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UNITED STATES

PATENT OFFICE.

ALLEN JOHINSTON, OF OTTUMWA, IOWA.

CUTLERY-GRINDING MACHINE.

SPECIFICATION forming part of Letters Patent No, 377,201, dated January 31, 1888.

Apnplication filed July 28, 1887,

Serinl No. 245,473, (No model.)

Lo all whom it may concerwn:

Be 1t known that I, ALLEN JOINSION, a
citizen of the United States, residing in Ot-
tumwa, 1n the county of Wapello and State of
Iowa, have invented a new and useful Im-
provement in Cutlery-Grinding Machines, of
which the following is a specification.

My invention relates to improvements in

machines for grinding cutlery or other.arti- |

cles which require to have a convex surface.

I'hhe blades of table-knives are usnaily and
preferably ground with convex curved instead
of flat or plane surfaced sides. Heretofore
these knives have usually been ground upon
the outside cylindrical surface of a grindstone
or enery-wheel the thickness or width of
which 18 equal or about equal to the length of
the knife-blade, the knife being held by the
workman about parallel to the axis of the
stone, and the convexity being given to the
«ide of the knife by the workman continually
rocking the same on the stone as it is being
ground. In thismethodof grinding the knife
1§ and can be given little if any reciproecating
movement acrcss the face of the stone, and as
a consequence, owlng to inequalities in the
hardness, &e., of the stone at different parts,
and the varyingamount of grinding required
at different points along the length of the
knife, the stone or emery will soon wear un-
even and 1ts periphery become more or less
wavy or made up of a series of high and low
bands. In practice, therefore, the workman
1s required tostop grinding every hour or two
and dress his stone by chopping or hacking
1ts peripheral surface all over with a suitable
instrument, and thus filling it with a series of
transverse grooves, cavities, or hackles, the
hackles being made closer and deeper in the
high parts of the stone and fewer and lichter
1n thie low parts, so that the stone may again
recelve an approximatelytrue cylindrical sur-
face. 'This method of grinding 1s not only
comparatively slow, laborious, and expensive,
requiring skilled labor, but it also results
inquite a proportionof thestonebeing wasted,
hacked, or chopped away instead of utilized.

The object of myimprovementisto provide
improved machines for grinding knives or
other articles with a convex surface.

In my improved machine knives or other
articles are ground with a convex surface by

| automartically feeding the knife orarticle across

the inside conical surface of a revolving annu-
lar or ring grinder. Thedegree of convexity
civen to the surface of the article may be
varied or regulated by varying the inclination
at which the knife is held to the axis of the
annular stone. 1If the article is held parallel
to the axis of the stone, it will have the fall
convexity of the inside curved surface of the
annular stone. Ifit is held abt rightangles to
the axisof the stone it will of course be ground
on a plane or flat surface, and at intermediate
inclinations the degree of convexity will be -

| versely proportioned to the angle.

My invention consists, in a grinding ma-
chine, of the combination, with a revolving
hollow or cup-shaped grinder, of a work-holder
reciprocating across the inside surface of said
orinder in an inclined position to the axis
thereof. | |

It also consists, in connection with such
orinder and work-holder, of the particular
mechanism I have devised ifor operating the
same, whereby I am enabied to keep the grig
from the working parts.

It alsc consists, in connection with such
orinder, of an inclosing-case provided with an
upper and lower water-receptacle, whercby
the centrifugal action of the revolving stone 18
made to supply the water or other liquid con-
tinuously to the grinding-surface and directly
at the point where the work is being done.
Where the grinding is done upon the end face
or upon the outside periphery of the grinder,
as heretofore, and the grinder 1s revolving at
agreat speed, as 1s usually the ecase, the cen-
trifugal action tends to guickly throw the wa-
ter from the grinding-surface of the stone.
However close to thework,if the speed isvery
high, the water may be poured upon the stone
the centrifugal forece will throw 1t from the
stone and leave its surface comparatively dry.

By my invention, however, the water 1s raised

from the lower receptacle to the upper recep-
tacle by the centrifugal action of the outer
periphery of the stone, and is delivered upon
the interior peripheral surface of the stone by
a spout or conductor leading from the upper
water receptacle or trough, and the water be-
ing thus delivered upon the inside of the
wheel, the centrifugal action tends to spread
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| it out in a thin annualar sheet over the whole



e - ' 377.201'  |

w,

 inside surface of the stone and to flow it over | elosely upon the hollow sha,ft B2, S0 thfzt the -

10

the grinding edge or surface-of the stone all

around and at the. very place where the work
18 being done.

