, as for instance, grind-
ing, buffing, polishing and the like.

The finishing wheels 15 and 16, of Figs. 1 to
6 inclusive, comprise abrasive grinding wheels
and are drivingly secured to the ends of re-
spective shafts 21 and 22 which are journaled in
bearings 23 carried by downwardiy-extending por-
tions of respective spaced spindle and motor sup-
porting arms 25 and 26. These arms are pivotally
mounted on spaced horizontal: shafts:27.and .28
supported by the main frame (0 as will be here-
inafter more fully described. The spindle and
motor supporting arms 25 and 26 extend substan-
tially verticdlly and-are spaced apart a distance
sufficient to-enable-the peripheries of the grind-
ing wheels ‘15 and ‘16 to coact to hollow grind
opposite faces of the blade “B.” The upper ends
of the arms are connected by toggle links 29 and
30 with a vertically reciprocable slide 31 mounted
intermediate the arms as will be hereinafter more
fully described. The arrangement of the slide
and toggle links is such that, as the -upper ends
of the arms 25 and 26 are spread by the foggle
action, the lower ends thereof will approach each
other to move the grinding wheels to a grinding
position as illustrated in Fig. 3. ‘When, however,
the toggle slide is moved downward, the toggle
links assume the dotted line position of Fig. 3
moving the lower ends of the arms outward, thus
separating the grinding wheels to enable a knife
blade “B” to pass freely therebetween.

“Rach grinding whe¢l ‘is independently driven.
‘As shown in the drawings, particularly Figs. 1, 2
and 3, each arm 25 and 26 carries a motor 32
the armature shaft of which is provided with a
pulley 33. The pulleys 33 are drivingly con-
nected by respective drive belts 35 with pulleys
34 on respective spindle shafts-21:or 22. ‘At least
one of the motor pulleys 33 is connected to its
spindle pulley 34 by a'V-shaped driving belt, and
one of these pulleys is of the type having a pair of
dises movable toward or away from each other
by a suitable mechanism contained within - the
pulley hub '36. Thus the cutting speed of the
wheels may be readily synchronized. This type
of variable speed pulley is generally well known at
the present time and hence will not be illustrated
or described in: detail: herein.

As heretcfere mentioned, the peripheries of the
grinding wheels, when ‘the wheels are in "their
grinding positions, are spaced from-each other.
For grinding operations this spacing is generally
from five to twenty thousandths of an inch. To
enable the position of the wheels to-be adjusted
toward and away from each other to compensate
for wear on the grinding wheels, the pivot shafts
27 and 28 of the motor and spindle supporting
arms are mounted for adjustment toward and
away from each other. ‘As shown in the drawings,
the pivot shafts 2T and. 28 are carried in the upper
ends ‘of respective brackets 3T and -38. These
brackets are illustrated as being yokes, the lower
ends of which are pivotally mounted on shafts
39 carried by bearings40:secured to the frame 10.
The upper ends of the brackets are provided
with pivoted blocks 41-and-42 for receiving hori-
zontally extending screws or rods‘43 and 44 re-
spectively. These rods, as.shown:in Fig.4, are

10

156

20

25

30

35

40

45

60

65

‘60

65

70

75

threadingly mounted in a sleeve 51.

4

connected by universal joints 45 with the output
shaft 46 of a gear reduction unit mounted in a
housing 41. This housing is secured to a plat-
form 62 positioned intermediate the arms 25 and
26 and supported by spaced channels 63 which in
turn are secured to the table 0. The gear re-
duction unit comprises a worm gear 48 and an
associated worm -49 having.a manually operable
hand wheel 50 (Figs. 1 and 3). Thus when the
hand wheel 50 is turned, the lower ends of the

-arms 25 and 26 will be swung foward or away from

each other as is desired to separate or bring the
peripheries of the grinding wheels fogether.

"The -grinding - wheels are arranged to be cen-
tered relative to the work holder. As illustrated
in Fig. 4, the left hand portion of the rod 43 is
This sleeve
is provided with an operating knob 52 and is
rotatably mounted in the block 41. The sleeve 51
engages the block 41 sufficiently snug to prevent
its:moving underiinfluence of the rotation of the
rod 43, and is prevented from axial movement by
a-set screw 61 carried by :the block 44 and.en-
gaging an annular groove formed in the periphery
of the sleeve. Inasmuch as the spindle arm pivot
shafts -21.and 28 are located relatively close to
the grinding wheels :15:and 16, an extremely ac-
curate adjustment. of the grinding wheels is pos-
sible,

The toggle links- 29 and 3@, heretofore:men-
tioned, are pivotally mounted:on a toggle -slide
31 -and operate to move: the grinding wheels 15
and 16 toward and from each other. This slide
is mounted in a vertical guide or way 54 carried by
a vertically extending frame: member 55 which is
secured to the platform: 62 :and which extends up-
wardly therefrom. The.slide 31 is reciprocated
in:its guide by a hydraulic:ram mechanism com-
prising a vertically extending cylinder 5% mount-
ed on the platform 62 and provided with a pis-
ton 57 (Fig. 7) having a piston rod 58 which is
connected to the lower end of the slide. Thus as
the piston is reciprocated: the grinding wheels are
moved toward and from each other.

