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To all whomv 6 may concerm:
Beit known that I, ALLEN JOHNSTON,a ¢iti-
zen of the United States, residing in Oftummwa,

1n the county of Wapello and State of Iowa,

have invented a new and useful Improvement
in the Art of Grinding Cutlery, of which the
following is a specification.

My invention relatestoimprovemenisin the
art of grinding cutlery or other articles which

require to have a convex surface.

The blades of table-knives are usually and
preferably ground with convex cnrved instead
of flat or plane suriaced sides. Heretofore
these knives have usually been ground upon
the oufside ecylindrical surface of a grind-
stone or emery-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 tothe axis ofthe stone,
and the convexity being given to the side of
the knife by the workman continually rocking
the same on the stone as it 1s being ground.
In this method of grinding the knife is and can
be given little 1f any reciprocating movement
across the face of the stone, and as a conse-
quence, owing to the inequalities in the hard-
ness, &c., of the stone ab different parts and
the varying amount of grinding required at
ferent points along the length of the kuife,
the stone or emery will soon wear uneven and
its periphery become more or less wavy or
made up of a series of hich and low bands. In
practice, therefore, the workman is required
to stop grinding every hour or two and dress
hisstone by chopping or hacking its peripheral
surface all over with a sultable instrument,
and thus filling 1t with a series of transverse
orooves, cavities, or hackles, the hackles be-

ing made closer and deeper in the high parts ;

of the stone and fewer and lighter in the low
parbs, so that the stone may again receive an
approximately true cylindricalsurface. This
method of grinding is not only comparatively
slow, laborious, and expensive, requiring
skilled labor, but 1t also results in quite apro-
portion of the stone being wasted, hacked, or
chopped away instead of utilized.

The object of my improvement is to provide
an improved method or process of grinding

—

and an automatic machine for practicing the
same. -

My invention consists in grinding knives or
other articles with a convex surface by feed-
ing the knife or article across the inside coni-
cal surface of a revolving annular or ring
grinder.
surface of the article may be varied or regu-
lated by varying the inclination at which the
knife is held to the axis of the annular stonec.
If the article is held parallel to the axis of the
stone, 1t will have the full convexity of the in-
side curved surface of the annular stone. If it
18 held at right angles to the axis of the stone,
it will of course be ground on a plane or flat
surface, and at intermediate inclinations the
degree of convexity will be inversely propor-
tloned to theangle. 'T'he knife or article may
be reciprocated or fed across the internal edge
of the eylindrical revolving grinder by hand
or by suitable machinery. In practicing my
improved process I prefer, however, to em-
ploy an automatie machine or device for feed-
ing the knife or article across the internal edge
of the hollow eylindrical grinder, as the work
may be thus done not only with greater rapid-
1ty, but also with greater uniformity.

T'o more fully 1llustrate and explain my in-
vention, I have shown in the accompanying
drawings, which form a part of this specifica-
tion, a machine suitable for use 1n practicing

my invention.

In said drawings, Iligure 1 is a side eleva-
tlon of such machine. Ifig. 2 1s a central ver-
tical longitudinal section. Fig. 31sa horizon-
tal section on line 3 3 of Iig, 2. Ifig. 4 is a
vertical cross-section on line 4.4 of Fig. 3. Tlig.
5 is a detail perspective view of the hollow
stone and inclined reciprocating work-holder.
I'ig.6 isa detail horizontal sectional view show-
ing the work-holder and the means for recip-
rocating the same. Figs. 7 and 8 are detail
views illustrating the operation of the work-
holder-reciprocating mechanism. Iig. 9 1s a
detail perspective view of the hollow grinder
and the knife being ground thereon. Iig. 10

1S a cross-section of the reciprocating work-
holder and 1ts gunideway. Figs.1lland 12 are
cross-sections of the knife, the former showing
oneside ground and the latter both. The de-

The degree of convexity given to the
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' gree of convexity is exaggerated. Flg 13 is | and to cause 1t to ﬂow out in an annular sheet

a detall plan view of the segment and gear for over the grinding edge or rim of the annular

operatmg the knife-feed slide. --
In said drawings, A represents the frame of

the machine, which may beof any suitable con- |

| structlon

~ other suitable material.

IO

£S5

Blsahallowrmg,rlm or cup shaped grmder
This grinder may be made of stone, emery, or
The grinder may, if
desired, have one end or head, in which case
the grmdel will be cup- Shaped but I prefera-

bly make the grmder 11:1 the form of an annu-
lus or ring.

Bisa revolvmn' holderin w hlch the hollow

erinder B fits, and i secured by the set-screws
b.., The stone or emery holder B’is prefer ably

-~ made cup-shaped, or with a closed end, and is

- secured, by screw-threads or otherwise, upon a

20

hollow revolvmg shaft, B% which is Journalefl

in a sleeve, B’ mounted upon the frame of the
- machine.

