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Jo all whom T muoay concer:

Be it known that I, WILLIAM ROBERTSON,
a subject of the Queen of Great Britain, re-
siding at bBuffalo, in the county of Krie and
State of New YOIL haveinvented a new and
useful Grinding- Machme of which the fol—
lowing is a specification.

WIy present invention relates to a novel

grinding-machine of simple yet durable con-

struction and designed particularly for tool
or pther light grinding—as, for instance, 1n
bicyele, hardware, stove, plumbing, carpen-
ter, or general repair shops, or by various

classes of artisans requiring a light, conven-

ient, and easy-running grinder for drills,
castings, machine parts, knives, scissors, &c.

One object of the invention is to produce
a light inexpensive grinder capable of being
operated at a high rate of speed by foot-power
and without theinterposition of belts or other
forms of gearing liable to slip and to be ren-
dered ineft
space of time.

A further object of the invention is to equip
the device with means whereby it may be
quickly and rigidly mounted in place and
with a novel form of effective light-running
gearing disposed intermediate of the treadle
and emery wheel or wheels. |

Further and subordinate objects of the in-
vention will hereinafter appear as the neces-
sity for their accomplishment is developed 1in
the succeeding description of the preferred
embodiments of the invention, which I have
illustratedin theaccompanyingdrawings and
defined in the appended claims.

In said drawings, Figure 1 is a perspective
view of whatis pelhaps the preferred embodi-_
ment of the invention. Iig. 21s a top plan
view thereof. Fig. 3 is a detail sectional
view illustrating the clutch mechanism. Iig.
4 is a vertical sectional view on the line 4 4
of Fig. 2 with the lower portion of the ma-
chine broken away. Fig. §is a perspective
view of another form of the invention, in
which are employed a pair of emery-wheels
and a somewhat different form of gearing.
Fig. 6 is a top plan view of the subject-mat-
ter of Fig. 5, and Fig. 7 is a central vertical
section thI‘Oh oh the upper portion thereof.

Referring more particularly to the con-

icient in a comparatively short

I

1, adjacent to its base.
'essnry to provide intermittently-active driv-

struction illustrated in Figs. 1 to 4, 1 indi-
cates a standard having a base 2, designed to
be screwed or othermse secured to the floor
to constitute a stand for the support of a
head-frame 3, carried at the npper end of the
standard 1 and upon which are grouped an
emery or other grinding wheel 4 and suitable

gearing for tI‘&llSHllttlIlﬂ" motion thereto. At

Tts upper end the head-frame 3 is formed with

a tubular bearing 5, within which is journaled

' the horizontal wheel - shaft 7 of the emery-

wheel 4. At the end of the wheel-shaft op-
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posite the emery or other grinding wheel is

ixed a comparatively small pinion 6, mesh-
ing with the teeth of the internal ﬂ'ear -wheel
S, revolubly supported upon a Stud shatt 9,

_extendmﬂ' from one side of the head-f frame

orcasting3. Theemery-wheel4 and the gear-
wheel 8 bemn* mounted at opposite sides of the

head-frameserve tocounterbalanceeachother:

and to preventsuch lateral vibration of the de-

vice as might result from a less advantaweous_

arran crement of these parts. "T'he Wheel 8 18
deswned to be driven by the oscillation of a
tleadle 10, having a foot-rest 11 at one end
and connected at its, opposite extremity to
the end of a treadle-supporting bracket or
arm 12, extending laterally from the standard
It is therefore necc-

ing mechanism intermediate of the treadle

and gear in order that the oscillatory move-

ment of the former may be converted into the
rotary movement of the latter to permit the
operator by an easy natural movement of the
foot to drive the grinding-wheel at a high rate

of speed, apprommmtely three thouswnd revo-

lutions a minute being posmble in a machine
of this character. Thlb driving mechanism
comprehends a sprocket - Wheel 13, loosely

mounted upon the stud-shaft 9 and of the

usual cup form to define a clutch-ring 14, en-
cireling the clutech-hub 19, extendmﬂ' fIOI]l
one s1de face to the gear 3.

