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UNITED STATES

Patented J uljf 19, 1904.

- PATENT OFFICE.

NATHAN W. FLETCHER, OF BATAVIA,

ILLINOIS.

GRINDING OR POLISHING TOOL.

'SPECIFICATION forming part of Letters Patent No. 765,421, dated July 19, 1904.

Application filed December 15, 1902, Serial No. 135,184,

(No model,)

To all whom tt may concern:
Be it known that I, NaTraax W. FLETOHER,

~of Batavia, in the county of Kane and State ot
I1linois, have invented certain new and useful

Improvementsin Grinding or Polishing Tools;
and I do hereby declare that the following 1s
a full, clear, and exact, descriptionthel eof, ref-
erence bemo had to the accompanying draw-
ings, and to the letters of reference marked
ther eon, which form a part of this specifica-
tion.

This invention relates to a novel pneumatic
tool adapted for grinding, dressing, smooth-
ing, polishing, or otherwise finishing wood or
metal; and 1t consists in the matters herein
described, and pointed out in the appended
claims.

My invention is illustrated in the accompa-

nying drawings, in which—

Figure 1 1s a plan view of a tool or imple-
ment embodymﬂ the same, parts thereof be-
ing shown in section. " Kig. 2 1s a side eleva-
tion of the implements shown in Fig. 1. Fig.
3 is a sectional view taken upon line 3 3 of
Fig. 1. Fig. 4 1s a sectional view taken upon
Fig. 5 is a detail section
talkken upon line 5 5 of Fig. 1. Fig. 6 1s an
enlarged detail section of the governing de-
vices shown in Kig. 1. Fig. 7 1s a cross-sec-
tion taken on line 7 7 of Fig. 1

As shown in said drawings, A indicates a
plate or block which is adapted to carry or
supportthe wor king partot the tool and which
is adapted to rest or slide upon the surface of
the article to be operated upon by the imple-
ment, said block being provided with a flat
lower surface and having an upwardly-pro-
jecting handle A’ to be grasped by the opera-
tor in the act of moving or sliding the block
over the work during the opemmon of the
tool.

B indicates as a whole a rotative cyhnder
which is provided on its outer surface with
means for cutting, dressing, grinding, or pol-
ishing the surface of a wooden or metal arti-
cle. Said cylinder B is carried by the rota-
tive part of a rotative motor or turbine of

that class in which the impact of air-jets mov-

ing at a high velocity is utilized 4s a means
of producing rotary motion.

C 1s an arm by means of which the cylin-
der A is connected with the block A and to
the outer end of which i1s attached at right
angles thereto a shaft C', which constitutes a
journal upon which the said cylinder B ro-
tates. The arm C is parallel with the longer
sides of the block A, and its outer end or ex-
tremity extends beyond the end of the block,
and the shaft C' and the cylinder B thereon
are located parallel with and extend across
the end of the block. Said cylinder B 1s sup-
ported from the shaft C' by means of two par-
allel disks D D/, arranged at a considerable
distance apart upon the said shaft and pro-
vided each with a series of annularly-arranged
oblique blades ¢ 4. Surrounding the shaft
C’ between the disks D and D’ is an annular
air-tube K, which is provided with opposite
jet-orifices ¢, which are adapted to direct a
series of air-jets toward and against the an-
nularly-arranged series of blades on the disks
D and D', said blades forming oblique sur-
faces against which the air-jets act. The an-
nular air-tube K is non-rotative with respect
to the shaft C' and i1s supported concentrically
on sald shaft by means of tubular radial
arms ¢ ¢ .
hollow or tubular and afford an air-passage by
means of which air is conducted from an air-
supply pipe F, which 1s attached to said arm
C, to the tubular arms ¢ ¢ of the air-tube F.
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Sald arm C and the shaft C' are

30

These parts are so arranged that air under

pressure supplied through the pipe ¥ passes
through the arm C, the shatls (', and armsé ¢

and 1s - delivered to the tube E, trom which it
is forced through the jet-openings ¢ ¢ in jets
which impinge upon the annularly-arranged
oblique blades & ¢’ and by their impactagainst

the oblique surfaces of said blades act to turn

or drive the said disks and the cylinder B, to
which they are attached. Said cylinder B is

shown in the drawings as provided with an
outer cylindric shell or covering B', made of
emery, corundum, or other abrasive material,
such as is used for grinding or polishing metal
or wood surfaces. Said shell B’ is shown as
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adapted to slip endwise over the tube I3, which
latter 1s provided at one end with an out-
wardly-extending flange 4 and at its opposite
end with an external nut ', said flange and
nut engaging outwar dly—mcmo annular shoul-
ders on the ends of the shell to hold the same

in place on the said eylinder.

