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ALLEYN JOHNSTON, OF OTTUMWA, IOWA.

GRINDING AND POLISHING MACHINE.

SPECIFICATION forming part of Letters Patent No. 257,825, dated April 7, 1896,
- Application filed December 21,1895, Serial No,572,918, (No model.)

To all whom it may concern.

Be it known that I, ALLEN JOHNSTON, of
Ottumwa, Iowa, have invented new and use-
ful Improvements in Grinding and Polishing
Machines, which are fully set forth in the fol-
lowing specification. |

This invention relates to grinding and pol-
ishing machines, and particularly to such as
are employed to operate upon knife-blades.

In the manufacture of table-knives (of a
high grade) the forging or blank, which is
more or less irregular, requiring more metal
to be removed from one part of the blade than
another, is first ground in a machine—such,
for example, as those described in my Patents
N0s.s 377,201 and 377,202, dated January 31,
1585 —designed to impart to it the proper
shape. Afterthisfirstgrindingitisnecessary,
for best results, to give the blade a finishing
cut or second grinding to remove the deep
marking resulting from the coarser cutting
donein the preliminary shaping of the blade,
and also to remove irregularities that may re-
sult from or remain after the fi

The object of the present invention is to
drovide a machine for effecting this finishing
cut or secondary grinding in the most perfect
and accurate manner possible, in which con-
nection 1 have found that the best results are
attainable by grinding the knife on a wheel
(either of a cup-shaped variety having the
grinding-surface at the side of the wheel or
the ordinary grinding-wheel having a periph-
eral grinding-surface) of a width of grinding-
tace about equal to the length of the knife-
blade. 1In order to prevent grooving of the
grinding - wheel and corresponding effects
upon -the blade due to revolving the wheel
against the blade without change of position,
and also in order to present every portion of
the convex surface of the blade to the grind-
Ing-surface, the knife is given a small longi-
tudinal reciprocation and a lateral oscillation.
Lhe means for imparting these movements
constitute important features of my inven-
tion. Anothervaluable feature thereof is the
mounting of the knife-holder in such manner
that,while it holds the blade against the grind-
Ing-wheel with a yielding pressure and the
movements above indicated can be imparted
thereto, it is also free to follow the movements
of the knife as the blade of the latter alines

T a—

rst grinding.

1tself with the surface of the grinding-wheel,
the position assumed by the knife under sueh
circumstances being variable, owing to the s
tapering form of the blade.

T'he degree of finish given to the blade by
a machine embodying the present invention
1s dependent upon the use of a finer or coarser
grinding-wheel, and it is also obvious that 6o

such a machine could perform both the first

and second grindings referred to above if the
forgings or blanks were made accurately to
the shape required. It has, however, been
found more advantageous to effect accurate 63
shaping by grinding than by forging.

Other features of the invention—such, for
example, as means for automatically arrest-
ing the grinding after it has continued for a
predetermined period of time—will be under- 7o
stood by reference to the accompanying draw-
ings, forming part of this specification, in
which— |

Figure 1 is a vertical section of a machine
embodying myinvention. Fig.2isasideele- 73
vation thereof, partly in section. Fig. 3is a
front elevation showing some of the parts in
dotted lines. Fig. 4is a plan view. Tig. 5
i1s & plan view of the knife-holder. TFig. 6 is
a section on linex x, Fig. 5. Fig. 7 is an ele-
vation of the knife-holder from the side adja-
cent to the grinding-wheel. Fig. Sis a sec-
tion on line y y, Fig. 5. Tfig. 91is a section of
the knife-holder on line z z of Fig. 5. Tig.
10 1s a detail of a portion of the trip mechan-
ism for throwing the knife-holding mechan-
1sm intoand ocutof operation, and Figs. 11and -
12 are details of the block which is mounted
on the slide or carriage. |

In the drawings, A represents the base or
pedestal upon which the cup-shaped main
frame B of the machine is mounted.

C 1s a housing secured in the main frame
and 1n which revolves the grinding-wheel E
of the cup-shaped variety, which is exposed
through a horizontal opening ¢ in the front of
the housing. (See Figs.land3.) Saidwheel

30
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95

1s secured to a-face-plate I, carried at one end
of shaft D, which has a bearing b in the hous-
g and a bearing O’ in a bracket B’ on frame
. The bearing 0’ is provided with balls 62 to
supportthe end of the shaft and to receive the
end-thrust thereof and with screw-threaded
sleeves 0’ b* and a hand-wheel 0° for manipu-
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lating the latter to adjust the shaft longitudi-
nally to take up wear, &e., as will be fully
understood from Fig. 1. Shaft D carries a
fast pulley D’ and a loose pulley D* by means

of the former of which motion is communi-

cated to the shaft. As the disposition above
deseribed is the ordinary way of mounting
such machinery, it is deemed unnecessary to
describe it with particularity.