O
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The internal face of the sprocket, or, more

properly, of the cluteh-ring 14, 1s provlded
with a series of pockets 16, preferably three
in number, having one side face 17 somewhat
abruptly curved and the other, 13, g
inclined, as best shown in Fw 3 of the draw-
ings. The pockets 16 are deswned for the re-

oradually
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ception, under certain conditions, of cluteh-
balls 20, preferably, though not necessarily,
five in number, retained in peripheral pockets
21 in the hub 15. The pockets 21 in the hub
are of sufficient depth to permit a ball rest-
Ing in the bottom thereof to lie wholly inside
of the ring 14, and their bottom walls 22 are
of semicircular form, as shown, to permit the
valls to rest snugly within the pockets while
passing through thatarcof their travel which
does nout subject them to outward movement

under the force of gravity. Oneside wall 23.

of each pocket 21 is disposed radially with re-
spect to the axis of the hub; but the other
side wall is inclined, as shown, to form a
shoulder against which the ball is earried by
the sprocket when said ball gravitates into
one of the poekets 16 and is propelled by the
abrupt face 17 thereof.
that when the sprocketisdriven in the direc-

tion of the arrow in Fig. 3 any one of the

balls 20 which happens to be in position to
gravitate from its seat in the hub will be
catught within an advancing pocket 16 of the
clutch-ring and being urged against the con-
tigunous inclined face or shoulder 24 of the
hub will constitute an effective connection or
clutch between the sprocket and the internal
or driving gear 8. This effective or active
connection will continne until the direction
of rotation of the sprocketis reversed oruntil
the gear-wheel moves with greater veloclity
than the sprocket. In either of these events
the ball will either drop back into its pocket
in the hub by gravity or, if it happens to.be
below the axis of the stud-shaft, the radial

wall 23 of its pocket will strike the ball and | |
7 I have shown a possible variation of the de-
vice 1llustrated in the preceding figures, the.

cause 1t to move up the incline face 19 of the

pocket in.the cluteh-ring until it moves. to a

position inside of the face of the hub, the re-
sult in each instance being the disconnection
or unelutching of the sprocket fromn the gear.

~The operative connection between the
sprocket and treadle is preferably effected by
passing a chain 25 over the sprocket and by
attaching to the opposite ends thereof a pair
of connecting rods or links 26 and 27, the
former being loosely attached to the treadle
10 adjacent to the foot-rest 11 and the latter
being attached at its lower end to the.upper
extremity of a reactive member—as, for in-

stance, a stout spiral spring 28, attached at.

1ts_lower end to a lug 29, upstanding from
the treadle bracket or arm 12. It will now
appear that the oscillation of the treadle by

an easy natural movement of the foot will ef-

60

tect. the alternate rotation of the sprocket. 13
in opposite directions, the return movement
of the treadle being effected by means of the
spring 28.
have seen, to rotate the gear 8 continuously
in the direction of the arrow in Fig. 1, the
momentum obtained by the gear and its con-
nected parts serving to continue the move-

ment thereof during the return or inactive |

movement of the sprocket. Thus the grind-
Ing-wheel is caused to revolve at a high rate

T'hus it. will appear

The effect of this will be, as we
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of speed—~for instance,between two and three
thousand revolutions per minute—and in or-
der to prevent any vibration of the machine
which might be occasioned at thishigh speed
I prefer to employ a side brace or wall-bracket
29, connected to the head-frame 5 at its cen-
ter and preferably in the horizontal plane of

‘the stud-shaft 9, but at right angles thereto.

This bracket or brace comprises a metal rod

or tube, as best shown in Fig. 2 of the draw-

ings, attached at its outer end to a foot or
plate 380, secrewed to the wall, as shown in
Fig. 1. Attheside oppositethe wall-bracket

the head-frame is provided with a socket 31
for the reception of the arm 32 of the tool-
rest 83, which latter may be of any desired
form and extends, as shown, adjacent to the
periphery of the driving-wheel in order that
‘the tool or other object being sharpened may
‘be held firmly against the grinding-surface.
1 have also found it desirable to provide
‘means for regulating the tension of the spring
28 in order to compensate for stretching of
the latter, and also to permit the resistance
opposed to the movement of the treadle to be
regulated to suit the convenience of the indi-
vidual user.
tained in a variety of ways; butasimple and
‘convenient means for accomplishing thisend,
-as shown in Fig. 1, is to make the arm 12 ver-
qtically adjustable on the standard 1 by pro-
viding it with a tubular sleeve or socket 34,
euncircling the standard and retained in any
‘desired position thereon by meansof an abut-

The desired end may be at-

ment-screw 35, passed through the wall of the

1
i

1sleeve and bearing against the standard.