The toggle :links 29 :and 30 -are so arranged
that they are slightly. past dead center-when they
are in‘their uppermost position, at which time
the grinding wheels are in the grinding position.
This eliminates chattering of the grinding wheels.
The upward movement of ‘the toggle :links is
limited by & cross bar.83-which extends across the
guide-54-and against which the links abut. The
downward movement of the slide 31 is limited by
a:bar 68. secured:to the:top of the slide and ar-
ranged to engage the cross bar 59 on the guide.
A.pair of springs 64 maintain a constant inward
pressure of the upper-ends of the spindle frames.

The work holder 20 is best illustrated in ‘Figs.
1 and 2, as there shown it comprises an elongated
bar 24 supported by a roller:65 mouited in-a
frame 68 carried by the bed (0 as will be here-
inafter more fully described. The right hand end
of -the bar 24 is provided with-an upwardly ex-
tending arm 6T which carries a roller 68 adapted
to coact with & cam 69 to control the rocking
movement of the bar during the grinding or fin-
ishing of the curved surfaces and the point of
the'blade. The bar 24 is maintained in contact
with ‘the roller 65 and the cam 69 by a roller
10 carried by: a link T{ pivotally mounted on the
roller frame 66 as at 12 and urged into contact
with the bar by a spring 73.

‘The workpieces' B are removably mounted on
the left hand end of the bar 24 and extend to-
ward: the grinding wheels  I5 and 16, Secured to
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the forward end of the bar is a bracket 15 having
2 pair of spaced horizontal ears 16. These ears
each carry a vertically extending pivot pin 71T
which engages a work receiver 18. The work re-
ceiver 18 is provided with a pair of pins 19 to
engage openings in the knife blade, and with a
forwardly extending workpiece rest or clamp 80.
Any suitable spring clamp may be used to retain
the workpiece in position on the receiver. The
pivot pins 77 permit a limited movement of the
workpiece or blade about a vertical axis as the
blade passes between the grinding or finishing
wheels {5 and {6 thereby compensating for slight
variations in the blade.

The work holder 20 is reciprocated by a hy-
draulic mechanism to pass the blade “B” between
the finishing wheels 15 and 6. This mechanism
comprises a longitudinally extending hydraulic
cylinder 81 provided with a piston 82 (Fig. T)
having a piston rod 83 to which a driving arm 93
is secured. This arm reciprocates a rod 86 as
will be hereinafter more fully described. This
rod is slidably mounted in the frame 10 and ad-
justably secured thereto is a fork 84. This fork
extends upwardly through a slot 85 in the bed
10 of the machine and its upper end is provided
with a slot indicated in the drawings at 87
through which the bar 24 extends. A pin 88 car-
ried by and extending through the bar 24 co-
operates with a transversely extending slot 89
in the fork and completes the driving connection
between the fork and bar. Thus as the bar 24 is
reciprocated it is free to swing up and down in
the driving fork.

The follower cam 69, which controls the con-
tour of the blade, comprises an elongated bar and
is secured as by bolts 90 to the under side of a
frame member 81. A plurality of adjusting
screws 92 are carried by the bar 91 and coact with
the cam 89 to accurately maintain it in position.

The vertical position of the work holder and
blade is controlled, in part, by the position of the
roller 5. As shown in the drawings, particularly
in Figs. 1 and 5, the roller §5 lies in a slot of tl}e
roller frame 66 and is rotatably mounted on a pin
95 carried by such frame. The frame 65 is slid-
ably mounted for vertical movement in a roller
frame guide 86 which is secured to the bed I8 by
bolts 87. The vertical position of the roller frame
and its guide is controlled by a pair of adjusting
bolts 98, one of which is threadingly mounted in
a cap 99 of the frame 96 and engages the upper
surface of the roller frame 66 as illustrated in
Fig. 1. The other bholt 98 passes freely tl}rough
the cap 99 and is secured to the frame and is pro-
vided with a nut {00 to limit the downward move-
ment of the frame while the other bolt limits the
upward movement thereof,