Gis aslide located at the front of the grind-
ing-wheel and is dovetailed on a rail ', sup-
ported by brackets ¢ ¢ of the interior of main
frame B. At oneend the rail G’ projects be-
yond the framework and has a depending
plate G2, upon which parts of the mechanism
are mounted, aswill be hereinafter explained.
Upon the opposite end of the slideis mounted
a supplemental support or block II for the
knife-holder, and upon which are adjustably
secured two rods I /1, disposed at right angles
to the face of the grinding-wheel, resting in
ways 72 1?2 and forming a support for one end

- of the knife-holder.

_25

30

T I are vertical projections on the support
H, between which the knife - holder freely
slides, but which limit to some extent the dis-
placement of the holder during the operation
of inserting or turning the knife in the holder.

The holder in which the knife i1s held as
one face of the blade is presented to the grind-
ing-surface comprises principally a plate W,

“against which the blade of the knife lies, and
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a tailpiece W', connected at right angles to
said plate at about its middle, and through
which lateral oscillatory movements are re-
ceived. One end of the plate W is rounded
to fit the bolster of the knife Z and also has
a block or enlargement 2 thereon, in which
is adjustably secured (by a set-bolt w') a cy-
lindrical angular bar w? having a vertical
portion %, which loosely fits the groove of
the bolster of the knife. Amnother bar or rod
r, extending longitudinally with plate W, is
adjustably secured in block 2 by a set-screw
x'. To the free end of bar x is slidingly se-
cured by a set-bolt i/ a cage or skeleton cap
Y, which embraces and holds the handle of
the knife 7 through the medium of a cross-
pin «°, bridging the top of the handle, and a
spring-plate o3, pressing the handle upwardly
against said bar, but allowing lateral play.
The tailpiece W’ has an opening 4° there-
through, adjacent to the plate Y, and a flat
spring-plate 7/ (having a smaller opening ¥°
therethrough, coinciding with opening 7°) se-
cured at one end to its under side by screws
1t An adjustable screw-threaded boltin the
tailpiece W acts tolhold the free end of spring-
plate /' at the proper distance from said tail-
piece for purposes hereinafter explained.
When the holder is in position, the under
edge of the plate W rests upon the rods i /1
at the points w?, one of said rods being em-
braced by lugs w?’ 2w’ on the plate, so that the
holder will be moved with the slide in its re-
ciprocation and also be free to slide along
rods Nt . The points w?t w*act as a fulerum

! for the holder when it is tilted by the cam-

wheel, hereinafter referred to, engaging un-

der the tailpiece W' to impart a lateral osecil-.

latory movement to the blade.

T will next desceribe the mechanism for ef-
fecting and controlling the movements of the
knife-holder.

On the front face of depending plate G* of
rail G’ is secured a bracket I, supporting at
its upper extremity one end of a shaft 1, said
shaft extending parallel with shaft D and be-
ing supported by arms 7 ¢ on the frame ¥ and
carrying at its other end a loose and a fast
pulley W2 and W¢, respectively, through the
latter of which it is driven from shaft D bya
belt 2. Adjacent to the bracket I shaft I'1is
formed with eccentric portion ¢, which is 1n-
closed between two recessed blocks & k, slid-
ing between plates &' k', projecting upwardly
from slide G, and whereby a small reciproca-
tory movement is imparted thereto, and con-
sequently to the knife.

A cam-wheel L, carrying a ratchet-wheel [,
pressed by a spring /', is mounted on the sup-
plemental support II and supports the tail-
piece W' of the knife-holder by engagement
with spring-plate ', the adjustment of which
determines the vertical position of the blade,
which should be such that the entire surface
of the face thereof will be brought into con-
tact with the grinding-surface by the lateral
oscillation. Cam-wheel L is turned the dis-
tance of one or more teeth at each reciproca-
tion of the slide G by means of a pawl L/, rig-
idly secured to the bracket I. Spring ! holds

‘the cam in the position to which it is rotated.