In the construetion illustrated in Figs. 5 to

difference residing in the employment of a
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pair of grinding-wheels mounted upon the
'wheel-shaft, whichin this instance instead of

‘being provided with the pinions 7 at one end

thereof is fitted with a pinion 86 atits center,

geared, through anintermediate pinion 37/, to
an ordinary spur gear-wheel 37, located with-
in a.somewhat modified form of head-frame.
.83, but operated in precisely the same man-

ner as the gear 8. | |
- Attention is called to the fact that in both .

of the illustrated embodiments of the inven-

tion a pair of wheels are disposed at opposite

|
|

sides of the head-frame in counterbalancing

irelation with the driving mechanism inter-

posed between them and that in both cases

.the tension of the spring is regulated by
‘means of a bracket adjustably mounted upon
the standard.

From the foregoing it will appear that I

‘have. produced a simple, durable, and effi-.
cient.high-speed grinding-machine construct-.
| 'ed in a manner to permit of its being quickly
and rigidly mounted for use and equipped
' 'with a novel form of positive driving mech-
anism for imparting a rotative speed to the
| grinding wheel or wheels from an easily-op-
| erated treadle; but while the illustrated em-
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bediments of my invention are believed at
this time to be plefe1 able I desire to reserve
the right to effect such changes, modifica-
tions, and variations as may be suwested by
experienee and experiment, so 1011@ as they
do not constitute a departure from the splrit
of the invention. For instance, I have de-
scribed the machine as being specially de-
signed for the grinding of tools and the like;
but it 1s evident that by reason of the high
rate of speed which may be attained it may
be employed with equal facility for buthing or
other similar operations which merely neces-
sitate the employment of a different charac-
ter of operating-wheel.

What I claim is—

1. In a machineof the character described,
the combination with a single standard and

base, of a head-frame carried by the standard

atits upper end,an operating-wheel revolubly
supported upon the head-frame at one side
thereof, a driving gear-wheel geared tothe op-

erating-wheel and located at the opposite side

of the head-frame, a driving-sprocket having
clutchmeansforeffectingitsengagement with
the gear-wneel when rotated in one direc-
tion, a sprocket-chain engaging the sprocket,
and a treadle and reactive device operatively
connected to the opposite ends of the chain
to urge the latter in opposite directions and
thereby impart continuous rotary movement
1n one direction to the operating-wheel,

2. A machine of the character described,
comprising a standard, a head-frame suppor -
ed upon the upper end of the standard, a wall-
bracket extending from the head- frame and
arranged for attachment to a wall,an operat-
ing-wheelmounted upon the head-frame, and
driving mechanisin for said wheel, said stand-
ard and.wall-bracket being disposed for en-
cagement with the floorand wall,respectively,
to prevent vibration of the upper end of the
standard when the mechanism is operated at
a high rate of speed.

3. In & machine of the character deseribed,
the combination with a standard having a
base at oneend and a head-frame at its oppo-
site end, of a wall-bracket extended from the
head-frame at right angles to the standard, a
wheel-shaft journaled in the head-frame, an
operating-wheel carried by said shaft, a driv-
ing gear-wheel geared to the wheel-shaft and
having its axis apprommately in the horizon-

tal planﬂ of the wall-bracket, a driving-
sprocket provided with cluteh means for en-
gaging the driving gear-wheel, a treadle dis-
posed adjacent to the lower end of the stand-
ard, and a sprocket-chain engaging the
sploeket and operatively connecued to the
treadle.

4. In amachine of the character deseribed,
the combination with a standard, base and
head-frame, of an operating-wheel carried by
the head-frame, a driving-sprocket also car-
ried by the head-frame, gearing intermediate

of the sprocket and operating-wheel, clutch |

mechanism disposed to connect the sprocket

y

3

with the gearing when the formerisrotatedin
one direction, a chain engaging the sprocket,
a treadle-supporting bracket adjustably
mounted on the standard, and a treadle and
reactive device both carried by the treadle-
supporting bracket and connected, respec-
tively with the opposite ends of the chain.