The operation of the mechanism is as follows:
Assuming the parts to be in the position shown in
Fig. 1, and the grinding or finishing wheels 15 and
i6 separated as indicated by the dot and dash
line positions on Fig. 3, the mechanism is placed
in operation by the movement of a handle 126, by
the operator. As hereinafter more fully de-
seribed, this operation renders the hydraulic
mechanism active, whereupon fluid under pres-
sure is admitted to the cylinder 81 to cause the
blade to move between the two finishing or
grinding wheels 16 and 16 until the heel “b” of
the blade is between the two wheels, whereupon
the vertical or toggle operating cylinder 56 be-
comes active to cause the finishing or grinding
wheels to move toward each other and into finish-
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ing or grinding contact with the blade “B.” The
cylinder 81 then becomes active,

The initial action of the cylinder 81 has no ef-
fect upon the work holder due to a lost motion
connection between the driving arm 93 and the
slide rod 86. This provides a time interval during
which the finishing or grinding wheels act on the
blade to insure proper finishing or grinding of the
heel of the blade. This lost motion connection is
best illustrated in Fig. 1. As there illustrated,
the arm 93 has a sliding connection with the rod
86 and is interposed between an adjustable col-
lar 84 carried by the rod and the fork 84 which is
also adjustably secured to the rod. When the cyl-
inder 81 is actuated to move the blade to the Ieft
to position the blade with its heel “b” between the
finishing or grinding wheels, the arm 93 coacts
with the collar 94. When the cylinder 81 becomes
active to move its piston rod toward the right, the
arm 93 moves from engagement with the collar
94 into engagement with the fork 84 before the
movement of the piston is imparted to the slide
rod 86 or the work holder 20. ‘This provides a
brief interval of time after the finishing or grind-
ing wheels have moved into finishing or grinding
position during which interval the blade remains
stationary. This insures complete finishing or
grinding of the heel of the blade.

After the heel of the blade has been fully
ground or finished the arm 93 contacts the fork
84 and moves the work holder 20 toward the right
(Fig. 1), the workpiece moving under control of
the cam 69 so that the entire blade is ground or
finished evenly, the contour of its finished or
ground edge being controlled by this cam, When
the grinding or finishing operation is completed
the rate of travel of the blade is rapidly increased
as it is drawn from the finishing wheels to facili-
tate its replacement by a fresh blade, and as the
finished blade reaches the end of its withdrawing
stroke a control valve is operated to release the
fluid pressure thereby stopping the mechanism to
enable the operator to substitute a hew blade.

The hydraulic mechanism is best illustrated in
Fig. 7. As there shown a fluid pressure pump
{65 draws fluid from a reservoir 186 and forces
it through a conduit {87 to a main control valve
108. Fluid under pressure Passes from the valve
198 through a pressure line 109 to a reversing
valve 118 which controls the flow of fuid to the
cylinder 81 to actuate the work holder. Likewise,
fluid under pressure flows from the main con-
trol valve 108 through a conduit {11 to a reversing
valve 112 which controls the fiow of fluid to the
cylinder 58, which controls the positioning of the
grinding or finishing wheels. Fluid exhausting
from the cylinder 8! passes from the reversing
valve 116 through a conduit 113 to a control or
regulating valve {14, and thence through con-
duit 15 to the storage reservoir. Fluid passing
from the cylinder 56 passes through its reversing
valve 112 to a control or regulating valve 1i§
which is also connected with the discharge con-
duit 115. :

The main control valve 108 is of g type which
establishes communication between the pressure
line 10T and the reservoir 106 thus releasing the
pressure in the system. This valve is diagram-
matically shown in Fig. 7 as comprising a hous-
ing provided with a valve port 18 which is
normally closed by a spring pressed valve mem-
ber 118. Thus normally fluid under pressure
flows through the valve member to the pressure
conduits 109 and 111, However, when the valve
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member:i19.is.depressed, the fluid:eseapes.through
the conduit 15 to.the-reservoir.i06.

The valve member (19 -is actuated thy a ihell
crank 423 .pivoted to the frame.as:at 121. This
crank is arranged -to be .engaged by a -cam 122
adjustably .mounted on.a :bar :(23. This bar iis
slidably mounted in brackets :.+T.carried by the
table 18 and .is .actuated by .an arm -84A of -the
driving fork 84 :heretofore :descriked. As ithe
fork 84 approaches the end of its blade with-
drawing stroke, it-engages;an;adjustable stop 24
carried by the bar 123, imoving -the :bar to :the
left .(Figs. 2 and 7). /This.movement:of the bar
actuates the pell.crank 120 and-:causes:itito «de-
press the -valve -member -k19: of .the:control valve
198, thus releasing the fluid pressure:in the system
and stopping the-hydraulic mechanism.