In the aecompanjqnn‘ drawings, whlch form

2 part of this spemﬁcatlon, and in which simi-
lar letters of reference indicate like parts, Fig-

ure 1 is a side elevation of a machine for prac-
ticing my invention and embodying the same.
Fig. 21is a central vertical longitudinal sec-
tion. Fig. 3 is a horizontal section online3 3

- of Fig. 2. Fig. 4 is a vertical cross-section on

line 4 4 of Fig. 3. Fig. b is a detail perspec-

- tive view of the hollow stone and inclined re-

15

- same.
ing the_ operation of the work-holder-recipro-

20

ciprocating work-holder. Fig. 6 is a detail

- horizontal sectional view showing the work-

holder and the means for reclprocatmg the
Pigs. 7Tand 8 are detall viewsillustrat-

cating mechanism. Fig. 9 isa detail perspec-

tive view of the hollow grinder and the knife
g, 10 18 a cross-

being ground therecn, and K1

section of the reciprocating work-holder and

~ ground and the latter both. The degree of:
- convexity is exag ogerated. Fig. 13 is a detail

its guideway. Figs. 11 and 12 are cross-sec-
tions of the knife, the former showing one side

- plan view of the Segment and gear for operat-

30

-ing the knife-feed sllde

Tn said drawings, A 1epresents the frame of
the machine, which may be - of any suitable

construction.

- 35

B'is a hollow ring, rim, or cup-shaped grmd |
er. This grinder may be made of stone, em-
ery, or other suitable material. .

in which case the grmder will be cup- shaped

- but 1 preferably make the’ grlnder in the form
- of an annulus or ring.

40

B’ is a revolving holderin whwh the hollow
crrmder B fits, and is secured by the set-serews

b. The stone or emery holder B'is preferably |

- made cup- -shaped, or with a closed, end, and is
~ secured, by screw-threads or othermse upon a

45

50

hollow revolving shaft, B?, which is journaled

in a sleeve, B, mounted upon the frame of
the machine. The annular grinder B is ad-
justed or pushed out of its holder B, as it
wears away, by medns of a follower- dlsk b,
which fits against the back end or edge of the
grinder, and is secured upon the adjustable

rod 5% which fits in. the hollow shaft B? and |

18 adj asted by means of the set-screw b7, which

55

works in the hollow threa,ded end of sa,ld rod.
The sleeve B® also has a slight sliding move-

‘ment in its bearing on the frame of the ma-

chine, for the purpose of adjusting the press-

~ure of the grinder against the work or article

o

“ the sleeve B

being ground. This adjustment is effected by -

of the threaded hand-wheel b*, the
threads of which work in threads 5° cut upon

The sleeve B® is kept from re-

means

- volving by a key, 8° or other suitable means.
- The emery-holder B’ is furnished with a hub,
b', of the same exterior diameter as the sleeve
| B3 and fits snugly against. the end of said
’I‘he interior of this hub 18 threaded | kmves

| sleeve

The hollow
grinder may, if desired, have one end or head,

orit or grindings worn from the stone cannot '
get into the bearing or journal of the shaft.
B e
end of the hollow shaft B* and prevent the

The follower b’ and its rods 2® close the

orlt to any ‘appreciable exbent working its
way through the same, and, moreover, the
centrifugal actlon tends to throw Sueh partl-

cles away from the axis.

C represents the hollow case which incloses

the grinder B and its holder B/, and also con-

stltutes the upper and lower water receptacles
or troughs, C' C.

that the outer periphery of the grinder B or

.The water in the lower re-
ceptacle, C? is maintained at such depth

70

its holder B’ will turn in the water, and by its

centrifugal action throw or carry the water

up so that it will strike upon the inside of the
case C and fill the upper water receptacle or
A spout or conductor, C?, leads =

trough, C.

from this upper trough,;’, and delivers the wa- B

ter upon the interior peripheral surface of the
90 -
is thus delivered uponthe insideofthegrinder,
the centrifugal force of the revolving grmder ~
tends to spread it in a thin film over the in-

hollow or cup-shaped wheel B. As the water

side surface of the wheel, and to cause it to

. flow out in an annular sheet over the grind-
ing edge or rim of the annular stone, and
‘thus supp]y the water continuously and evenly =

to the stone at the very point wherethe work
is being done.
to effectually prevent the heating of the arti-

It is obvious that if the knife or article, ¢

By this means I am enabled o
100

cle being ground, however rapidly the stone
may revolve, and also to facilitate the work.

being ground were to be held against thei in-

side surface of the revolving stone, and about
| parallel to the axis of thestone, the convexity

given to the ground surface of the knife would
be the same as the curve of the stone. In
grinding cutlery I in practice usually em-
ploy a hollow stone about a foot in diameter.