The annular grinder B is adjusted
or pushed out of its holder B’ as it wears away

by means of a follower-disk,’, which fits against

-the back end or edge of the grmder and 18 8e-

28

cured upon the adj ustable rod 6% which fits in
the hollow shaft B and is adj usted by means

~ of the set-screw b°, whlch works in the hollow

30

threaded end of sa,ld rod. The sleeve B? also

has a slight sliding movement in its bearing

on the frame of the machine for the purpose

- of adjusting the pressure of the grinder against

the work or article being ﬂ*round This ad-
justment is effected by means of the threaded

~ hand-wheel 3% the threads of which work in

35

threads b° cut upon the sleeve B®. The sleeve

‘B?is kept from revolving by a key, b°, or other
- suitable means.

nished with a hub, 07, of the same exterior di-

The emery-holder B’ 1s fur-

~ ameter as the sleeve IB3 and fits snngly against

40

the end of said sleeve - The interior of this

- hub is threaded closely upon the hollow shaft

45

5C

troughs, C' C%
‘tacle, 7, 1s maintained at such depth that the

- B so that the grit or grindings worn from the
stone cannot get into the bearing or journal of

the shaft B> The follower &’ and its rod 2’
close the end of the hollow shait B’ and pre-

vent the grit to any appreciable extent work-

ing its way through the same, and, moreover,
the centrifugal actlon tends to throw such
particles away from the axis. |

the grinder B and its holder B/, and also consti-
tutes the upper and lower Wa.ter receptacles or
The water in the lower recep-

outer- pemphery of the grinder B or its holder
B’ will turn in the water, and by its centrifugal

- action throw or carry the water up so thab it

'60

will strike upon the inside of the case Cand fill |

the water receptacle or trough C’. A spout or
conductor; C% leads from this upper trough,

C/, and dellvers the water upon the interior

' perlpheral surface of the hollow or cup-shaped
- wheel B. Asthe water is thus delivered upon

r -

65

~ the inside of the grinder, the centrifugal force
of the revolving grmder tends to spread it in
a thin film over the inside surface of the Whee]

C represents the hollow case which incloses

[ 1

‘the conical surface of the annular stone.

"knives.

stone, and thus supply the water contmuously
and evenly to the stone at the very point where
the work is being done. By this means I am

| .enabled to effectually prevent the heating of

the article being ground, however rapidly the

| stoné may revolve and also to facﬂltate the |
| 75

work. -

It 18 obwous Lhat 1f the kmfe or article, ¢, be-— --

HO P |

ing ground were to be held against the 1n81de |
surface of the revolvmg stone, and about par- -

| allel to the axis of the stone, 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 employ

a hollow stone about a foot in diameter. - Such

a stone would give much too great a degree of

held parallel or nearly parallel to the axis of

convexity to the knife if the knife should be 85'

the stone, and if the article were so held the -- '

annular stone would wear thinner and thinner,

and it would be difficult to utilize all or nearly o

By holding
~and reciprocating the knife or article at a

all of the material of the stone.

greater or less inclination across the rim or

90."

edge of the stoue, any degree of convexity de- ' |
sired may be given to the face of the article -

ground from the full curve of the stone to a
flat or plane surface.

edge of the annular stone nearly the whole

materml of the stone may be utilized. -
- D represents the 1inclined reciprocating

other article—being ground is held and sup-
ported, and by which it is reciprocated across

work-holder, as shown in the dlawmﬂ*s 1S
specially adapted for holding table cutler y or

adapted to hold other arblcles The holder is

The holder, however, may be readily

8o -

95 R
By grinding the article =~
upon the inclined- or conical surfaced end or

oo

work-holder upon which the work-—knife or

This - s
705

provided with a longitudinal ledge, d, against . -

which the back of the knife rests, aud with

a pin or lug, d', to enter one of the handle-
holes 1n the handle of the knife. The holder
is further provided with a hook or clamp,

D, to prevent the knife fa,llmg off the ledﬂ'e S
| when not being: pressed against the gunder
The work-holder D is mounted and recip- -

‘The gmde_-' o

rocates upon a suitable guide, D'.

D’ is mounted adjustably or pivotally uponthe -

frame of the machine by means of its hollow -
120
tion of the guide to the axis of the revolving

pivot @’ and set-screw d*, so that the inclina-

grinder may be varied or adjusted as desued .

The work-holder D is reciprocated upon its
guide D' by means of a rack, @, secured to
said holder by screws @° and a gear d’, on the

shaft d°, Whlch meshes with said rack The.