_After a-blade to he finishediis placed in:the:work
holder .29, :the -operator starts the ‘hydraulic
mechanism,by:actuating:the:lever:126. - Thisilever
is pivoted on a transverse pivotil21:carriediby the
bell crank .{28 and.is normally-held in position to
ke.engaged by :the stop or cam 122 by .a spring
128 (Fig..2). The: operator;by. grasping the lever
126 -and rocking it -about -its ‘pivot :12T 'frees it
from.engagement with the .cam 22, whereupon
the -spring ;pressed -valve member '1{9.closes the
valve port 118. :Accordingly, -fluid .pressure is
applied-to-the:reversing :valves | £0:-and #12. This
application of -fluid ;pressure "has:no-effect iupon
the piston 87 .as it is:in-its:lower:position at this
time. ‘However the reversing valve:l {8 is. so posi-
tioned that fluid . pressure:is-gpplied 'to .the right
hand end of -the piston:82 moving it ‘to the:left
(Figs. 1 and 7). As :this piston reaches the left
hand limit of -its stroke, :the :arm 844, .of the
driving, fork:84 heretofore mentioned,-engages-an
adjustable .stop 124 A carried:by theibar 123 .and
moves the bar:fo:the left. 'This:movement.of the
bar changesthe: position: of theireversing-valve #12
whereupon fluid:pressure iflows through the con-
duit:#31 to.the.lower.end of the cylinder 58, thus
forcing:its piston 5T upwardly.

The movement of :the piston 57 controls the
reversing valve {0 for:the cylinder'8f. As illus-
trated in Fig. 3 the toggle slide: 81, which is con-
nected to: the piston:5T:-by.the piston rod:58, car-
ries a.rod 132, This.rod.is provided:with a pair
of spaced .adjustable :stops :133 .and 134 which
are arranged:to.engage and aetuate:the control
lever :135 of :the :reversing valve {10. Thus, as
the piston 57 rises.to the upper.Jimit.of its stroke,
the finishing wheels .5 and 6 -are .brought to-
gether and the stop :134 .acts.on the valve 110

to cause a reversal of the flow.of:fluid.to the cyl- i

inder:8! whereupon the:piston:82:of:such cylinder
moves.toward the right :¢Figs. '1 and.2) causing
the workpiece to be drawn: to the right between
the coacting finishing wheels .15 :and '18.

The regulating -valves | t4 and :1{8 are placed
in the exhaust lines of respective . reversing valves
£18 and {12 and -serve to regulate the .rate of
travel of the pistons 57.and-82.by.controlling.the
back pressures thereon. To this end each valve
includes.a needle valve controlled by a manually
operable knob 131.

“The regulating.valve 114 is arranged to.permit
a comparatively rapid movement of the work
holder when the finishing wheels are not operat-
ing on g knife'blade. -As illustrated the valve 114
is provided with a .spring pressed valve member
{48 . which normally:closes.a port 141 between its
inlet and outlet passages. :As.soon-as the blade
.clears ‘the finishing wheels :an adjustable stop
142 :carried :by:a bar ‘143 is.engaged by .an arm
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84B: of the-driving fork 84. .Continued movement
of:the:fork carries.the:bar:143 1o the right.caus-
ing it .to:cam the valyve member 140 $o0.an open
position, thus increasing -the rate of flow of :ex-
hausting-fluid from -the cylinder-81 through the
regulating :valve. The valve -140 -remains .open
until the work -holder ‘has -moved .to-the left 4o
bring.an unfinished . blade almost-to the:finishing
position, whereupon: a. second.stop 44 :adjustably
mounted:on the bar -+43:is engaged; by the:driving
fork -arm :84B -withdrawing :the ;bar -and -freeing
thevaive member 40 thereby:slowing .the move-
ment of ithe -work rholder to the:desired finish-
ing speed.

‘As heretofore 'mentioned I may :use endless
flexible bands ‘15a and -16a in place:of .the finish-
ing wheels:15.and (6. :Such hands-are preferably
the :same width assthat of ithe .wheels .and -axe
arranged to ‘be :moved ‘toward -and from .each
other in:substantially the same-manner .ashere-
tofore described in:connection with the finishing
vheels $5.and:18. These -bands;may:be:provided
with work finishing surfaces-commensurate:with
the type:of .operation to be performed, .polishing,
bufiing, grinding or the:like.