110

Such a stone would give much too great a de-
oree of convexity to the knife if the knife .

should be held parallel or nearly parallel to
the axis of the stoneé, and if the article were

s0 held the annular &tone would wear thinner
and thinner, and it would be difficult to utilize

all or nearly all of the material of the stone.

By holding and reciprocating the knife or ar--
ticle at a greater or less inclination across the :
120 ©

rim or edge of the stone any degree of con-

vexity desired may be given to the face of the

article ground from the full curve of thestone S

to a flat or plane surface. By grinding the ar-

ticle upon the inclined or conjical surfaced end -

or edge of the annular stone nearly the who]e-

material of the stone may be utilized.

125

D represents the -inclined remprocatmg"',

work-holder upon which the work—knife or -
other article—being ground is held and sup- -
ported,and by which it is reciprocated across
the: comcal surface of the annular stone. This -

work-holder, as shown in the drawings,isspe-

The holder,

‘cially adapted for holding table ecutlery or
however, may readily -

105
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be adapted to hold other articles.
1s provided with alongitudinal ledge,d,against
which the back of the knife rests, and with a
pin or lug, d’, to enter one of the handle-holes
11 the handle of the knife. The holder 1s fur-
ther provided with a hook or clamp, &% to
prevent the knife falling off the ledge when
not being pressed against the grinder. The
work-holder D is mounted and Ieeipromtes
upon a suitable guide, '. The guide D’ is
mounted adj] usmbly or pwotally upon the
frame ot the machine by means of its hollow
pivob d’-and set-screw d*, so that the inclina-
tion of the guide to the axis of the revolving
ogrinder may be varied oradjusted as desived.
The work-holder D 18 reciprocated upon its
ouide D" by means of a rack,d’ secured tosaid
holder by screws d’ and a gear, d’, on the shait
d®, which meshes with said rack. The shaft
¢’ is revolved by means of a segment, d°, piv-
oted at d to the frame of the machine, and
which meshes with a gear, d", on the shaft d°.
The pivoted segment & is furnished with a
pin or friction-roller, d, and is oscillated back

and forth by a frlooved cam, I, on the shaft’

'. The shaft I is driven bv 2 WOorm, f, on
the shatt I, which meshes with a gear, j , ON
the shaft If'. The shaft F' is journaled in a
sleeve, IV, pivoted at B* to the frame of the ma-
chine. The shatt I is furnished with a driv-
ing-pulley on its end and is driven by a belt.
The sleeve F is furnished with a handle, I,
at 1ts outer end, by which the worm may be
raised into engagement with the gear f'. The
sleeve B’ is further provided with a spring
pawl or cateh, /%, which engages a correspond-
ing pawl or notch, /7, upon the frame of the
machine and serves to hold the worm f and
gear f' in engagement until the gear f’ has
made one completerevolution. At each com-
plete revolution of the gear f7 ftpm or lag, 13,
thereon strikes the spring-pawl f* and disen-
oages sald pawl {from the cateh /°,and thus per-
mits the worm f to drop out of engagement
with its gear f’. The pivoted sleeve F', in
which the shaft F revolves, may be prevented
from dropping too {far when the pawl /= 18 dis-
engaged from the cateh /° by means of a slot-
ted bracket or other support, as shown at /-
in Fig. 4, the slot being indicated by dotted
lines. At each complete revolution of the
gear /' the cam I§ of course makes one revo-

lution and the knife-holder is reciprocated

back and forth across the beveled rim or edge
of the hollow or cup shapead grinder B.

If desired, the mechanisi may be readily
arranged to cause the knife-holder to make
two or more or any desired unumber of recip-
rocations across the hollow grinder by simply
changing the shape of the cam-groove K. In
grinding cutlery or table-knives, however, 1
have found one complete reciprocation of the
knife and knife-holder to be ordinarily sufli-
cient for each knife. As soon as the worm f
is thus disengaged from the gear /', the knife-
holder ceases 1o reciprocate, and while 1t is
thus stationary the operator removes the knife,

ends.