shaft @ is revolved by means of a segment, @’

pivoted at' @° to the frame of the machine, and

which meshes with a gear, d", on the shaft @".
The pivoted segment d° is furnished with a Ppin
or frietion-roller, d%, and is oscillated back

and forth by a"gr_ooved cam, Ik, on the shaft o

110 -

125 -

130
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K.
the shaft F,which meshes with a gear, f’, on
the shaft E'. The shait F is joumaled in a
sleeve, I/, pivoted at ¥* to the frame of the
machine. The shaft I is furnished with a
driving-pulley on its end and is driven by a
belt. The sleeve ¥ is furnished with a han-
dle, E°, at its outer end, by which the worm
may be raised 1nto engagement with the gear
f’. The sleeve I 1s further provided with a
spring pawl or catch, /7, which engages a cor-
responding pawl or noteh,f upon the frame
of the machine, and serves to hold the worin
f and gear f’in engagement until the gear f”
has made one complete revolution. At each
complete revolution of the gear f’a pin or
lag, /7, thereon strikes the spring pawlj and
dlSBl]D’if’LS sald pawl from the cateh /7, and
thus permitﬁ the worm f to drop out of en-
cagement with its gear /. At each complete
revolation of the gear /7 the cam B of course
makes one 1ev01ut10n, and the knife-holder1s
reciprocated back and forth across the beveled
rim or edge of the hollow or cup - shaped
orinder B.

If desired, the mechanism may be readily ar-
ranged to cause the knite-holder to make two
or more or any desired number of reciproca-
tions across the hollow grinder by simply
changing the shape of the cam-groove Ii. In
orinding cutlery or table-knives, however, 1
have found one complete reciprocation of the
knife and knife-holder to be ordinarily suffi-
cient for each knife.
is thus disengaged from the gear f’, the knife-
holder ceases 130 Ieelprocate, and while 1t 18
thusstationary the operator removesthe knife,
one side of which has been ground, and places
another knife in the holder, and then by litting
on the handle ¥’ he raises the worm f into en-
cagment with its worm-gear f7.

It will be observed {rom the arrows that the
stone revolves in the directiontopressor force
the back of the knife against the longitudinal
ledege d on the holder D.  If the stone were to
revolve 1n -the opposite direction, 1t would
tend to raise or throw the knife out of its
holder, and as it 1s alsc desirable to grind the
knife Wlth 1ts edge forward 1n 1espeet to di-
rection of motmn of the stone, I in practice
orind one side of the knife upon one machine,
and the otheror opposite sideof the knife upon
another machine, the two machines being du-
plicates of each other, excepting that the
knife-holders are arranged at the opposite
ends of the annular stone.

For the purpose of protecting the guide or
slide way D’ of the reciprocating work-holder
D and its rack «° and gear d', I make the
cuide groove or way ¢ in the under face of
sald holder and of a dovetall shape, as 1ndl-
cated clearly in Fig. 10, thus giving the
holder D an inverted-box shape, the ends of
which are also closed by plates D* D°. The

rack & and d' are thus also protected and cov- |

As soon as the worm f

The shaft E is driven by a worm, f, on | ered by the box form of the sliding holder D,

the gear d' being inclosed between theslide and
its guide D

Anangle-arm, D? is secured to the frame of

the machine, and serves in a measuare to hold
the knife or work in place on its holder D.
The ledge d,upon which the knife rests,should
be made of har dened steel and sepmate from

‘the knife holder slide,being secured thereto by

serews, as indicated in the dmwmgs

In practice I usually employ hollow cylin-
drical emery-grinders, the same being cast or
made 1n the form of hollow c¢ylinders with
square ends. Theend of thesame upon which
the grinding 18 done will soon assume a bevel
or conical surface, corresponding to the incli-
nation at which the knife-holder and knife
thereon are held and reciprocated 1n respect to
the axis of the grinder. 1t 18 not necessary,

' however, that the grinder be made in the form

of a holiow ¢ylinder. It may be in the form
of a hollow cone or dishshape. In sach case,
however, 16 18 obvious that as the grinder
wearsaway and the diameter of its bevel grind-
1ng-surface becomes less and less the inclina-
tion at which the work is held to the axis of
the grinder will need to be varied if it 1s de-
sired to give the same degree of convexity to
the ground surface. If thegrinder ismadein
the form of a hollow cup, the annular rim or
ring holder B’ will not be required, as in such
case the stone may be secured 1n the ordinary
manner upon the revolving shatt. 1f the disk
or follower 0’ (indicated in Fig. 2) were made
integral with the stone B, 1t would represent
the head or bottom of a cup-shaped grinder.
1 do not herein c¢laim the machine which 1

have shown and desceribed for the purpose of

better explaining my invention, as that formns
the subject-matter of my original application
No. 245,473, filed July 28, 1887. This appli-
cationisfiled as a division of said application.

I claim—

1. The process or improvement in the art of
orinding cutlery or other articles with a con-
vex surface, consisting in feeding the article
across the internal edge of a cylindrical re-
volving grinder, substantially as specified.

2. The process or improvement in the art

of grinding cutlery or other articles with a
convex surface, consisting in feeding the ar-
ticle across the internal edge of a cylindrical
revolving grinder and adjusting the degree of
convexlity of the ground surface by adjusting
the inclination of the line of feed of the ar-
ticle relative to the axis of the grinder, sub-
stantially as specified.

In testimony whereot 1 have signed this
specificationin the presenceof two subsceribing
wltnesses.

ALLEN JOHNSTON.

WVltneS:aeS
J. T. HACKNORTH,
A. G. HARROW.
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