The mechanism for holding the knife-blade
against the grinding-surface with a yielding
pressure while imparting thereto the move-
ments above described, and for automatically
throwing the knife away from the grinding-
wheel and arresting the movements of the
narts, is described as follows: Abell-crankle-
ver M is pivoted to the left-hand end of the
frame B, its horizontal arm carrying at its ex-
tremity a spring-actuated latch m, and being
connected by a rod m' with treadle m* 'T'o
the vertical arm is pivoted a horizontally-ar-
ranged rod n which slides in a lug »n’ and car-
ries at its free end a belt-shifter N of the ordi-
nary construction, adjustably secured thereto
and embracingbelt . Onthe rodn,adjacent
to its pivot-point, is an upwardly-projecting
lug 7%, having a flared opening 7* there-
through. A spring o, connected at one end
to the frame and at its other end to the ver-
tical arm of the bell-crank lever M, exerts its
tension to tilt said lever, such movement be-

ing limited by a projection m? on the hori-

zontal arm thereof. On the rear face of plate
G2 is mounted a wheel P, having peripheral
ratchet-teeth p, engaged by a pawl p° on slide
G to turn said wheel, which is held to the po-
sition to which it is rotated by dog p* on plate

@%, and a plain peripheral surface p’, upon

which is located an inclined lug p°. KExtend-

ing along therearof the slide Gz, parallel there-
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to and in bearings thereon, is a rock-shaft R,
carrying a finger r, which latter projects up-
wardly through the openings %2 7/? in the tail-
piece W' and plate 7', respectively, and acts
to move the knife-holder toward and away
from the grinding-wheel. Shaft R also car-
ries an arm 7, to which is loosely pivoted a
rod s, resting at its free end in the flared open-
ing 7 of lugn'. Encircling this rod between
the lug n’ and nuts s’ s, serew-threaded there-
on, 18 a spring s*, which, through the mechan-
Ism above described, supplies the yielding
pressure for holding the knife-blade in con-
tact with the grinding-wheel.

A dresser is provided, operating upon the
face of the grinding-wheel through the open-
ing ¢ to keep the same true. This device con-
sists of a steel disk 7, disposed at right angles
tothefaceof the grinding-surface,and mount-
ed to rotate on a carrier T, which latter is se-
cured toashaftl’, arranged to slidein a cylin-
drical casing U on the housing C just above
opening c¢ therein. Casing U is cut away at
1 to expose the shaft TV, allowing the carrier
to be secured thereto, as before explained,
and also permitting lateral movement thereof
across the grinding-surface. Thismovement
is effected by a crank V, carrying a pinion v,
engaging a rack ¢’ on the shaft 1". 1o pro-
vide for adjustment of the disk { to compen-
sate for wear, a thumb-screw V' is arranged
on carrier 1T and bears at its end against a
plate v* on housing C.

1he operation of the machine is as follows:
The knife Z having been properly secured or
placed inits holder,as hereinbefore explained,
aond the various parts properly adjusted, the
operator presses upon treadle m?® drawing
bell-crank lever M down tothe position shown
in Fig. 2 and engaging the latch m thereof
under the plain peripheral surface p’ of wheel
>, This movement actuates the belt-shifter
N to throw the shaft I' into motion, which in
turn, through its eccentric portion 23, commu-
nicates a reciprocatory movement to slide G,
as already explained. The same movement
of lever M also compresses spring s°® on rod s,
rocking shaft R through arm 7', and by means
of the finger + throws the knife-holder for-
ward, bringing one face of the knife-blade
into contact with the grinding-wheel and ex-
erting yielding pressure thereon. The tail-
piece W of the knife-holder being freely
mounted between the projections 7’ 7/, the
holder is, through the pressure exerted there-
upon by the finger, practically self-adjust-
able, allowing the blade to aline itself against
the grinding-surface. The reciprocation of
the slide G causes the rotation of the cam-
wheel L, and consequently the lateral oscilla-
tion of the knife-blade, thereby presenting
every part of its convex surface to the wheel.
1he movement of slide G also rotates the
wheel P step by step until it has made one
complete rotation, and the inclined lug p? dis-
engages latch m therefrom, allowing spring o
to tilt the bell-crank lever M over to the left

from the position it occupies in Fig. 2, thus

withdrawing the knife from contact with the
grinding-wheel and restoring all of the parts
to a quiescent state, ready to be again put
into operation by manipulating the treadle
atter the knife has been replaced by another
to be ground.
to grind each side of the knife, owing to the
fact that the edge has little or no taper from
the handle to the point, whereas the back of
the knife has quite an amount of taper, re-
quiring the face of the holder to be shaped
differently for the two sides of the knife; also
the handle is not in the middle of the blade,
and requires a different location of bar 2.

The grinding-wheel employed is preferably
of emery, and grinds on its side; but an ordi-
nary disk-wheel, grinding on its periphery,
may, with slight variations in the mechanism,
be employed.