The holder | one side of which hasbeen ground, and places

another knife in the holder, and then by lift-
ing on the handle I he raises the worm f 1nto
engagement with its worm-gear f”.

It will be observed from thearrows that the
stone revolves in the direction to pressor force
the back of the knife against the longitudinal
ledge don the holder D. 1f the stone weretore-
volve in the opposite direction, it would tend
toraise orthrow the kuifeout oflt,sholder, and
as it is also desirable to grind the knife with 1ts
edge forwardinrespect to direction of motion of
thestone Tinpracticegrind onesideofthe knife
npon one machine :;md the other or opposite
side of the knife upon another machine, the
two machines being duaplicates of each other.
excepting that the knife-holders are arranged
at the opposite ends of the annular stone.

For the purpose of protecting the aguide or
slide wuy D’ of the reciprocating work- holder D
and its rack & and gear d', 1 mauhe the guide
oToove or way d' in the und er face of said holdel
and of a dovetail shape, as indicated clearly in
Fig. 10, thus giving the holder D an mverted-
bm: slrme the ends of which also are closed by
plates D D’.  The rack d" and gear d' are thus
also protected and covered by the box form of
the sliding holder D, the gear d' being inclosed
between the slide and its ﬁmde D’

An angle-arm, d% 18 secmed to the frame of

the machine and serves in a measure to Loid
the knife or work in place on its holder D.
The ledeed, upon which the knife rests, should
be made of hardened steel and separate from
the knife-holder slide, being secured thereto
by serews, as indicated in the drawings.

In practice I usually employ hollow ¢ylindri-
cal emery-grinders,thesame belng cast or made
in the form of hollow cylinders with square
The end of the same upon which the
orinding is done will soon assume a bevel or
onicalsurface corresponding tothe inclination
at which the knife-holder and knifetherconare
held and reciprocated in respect to the axis of
the grinder. It isnotnecessary, however, that
the grinder be made in the form of a hollow
cylinder. It may be in the form of a hollow
cone or dish shape. Insuch case, however, 1t
is obvious that as the grinder wears away and
the diameter of its bevel grinding-surface be-
comes less and less the inclination at which
the work isheld to the axis of the grinder will
need to be varied it it i1s desired to give the
same degree of convexibty to the ground sur-
face. If the grinder is made in the form of a
hollow cup, the annular rim or ring-holder I’
will not be required, as In such case the stone
may be secured 1n the ordinary manner upon
the revolving shaft. If the disk or follower &/
(indicated in Ifig. 2) were made integral with

the stone B, it would represent the head or
bottom of a (3111;)-51'1::11:)@(1 erinder.

1 do not hierein elaim the processor method
of grinding knives or cutlery with a convex
surtace, consisting in feeding the article across,
the internal edge of a eylindrical revolving ™
grinder, nor the method of regulating the de-
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gree of convexity of the ground surface by ad- | ticle bemg ground in the wmk holder; sub

justing the inclination of the line of feed of
the article relative to the axis of the orinder,

‘as the same constitutes the subject- matter of a

divisional appllcamon Serial No. 259,387, ﬁled

- December 30, 1887.

1O

15

I claim—

cup shaped ring-grinder having an internal
cone-shaped end surfaee with a work-holder

and a guide for said work-holder ineclined to

the axis of said work-holder, whereby the side
or surface of the article to be ground may be
fed across and parallel to the 00111031 end sur-
face of said grinder , Substantially as speclﬁed
- 2. The cambmabmn with a revolving hol-

~ low or cup shaped crrmder of a trough or re-

20

ceptacle in which the outer periphery of said
grinder revolves, a second trongh.or compart-

mentlnlo which the liguidis elevated or thrown |
by the centrifugal action of the grinder, and

~having a spout or connection leading to the in-

terior of the hollow grinder, and by which it ig

thus autowmatically delwered upon the inner

surface of the hollow or cup-shaped grinder, so
that the centrifugal action thereof will ﬂow or

- 8pread the l1qu1d entirely and constantly over

30
35

40

45

‘and to the grinding-surface at the very point
and time the work or o*rmdlng is being done, |

substantially as specified.
o. The combination, w1th 2 hollow or cup-

‘shaped grinder, of a water spout or conductor

directed into the hollow grinder for delivering
a supply of water upon 1ts Interior pellphely,

80 that the centrifugal action will flow or dis-
- tribute the water const"mtly to the

grinding-
surface, substantially as specified.