‘In Fig. .8 Ihave shown a:modification using:a
pair cof :flexible bands -15a -and :(6a. This eon-
struction is similar to that:heretofore .deseribed
and is particularly well adapted for use-in hol-
low grinding, buffing, polishing-and the like. The
bands :15a and (6o are .each -shown as heing
mounted on respective spindle -supporting arms
95 and :26. -Each:band is looped about a,pair.of
wheels or drums 150 and {5i. The drums.150 are
mounted on the respective:spindle.2(.or 22, while
the drums 151 .are mounted .adjacent the upper
end.of ‘the spindle:arm 25 or 26. The drums 151
are :journaled onspindles 152 carried by blocks
{53 -slidably mounted in .ways.L84 formed in the
respective ;brackets. .Springs 155 act on ‘the
plocks:153 to.maintain the bands. tight. Suitable
means, .not shown, .may .be provided .to control
the.tension. of .the bands. The.bands are.driven
by the .drums 158, which in turn are driven as
heretofore .described in connection with the fin-
ishing wheels.15 and.-{6.

JIn Fig. 9 I have.shown the mechanism adapted
for -utilizing -abrasive .coacted endless bands ‘in-
stead.of .the finishing wheels ;15 and {6. "This
arrangement is particularly adapted for other
than hollow finishing operations. Basically ‘the
mechanism .is .substantially the same .as ‘that
heretofore described. .However, in this form of
the invention, the finishing bands 15¢ . and "16a
are.each looped about a pair of pulleys or drums
160 .and (6¢ which are supported by relatively
stationary frame members, and the coacting
stretches of the bands are moved. into and out of
the path of the workpiece by shoes £63 and (64
carried by respective arms 25 and26.

‘In.the.construction shown'in Fig. 9 the-spindles
21a and"22a are mounted on supports ‘165 which
are secured to the frame (0. Each -spindle ‘is
provided ‘with a -wheel ‘or drum :160 -about
which the ‘lower end -of -the respective -abra-
sive bands [5a¢ or [I6a ‘is 'looped. 'Fhe upper
ends of ‘these bands are looped -about respective
drums "i6[ -which are -mounted :on -spindles :166
carried ‘in blocks :I8T mounted in guideways
88 formed .in :stationary frame members 169.
Springs £10 act on the blocks :i67 .to:tension:the
bands. 'The:spindles 21a :and 22a:are driven:hy
mators 32¢ which are :secured :fo the :frame : (0
and-which-are:drivingly connected with:the spin-
dles :as ‘heretofore :described .in cconnection with
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the motors 32. In this form of the invention the
lower ends of the arms 25 and 26 are provided
with removable shoes 163, 164 which engage the
coacting stretches 175 of the abrasive bands I5a,
162 and move such stretches toward and away
from each other to bring them into and out of
engagement with a blade “B.” In this construe-
tion the contour of the finished surface of the
blade depends upon the contour of the shoes
163, 164.

From the foregoing description it will be seen
that I have provided a compact mechanism for
finishing opposite faces of a knife blade in one
operation and I have arranged the mechanism to
facilitate the finishing of different types of blades
with a minimum change. The apparatus is also
so arranged and controlled as to accurately finish
the curved surface of the blade and the point
without danger of rounding the point. Likewise
it will be seen that the apparatus may be radially
adapted for either hollow or flat blade grinding
or finishing operations.

I claim:

1. In a blade finishing machine a pair of abra-
sive finishing members, hydraulic operating
means to move said abrasive members so that
their coacting surfaces move to and from each
other, a work holder mounted for movement to
and from the members in a direction parallel with
the coacting surfaces of said members, hydraulic
means to reciprocate said work holder, and means
including a reversing valve controlled by the oper-
ation of the work holder for controlling the flow
of fluid to the first named hydraulic means, and
means including a second reversing valve con-
trolled by the actuation of the abrasive member
operating means for controlling the flow of fluid
to the second named hydraulic means.

2. In a blade finishing machine a pair of blade
finishing members, hydraulic operating means to
move said members toward and from each other,
a work holder reciprocally mounted for move-
ment to and from the bite of the members,
hydraulic mechanism to reciprocate said work
holder, and means including a reversing valve
controlled by the operation of the work holder
for controlling the flow of fluid to the hydraulic
means, means including a second reversing valve
controlled by the actuation of the member oper-
ating means for controlling the flow of fluid to
the hydraulic mechanism, and regulating valves
associated respectively with said hydraulic means
and said hydraulic mechanism to regulate the
flow of fluid therefrom.