5. In amachine of the character described,
the combination with a standard, a base lo-
cated atoneend of thestandard, ahead-frame
located at the opposite end thereof and a lat-
erally-disposed wall-bracket extending from

{ the head-frame,of alaterally-disposed treadle-

support located at the lower end of the stand-
ard, a treadle connected to said support, a
spring secured at its lower end adjacent to
the lower end of the standard, an operating-
wineel and a driving gear-wheel located at op-
positesidesof the head-frameand operatively
related, a- driving - sprocket having clutch
means for engaging the driving gear-wheel,
and a sprocket-chain engaging sald sprocket
and opseratively connected atits opposite ends
with the spring and treadle, respectively.

6. Ina machine of the character described,

75
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the combination with a standard, base and

head-frame, of an operating-wheel carried by
the head-frame, a driving-sprocket also car-
ried by the head-frame, gearing intermediate
of the sprocket and operating-wheel, clutch

95

mechanism disposed to connect the sprocket

to the gearing when the former is rotated in
one direction, a chain engaging the sprocket,
a bracket having relative adjustment with
respect to the standard, a reactive device con-
nected to said bracket and having operative
connection with one end of the chain, and a
treadle having an operative connection with
the opposite end of the chain.

7. In a machine of the character deseribed,
the combination with a standard, a base lo-
cated at one end of the standard, a head-
frame located at the opposite end thereof,

100
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and a laterally-disposed wall-bracket extend-

ing from the head-frame, of a laterally-dis-
posed treadle-supportlocated atthelower end
of the standard, a treadle connected to said
support, a spring secured at its lower end ad-
jacent to the lower end of the standard, a
wheel-shaft mounted in the head-frame, an
operating-wheel and a pinion mounted upon

115

the opposite ends of the wheel-shaft, a stud-

shaft extending from the head-frame below
the wheel-shait at the side opposite the oper-

120

ating-wheel, an internal gear-wheel mount-

ed upon the stud-shaft and meshing with the
pinion, a driving-sprocket loosely mounted
on the stud-shaft and having clutch means

for engaging the iInternal gear-wheel, and a

sprocket-chain engaging sald sprocket and

having operative connection at its opposite

ends with the qPrmﬂ‘ and tleadle, respec-
tively.

3. In a machine of the chametel desenbed -

the combination with a standard having sup-
porting means at one end, and a head—frame

at its opposite end, of a wall-bracket ex-

125
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the wheel-shaft,

tended from the head-frame at an angle to the |
standard, a wheel-shaft journaled in the
head-frame, an operating-wheel carried by
a driving-wheel having its.
-axis: apprommately in the horizontal plane of
the wall-bracket, gearing intermediate of the
driving-wheel and wheel-shaft, -a treadle dis-
posed adjacenit to the lower end of the stand-
ard, and means for operatively €onnecting
the treadle with the driving-wheel.

9. 'In combination with a single standard,

means -for-supporting the :same “at its. lower:
end in -an -upright position, -a head-frame -at’
its upper -end, -a wall-bracket retainingthe:
head-frame, apair of wheelsdisposedin coun-
terbalancing relation at opposite sides of the

677,276

head-frame, driving mechanism disposed in-

termediate of the wheels and a treadle opera-
tively connected with. the driving mechanism.

11. Inamachine of thechar aetel deseribed,
the combination witha standard -h-a,ving-i-su-p-

porfine means at one end. and a head-frame
p ) ?

at 1ts opposite end, of a -wall-bracket ex-
tended from the head-frame at an angletothe
standard, a wheel-shait journaledin: the head-

| frame, an operating-wheel -carried by :the
| wheel- sh&fb a-driving-wheel ‘having its-axis
means for supporting the same at its lower'
end in -an upright position, a head-frame at
its -upper -end, - a wall-bracket for retaining
the head-frame, -a pair of wheels disposed in
counterbalancing relation at opposite sidesof
the head-frame:and operatively related, a:
treadle, and means for.operatively -connect-:
1ng the treadle with said wheels.

10 In combination with.a single standard, -

appr oﬁmate]y in the horizontal plane of:-the
wall-bracket,

posed adJacent to the lower end of‘the stand-

ard, means for operatively connecting the
treadle with the driving-wheel, and reactive
means for urgingthe tr eadle 1n.0n6: du'eetl(m
In tesmmony tha,t I claim the foregoing as.

gearing 1intermediate of the
driving-wheel a,nd Wheel—sha,ft a treadle dis-
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my-own T 'have hereto-affixed my swnature in 435

the presence of two witnesses.

| WILLIAM ROBERTSON.
Yitnesses: |
ARTHUR -B. CLARK,

C. 1. SCHINTZSPAHN.
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