It will be understood that, while I have in

theforegoing specification madespecial refer-

ence to grinding, polishing effects are equally
attainable. DMetal surfaces other than knife-
blades can also be operated upon, and the
terms “‘knife” and ‘‘knife-blade” are used
in the claims in a generic sense and embrace
such other articles or surfaces as may be
ground or polished in a machine embody-
ing my invention. Other modifications and
changes can be made without departing from
the principle of the invention.

Having thus described my invention, what
I claim as new, and desire tosecure by Letters
Patent, is— |

1. In a machine for grinding knives, the
combination with the grinding-surface of a
width approximating the length of the knife-
blade, of aholder in which the knifeis secured,
sald holder being loosely mounted permitting
the knife to longitudinally aline itself with
the grinding-surface, and means for actuat-
ing the holder to present the knife to the
grinding-surface with a yielding pressure,
substantially as describedl.

2. The combination with the grinding-
wheel having a grinding-surface of a width
approximating the length of the knife-blade,
of a spring-actuated holder in which the knife
1s secured and whereby it is presented to the
grinding-surface with a yielding pressure,
sald holder being loosely mounted permitting
the knife-blade to longitudinally aline itself
with the grinding-surface,and means forrock-
ing the holder to impart a lateral oscillation
to the blade and thereby present every por-
tion of its convex surface to the grinding-
wheel, substantially as described.

5. The combination with the grinding-
wheel having a grinding-surface of a width
approximating the length of the knife-blade,

of a spring-actuated holder in which the knife

1s secured and whereby it is presented to the
grinding-surface with a yielding pressure,

sald holder beingloosely mounted permitting
the knife-blade to longitudinally aline itself
with the grinding-surface, means for rocking

A separate holder is required
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the holder to impart a lateral oscillation to the |

blade and for reciprocating the holder to longi-
tudinally move the blade across the grinding:-
surface, substantially as described. |

4. The combination with the grinding-
wheel, of a reciprocating slide or carriage
parallel to the grinding-surface a holder, 1in
which the knife 1s secured, sliding transverse-
1y on said carriage and loosely mounted per-
mitting the knife-blade tolongitudinally aline
itself with the grinding-surface, meansfor im-

parting such transverse movements to the

holder and for presenting the knife to the
orinding-surface with yielding pressure, and
means for rocking the holder to impart a
lateral oscillation to the blade whereby every

portion of its convex surface is presented to

the grinding-surface, substantially as de-
seribed.

5. The combination with the grinding-
wheel, of a knife-holder loosely mounted to
slide at right angles to the grinding-surface
and permitting the knife-blade to longitu-
dinally aline itself with the grinding-surface,
and a finger for reciprocating said holder and
for presenting the blade to the grinding-sur-
face with a yielding pressure, substantially
as described. | -

6. The combination with the grinding-
wheel, of areciprocatingslide or carriage par-
allel to the grinding-surface, a holder for se-
curing the knife arranged toslide transversely
and loosely mounted permitting the knife-
blade to alineitself with the grinding-surface,

a finger on the carriage engaging the holder,

means for actuating said finger to cause the
holder to approach and recede from the grind-
ing-surface and when in operative position
holding the knife-blade against the grinding-
surface with yielding pressure, a cam-wheel
upon which the knife-holder rests at one end
for rocking the same to present every portion

of the convex surface of the blade to the
grinding-surface, and means for reciprocat-

ing the slide or carriage and for rotating the
cam-wheel, substantially as described.

45

7 The combination with the grinding-

wheel, of a slide or carriage reciprocating par-
allel with the grinding-surface, a holder for
securing the knife adapted to slide on the
carriage and being loosely mounted permit-

ting the knife-blade to longitudinally aline

itself with the grinding-surface, a finger on
the carriage engaging the holder, means for
tilting the holder to laterally oscillate the
knife-blade and present every portion of the
convex surface thereof to the grinding-sur-
face, means for throwing the parts into op-
eration and for actuating the finger to move
the holder toward the grinding-wheel, and for
presenting the blade thereto with vielding

pressure. and means for automatically with-
2

drawing the knife from contact with the wheel
and for restoring the parts to a qulescent
state after the operation has progressed fora
predetermined period of time, substantially
as described.

3. The combination with a slide or carriage,
and a holder for the knife mounted to slide
thereon, of a finger engaging the holder, a
roclk-shaft on the carriage carrying said fin-
ger, a rod connected with said rock-shaft, a
spring encircling said rod and means for com-
pressing the spring and actuating the rod to
move the holder toward the grinding-surface
to present the knife thereto with yvielding
pressure, substantially as described.

In testimony whereof I have signed this
specification in the presence of two subscrib-
ing witnesses.

| ALLEN JOHNSTON.
Witnesses: -

J. T. HHACKWORTH,

A. G. IJARROW.
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