3. In a knife blade finishing machine, a pair of
abrasive members, means supporting said mem-
bers for movement to cause their abrasive sur-
faces to move toward and away from each other,
means including a hydraulic cylinder and piston
to move said members, a work holder movable to
and from the abrasive members in g direction
substantially parallel with the abrasive surfaces
thereof, a hydraulic ¢ylinder and piston for mov-
ing said work holder, fluid pressure means, fluid
conduits between said pressure means and said
hydraulic cylinders, means including a fluid pres-
sure reversing valve in the conduit between the
pressure means and the first-named cylinder
actuated by the work holder mechanism to con-
trol the flow of fluid to and from the first named
cylinder, and a second reversing valve in the con-
duit between the pressure means and the second
named hydraulic cylinder actuated by the abra-
sive member moving means to control the flow
of fluid to and from the second named hydraulic
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cylinder, a discharge conduit connected with said
reversing valves, a regulating valve interposed
between each reversing valve and said discharge
conduit to control the flow of fAuid being dis-
charged from their respective cylinders, and
means actuatable by the movement of the work
holder to actuate the regulating valve for the
last named reversing valve to increase the flow
of fluid from its respective cylinder when the
workpiece is withdrawn from coaction with said
abrasive members and to render said regulating
valve active to decrease the flow of fluid when
the workpiece has been fully inserted between
said abrasive members.

4. A blade finishing machine comprising a pair
of peripherally coacting finishing members,
means including a foggle mechanism to move
the members toward and from each other into
and out of finishing position, said means being
arranged to lock said toggle when the members
have been moved into finishing position, a work
holder, means to move the work holder to pass a
workpiece between said members while said mem-
bers are spaced and to withdraw the workpiece
across the bite of said members while the mem-
bers are in finishing position, power means to
operate both of said means, means actuated by
the first named means to control the application
of said power means to the second named means,
means actuated by the second named means to
control the application of the power means to the
first named means, and means to rock the work
holder toward the bite of said members during
the finishing operation. -

5. In ablade finishing machine, g pair of finish-
ing wheels mounted with their axes in substan-
tially the same horizontal plane and arranged
to have their peripheries simultaneously act on
a workpiece, a pair of pivoted member for sup-
Porting respective wheels, g, slide, links intercon-
necting said slide with respective pivoted mem-
bers, means to reciprocate the slide to cause the
members-to swing about their pivots to thereby
move the periphery of the finishing wheels toward
and away from each other, a work holder mounted
movably, means to move the work holder to move
a workpiece -between the separated wheels into
finishing position and to withdraw the workpiece
past the wheels after they have been moved
toward each other into finishing position, and
means to swing the workpiece toward the bite
of said wheels during the finishing operation to
conform the finishing to a curved contour of
the blade. :

6. In a knife blade grinding machine, a frame
including an elongated bed, a blade finishing
mechanism mounted in one end of said bed and
including a pair of members having abrasive sur-

_ faces arranged to be simultaneously moved across
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a blade passed between them in s direction sub-~
stantially paralle! with their abrasive surfaces, a
work holder mounted at the other end of the ma-
chine and movable toward and from said members
in a direction substantially parallel with their co-
acting abrasive surfaces and in alignment with
their bite, said finishing mechanism including g
pair of brackets mounted on spaced pivots for
movement about axes substantially parallel to the
plane of movement of said work holder, said
brackets extending upwardly from said frame,
means interconnecting said brackets to move the
upper ends of the brackets toward and away from
each other simultaneously, means to move one
bracket toward the other bracket independent of
the movement of the other bracket, a pair of abra-
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sive member supporting arms pivotally mounted
intermediate their: end$ to the upper ends-of* re~
spective brackets and extending in a:substantially
vertical direction, a motor carried by each arm
and drivingly connected with' its respective abra-
sive member to move the abrasive surface thereof
across a blade, and.a toggle mechanism connected
to the upper ends of said arms to:simultaneously
move the arms about their pivots' to cause:the
abrasive surfaces of'said membersto move toward
and away from each. other:

7. In a knife blade finishing machine, an abra-
sive blade finising member, means to move a
workpiece across the surface of said:member in a
plane substantially  parallel: with such surface,
said’means including a:work: holder comprising’ a
bar, means.supporting szid bar intermediate its
ends for reciproeating: and: rocking movements,
an elongated cam, means carried: by said bar ad-
jacent one end thereof-to coact-with said cam, and
resilient means:coacting with the-other endiof the
bar to hold the bar in.contact-with:said supporting
means‘and said:can:

8. Tn a knife blade finishing machine, a blade
finishing: member,; means to. move a workpiece
across the- face of said: finishing: member, said
means.including a- work holder;.a bar supporting
said: work holder, & roller: supporting said bar in-
termediate its ends; a cam:to:control the swing-
ing: movement.of said bar-sbout said- roller, re-
silient means coacting:to:hold’ the bar "in: contact
with the roller, & pivotel connection between said
bar and:said-work holder tospermit ar lintited piv-
otal movement of said work holden relative-to the
bar'in'a plane transverse to: the plane:in which it
swings about-said roller, and means-to reciprocate
the bar:

9. In @ knife blade finishing:machine; a-{rame,
a: pair of coacting blade: finishing" members
mounted thereon; means to: draw: a knife Hlade
substantially horizontally across the bite of’ said
members to finish said:blade; said means includ-
ing- a vertically extending guideway mounted: onx
said frame, a carriage:mounted-in said: guideway
for vertical movement, means to-adjust the posi-
tion of said carriage in said-guideway, a bar sup+
ported intermediate: its ends by said carriage for
movement toward:and-from the bite of said mem-
pers and for swinging- movement-in-a substan~
tially vertical plane -parallel with: the:bite of said
members, an elongated cam, & roller on-said bar
to coact with said:cam, resilient: means’ to retain
the-bar in contact with said carriage: and: said
roller in contact with said cam, means- to move
said. bar toward and from-the bite:of: said-mem-
bers; a-work holder, a pivotal connection-between
one end of said work holder and- said bar, the
axis of said: pivot extending: in a. substantially
vertical direction, and. means at the-other end-of
said: work holder for supporting & workpiece.

10. In a knife blade grinding machine, a frame
including an elongated.bed, a;grinding mechanism-
mounted- in.one-end.of said:bedrand. including &
pair of grinding wheels- hgving: their peripheries:
arranged to:simultaneously-act on:a blade passed
between them in a- directionsubstantially: parallel-
with. their axes, a work: holder mounted at the
other end of the: machine- and. movable- toward:
and from said-wheels in & direction: substantially
parallel with their axes-and in: alighment with
their bite, said grinding mechanism. including &
pair of brackets- mounted. on. spaced. pivots: for
movement about axes substantially parallel:to-the.
plane of movement. of said. work. holder, said:
brackets extending upwardly: from: said. frame;
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means-interconnecting said brackets to move the
upper ends of the brackets toward and away from
each: other simultaneously, means to: move one
bracket toward the other bracket independent of
the movement of the other bracket, a pair of
grinding wheel supporting arm's pivotally
mounted intermediate their ends to the upper
ends of respective brackets and extending in a
substantially vertical direction, said grinding
wheels being mounted on the lower ends of re-
spective arms with their axes substantially paral-
1el with the first' named: axes, a motor carried by
each arm and drivingly connected with its respec-
tive grinding wheel; and a:toggle mechanism-con-
nected:to ttie upper ends of said arms to simul-
taneously move the arms about their pivots to
cause the- periphiery of the grinding wheels to
move toward and away from each other:.

1T, In a Kknife blade finishing machine, a
frame: incliding an elongated bed; a finishing
mechHanism mounted:in: one end of said hed and
including a pair of wheels; a pair of endless
abrasive coated belts, one end of each-belt being
looped: about a respective wheel, means to ten-
sion- said- belts, said belts being arranged so that
the abrasive surfaces of a portion: of the belts
extending about’ the respective whieels coact to
simultaneously act on a blade passed between
such surfaces in a direction substantially parallel
with the axes of said’ wheels, a- work: holder
mounted at the other end of the machine and
movable toward and:from said wheels in a direc-
tion substantially’ parallel’ with their axes and
in alignment with their bite, saidifinishing mech-
anism including a pair of brackets mounted’ on
spaced pivots for movement about axes:substan-
tially parallel' to the plane of movement of said
work holder; said: brackets extending upwardly
from: said. frame; means interconnecting said
brackets to: move the upper ends of the brackets
toward:and away from each other simultaneously;
means to: move one bracket toward the other
bracket: independent of the movement: of the
other bracket, a pair of belt supporting arms
pivotally mounted intermediate their ends to the
upper ‘ends of: respective brackets and extending
in! a substantially vertical: direction, said: belt
supporting: wheels being mounted on' the lower
ends. of respective arms with their axes substan-
tially parallel: with:the first named:axes; a motor
carried by each arm-anddrivingly connected with
its respective:belt supporting wheel; and a toggle
mechanism: connected  to-the upper ends of said
arms to simultaneously move the arms about
their pivots to cause the coacting portions of
the surfaces-of the belts to move toward and away:
from each.other.

12. In. a knife blade finishing machine, a pair
of coacting abrasive members, a pair of pivoted
arms- carrying said members, pewer operated
means- to move said arms about their pivots- to
separate the abrasive surfaces of . the said mem-
bers and to move. the abrasive surfaces of such
members. towards each other, a. workholder
mounted.for reciprocation in a direction substan-
tially parallel with the ccacting. abrasive sur--
faces. of said members, power operated means to
reciprocate said- workholder, and.means actuat-
able by said last named power operated means
to control the operation of said first named power:
operated means-to.cause said. abrasive. surfaces
to. separate consequent upon the movement: of.
the. workholder a.predetermined. distance in one
direction and.to move.said abrasive surfaces to-
ward. each other consequent. upon. the. movement
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of the workholder a predetermined distance in
another direction.