The arm C may, so tar as the general oper-
ation of the tool is concerned, be attached to
the block A in any desired manner: but as a
further improvement I provide-an adjustable
connection of said arm with the block A. per-

'mlttmcr 1ts free end, which carries the grind-

ing or abrading cy]mder to be raised and
lowered for the purpose of adjusting the po-
sition of the said cylinder with respect to the
surface on which it acts and on which the
block A rests. Various forms of adjustable
connection between the arm C and the block
A may be employved to produce the result
stated; but the drawings illustrate certain de-
tails of construction in means for adjustably
connecting the arm with the block, which con-
stitutes a part of my invention. Now refer-
ring to these features of details the same are

made as follows: Attached to and rising from
the block A is a standard A% and mounted on
said standard is an arm (J' which projects

“horizontally from the said standard past the

side face of said block. Said arm C is con-

nected with the arm G by means of a head *
on the inner end of the arm, which is pro-

vided with a circular aperture adapted to re-

ceive the cylindriec end of the arm . This
construction permits the arm C to swing in a

vertical plane on the arm G and enables said
arm O to be raised and lowered for the pur-
pose of adjusting the cylinder vertically and
also enables the arm to be swung through an
arc ot about one hundred and elohty dem ees,
and thus reversed in position to bring the cy I-
inder to either end of the block. Prowsmn
1s madle for rigidly clamping the arm G from
movement on the supporting -arm C, the
clamping means illustrated consisting of a lon-
gitudinal cut or slit ¢, which extendb inwardly
from the outer end of the arm, (r and a con-
1cal set-screw ¢,

outer end of the arm and which is adapted
when inserted in the 'said hole or aperture to
expand the arm, and thus tighten the same

within the aperture of- the head . From

 the construction described it Wlll be manifest
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that by loosening the screw ¢’ the free end of
the arm (x, with the cyhndel B, may be raised
or lower ed to the desired extent and the SCrew

g' may be tightened to hold S&ld arm in 1ts
adjusted position.

The purpose of ad]ustmcf the arm C 1n the

manner described is to bring the grinding or
abrading surface on the cvimder to a greater
or less extent below the level of the bottom
surface of the block A. so that when said
block rests upon and In close contact with the

which 1s inserted in a con-
1cal hole which extends inwardly from the

765,421

surface to be dressed or finished the said

orinding-surface of the cylinder will project

below the bottom surface of the block A to
an extent required 1n the particular operation
which 1s to be performed and in accordance
with the amount or thickness of material it is

desired to remove in the operation-—as, for in-

stance, 1n case a cylinder B 1s employved as a
0‘1111(:11110 cylinder for the purpose of dressing
the surface of a piece of metal, if a very lloht
cut 1s required the cylinder will be ad_]usted

-so that it will project only slightly below the

bottom surface of the block A; butif a greater
thickness of metal is to be removed the cylin-
der will be adjusted to bring it a still greater
distance below the said block.