4. The combination ofaholloworcup- Sh’l,ped
grinder with a water trough or receptacle, an
inclosing-case, an elevated water trough or
recep uaele, and a spout or conductor to delwer

the water from said. elevated tr ough to the in-

terior of the wheel, so that the centufun'al ac-

tion may serve to automatically SUpply the

water to the grinding- Snrface, Substantlally as
specified. |

5. The combmatwn W1th a hollow emerv--

cylinder or ring, a hollow cylindrical holder

- for said ring, and reciprocating knife-holder

_50_

55

slide mounted upon an ad]usbably inclined
guideway, said guideway being inclined to-

~ward the axis of said grinder and adapted to

reciprocate said work- holdel and the article
held thereon to be ground in and out of said
hollow grinder and over and parallel to its in-

side comcal end surface, substa,ntm]l y as spem
fied.

6. The comblnatlon with a hollow emew |
- eylinder,ofaholderfor smd emery-cylinder and

an inclosing-case provided with a lower and

“an upper water trough or receptacle, Substan-

~ tially as specified.

7. The combination, with a hollow revolv
ing grinder, ofarecipr omtmg work-holder and

threaded sleeve B, and hand-nut b*, for adjust-
ing the pressure of the grmder agamsb the ar- l

- B,

| hO].deI",

| -holde1

stantially as specified. S

8. The combination of hollow 011nder B,with
1ts revolving holder B', secured to hollow Shaft
follower b,
sald grinder, and a,djustable follower-rod &%

specified.
9. The combmatl@n of hollow o‘rmdel B

‘with its revolvmﬁ* holder B’ Secur ed to hollow

70
&butblnﬂ‘ a2a1nst the end of

75

' - mounted in said hollow shafb Substanhally as o
. 'The combination of a hollow cylinder or | .

shaft B?, follower v, abubtmn“ against the end
of said frrmder and adjusmble follower-rod b%, -

ing-serew, b°, substantially as specified.
10. The eombination of hollow grinder I3,

1tsrevolving holder B, to which it1s secured,
having interiorly-threaded hub %', hollow shaft
B* secured to said hub, journal-sleeve B’ fol-
lower b’,abutting against the end ofsaid grind-
er, follower - rod b‘f adjusting - screw b‘“" and

.m’ounted in said hollow shaft, and an adjuSt—, L
S8

wheel or nut b, for adjusting sa1d sleewe B,

substantially as set forth.

11. The combination, with hollow I‘@VOlVlIlU‘

erinder B, of IBCIPI'OCELBII]U‘ inverted- box-form
work-holder D, mounted upon a guide, D', in

and covered by said sliding box-form work-

naled insaid guide and having a gear meshing

and guide I, oscillating segment d’, gear d",

and cam E, substautlally as. speclﬁed T
The comblnatlon with hollowrevolving "
Ico - -

- 12,
grinder B, of 1ecl'pr00&t1'nﬂ* inverted-box-form

a rack secured to said work-holder

upon the under side thercof, and a shatt jour- -
95

with said rack and inclosed between said slide =

=

work holder D, mounted apon a guide, D, in -

~and covered by said sliding box- form work- |
a rack secured to said work-holder
upon the under side thereof, and a shaft jour-- .
‘10§

naled in said guide and h&Vlnﬂ' a gear mesh-

Ing with said 1ack and melosed between said

Sllde and guide D', oscillating segment d’, gear

d", cam I, worm- crezu £, and worm 1, mounted o

upon a pwoted or movable shaft, substantially
as specified. . |

B; remproeatmg work-holder D, guide D', rack

Itb .
13. The combmatlon Wlth the hollow grmder- |

@, pinion &', shaft @', gear d-, segment. &, cam

I, worm f, worm-gear f, mounted upon a piv-

oted or movable Shaft spring-pawl f*, cateh

°, and a lug or pin, f4 on said worm-gear,

__Substantmlly as specified.

14. The combination, w1tl:l a hollow or cup

‘end grinding- surfa,ce of a reciprocating knife-

1T

-shaped emery-grinder hzwmﬂ' an inside conical

126 -
holder an a_djustable 1inclined ﬂ*mde upon .

‘which sald kmnife - holder reciprocates, sald =

guide being inclined inwardly toward theaxis

of said grinderand parallel to the inside coni-
cal end grinding-surface of the grinder, and
‘means for reciprocating the l{mfe holder sub-

stantlally as specified.
| ALLEV J OHVSTON

- Witnesses:

J. T. HACKWORTH,
A. G, HARROW.
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