13. In a knife blade finishing machine, a pair
of coacting abrasive surfaced finishing wheels, a
pair of pivoted arms carrying said wheels, power
operated means to move said arms about their
pivots to separate the peripheries of the finish-
ing wheels and to move the peripheries of such
wheels towards each other, a workholder mount-
ed for movement toward and away from the bite
of said wheels to draw a blade across the bite
thereof, power operated means to move said
workholder, means actuatable by the said last
named power operated means to cause said first
named power operated means to move said arms
and separate said wheels consequent upon the
movement of said workholder a predetermined
distance in a direction away from the bite of said
wheels and to move said wheels toward each other
consequent upon the movement of said work-
holder a predetermined distance in a direction
toward the bite of said wheels, and means where-
by sald distances may be selectively predeter-
mined.

14. In a blade finishing machine, a pair of
coacting blade finishing wheels, a workholder,
power operated means to move said wheels to-
ward each other to engage a workpiece carried
by said workholder and to move said wheels away
from each other out of engagement with the
workpiece, power operated means to move the
workholder to cause a blade to pass between the
wheels until the heel of the edge of the blade is
positioned between the wheels, power operated
means under control of said first named means
to move said wheels together consequent upon
the positioning of the heel of said blade, means
to cause a pause in the movement of the work-
holder after the blade wheels have moved into
contact with the heel of the blade to thereby
insure complete finishing of the heel of the blade,
and controlled by said second named power op-
erated means to thereafter reverse the direction
of movement of said workholder to cause the
workholder to draw the blade across the bite of
the wheels to finish the edge of the blade.

15. In a knife blade grinding machine a pair
of grinding wheels arranged so that their periph-
eries simultaneously grind opposite sides of a
blade as the blade is moved in a direction sub-
stantially parallel with the axis of the wheels, a
workholder, power operated means to move the
workholder to cause the blade to move into and
out of contact with said wheels, power operated
means to separate said wheels, control means
responsive to the position of the workholder to
cause said last named means to become active
to cause the separation of said wheels when the
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workholder has moved a workpiece out of contact

therewith and to bring said wheels together to
a grinding position after the workpiece has been
fully inserted between the wheels, a manually
resettable means acting automatically to stop
the movement of the workholder operating means
when a workpiece is fully withdrawn from con-
tact with the wheels, and operating means re-
sponsive to the position of said workholder to
cause said resettable means to become active.
16. In a knife blade finishing machine, a pair
of looped abrasive belts, means to mount said
belts with a stretch of each belt facing but spaced
from a corresponding stretch of the other belt,
resilient means to tension each belt, a pair of
pivoted arms, means carried by said arms to en-
gage said belt stretches, power operated means
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adapted to move said arms about said pivots and
move said belt stretches toward and away from
each other, a workholder mounted for reciproca-
tion in a direction parallel! with the surfaces of
the coacting stretches of said belts, power oper-
ated means to reciprocate said workholder, means
actuated by said last named power operated
means to control the operation of said first named
bower operated means, and means actuated by
said first named power operated means to con-
trol the operation of said second named power
operated means.

17. A machine of the character described, com-~
prising a pair of movable abrasive members, oper-
ating means to move the members toward and
from each other, control means for said oper-
ating means, a workholder, operating means to
move the workholder toward and from said mem-
bers to cause the work to move into and out of
contact therewith, a control means for said last
named operating means, means actuated by the
movement of the workholder away from said
members to operate the first named control means
to cause said members to separate, means actu-
ated by the movement of the workholder towards
said members to operate said first named control
means to cause said members to approach each
other, and means actuated by said first named
operating means consequent upon the movement
of said members a predetermined distance toward
or away from each other to actuate said second
named control means.

18. In a machine of the character described, 2
pair of movably mounted abrasive members,
power operated means to move said members
toward and away from each other, a workholder
movable to and from said abrasive surfaces in
a direction substantially parallel with the abra-
sive surfaces thereof, reciprocable means for ac-
tuating said workholder, power operated means
for operating said reciprocable means, control
means actuated by said reciprocable means to
control the operation of said first named power
operated means, a control means actuated by said
first named power operated means to control the
operation of said second named power operated
means, a common source of power for said power
operated means, and a manually resettable means
actuated by said reciprocable member to stop the
application of power to both of said power oper-
ated means.

HERBERT T. NICHOLAS.
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