In connection with means for vertically ad-
justing the supporting-arm of the cylinder
with respect to block A, I provide means for
facilitating the vertical ad justment of the cyl—
Inder, as follows At each end of block A is
arranged a vertical set-screw H, which passes
downwal ‘dly through the block and 1s adapted

to project from the lower surface thereof or
to-be turned backwardly, so as that its lower

end will come above the said bottom surface.
Itach set-screw is preferably provided with a
pomter or index-finger A, which is adapted to

moveoveracircularscale 4'.formed or marked

on the top surface of the block A, or, as herein
shown, upon a disk «° attached to said block.
The lel‘SlOl’l% on the scale A" may represent
thousandths of an inch or other units of meas-
ure, and said scale enables the set-serew to be
projected below the bottom surface of the
block A a distance corresponding with the
amount which 1t1s desired to remove in dress-
ing the surface and also enables bhoth of the
set-screws to be adjusted alike. In adjusting
the cylinder by the use of the said set-screws
both screws are projected the same distance
below the bottom of the block, the devices
which hold ‘the arm C rigid with respect to
the block are released, the bloclk 1s then placed

upon a flat surface, the cylinder permitted to

rest on said flat surface, the arm C then rig-
idly secured in position, and the set-screws H

then retracted, so as to permit the bottom of
the block itself to rest upon the surface of the
work. The cylinder B will then project be-
low the lower surface of the block A a dis-
tance corresponding to the elevation at which
the block was held by the set-secrews above

| the surface on which it rested at the time of
adjustment, and when the block is moved or

slid along the surface of the work with the
block in advance of the abrading-cylinder the

| eylinder will then remove or cut away a de-

sired thickness of the metal.

It will be necessary in the use of the tool
made as above described to reverse the posi-
tion of the arm C both endwise and laterally
with respect to the block A, so as to enable
the said block and the abrading-cylinder to be

carried close to an elevated part or shoulder
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located at either Side of the flat surface on

which the implement is working when the

tool 18 moved in either dlrectmn along such

elevated part or shoulder, it being obvmus
that if such elevated part or shoulder on the
work were at the same side of the block as the
arm C the arm would strike against such ele-
vated part or shoulder. To provide for the
lateral reversal of the arm, I employ the con-
struction 1llustrated in Figs. 1 and 5—that is
to say, 1 connect the arm C by a pivotal con-
nection with the standard A® and provide

means for rigidly connecting the arm with the

standard in either position of the arm. These
devices, as shown in the drawings, are made
as follows: The standard A* has formed in it
a transverse recess having opposite flat sides
in which the inner end of the arm G is located,
said inner end of the arm having flat vertical
faces. On one side of the said recess in the
standard A®is inserted a screw-stud ¢°,adapted
to engage a bearing-socket ¢°, in one face of
the arm (. In the opposite face of said arm

passes through the opposite side of the stand-
ard A" and is adapted to engage at its inner
end the socket g*, these parts being so ar-
ranged that when the said screw G is tight-
ened 1t will press the inner end of the arm (¢

agalnst the opposite side of the recess and

clamp the arm firmly in place, while by loosen-
ing the screw (' the arm may be turned to
bring its free end to the opposite side of the
block A. In order to permit the removal of
the arm from the recess, the screw-stud ¢°
may be turned backwardly until its inner end
1s free from the socket and the screw (3 is
backed out, after which the arm may be dis-
engaged from the standard. As a means of

posttively locking the said arm G in its hori-

zontal position a hor 1zontally-swinging latch—
levei 1 1s pivoted to-the standard on lugs ¢°
g°, located at a point between the side faces
of the same above and below the stud ¢

Sald lateh-lever is adapted to enter a groove
or recess formed in the adjacent part “of the
standard and also a notch formed in the end
of the arm G. "
shown in Fig. 1 and 1s adapted to be swung
at either side of the standard A? so that itmay

be engaged with the end of the said arm G in

either position of said arm. Manifestly the

latch-lever I serves to hold the arm rigidly in

its horizontal position., while the tightening
of the pivot-screw (' against the inner end of
the arm clamps the same firmly against the
standard A® and prevents any looseness what-
soever In the pivotal joint during the opera-

~ tion of the implement.
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The handle A’ is removably connected with .

the block A and is adapted to be secured there-
to at either side of the standard A’ accord-

ing to the location of the grinding or abrad-

ing cylinder at one end or the other of the
The said handle is shown as adapted

A pivot-screw G

Said latch-lever I is clearly

to fit in either of two sockets ¢’ ', formed in
the block at either side of the standard A%
Said handle will be removed when the arm G
1s swung laterally, so as to allow the arm.C
to pass over the block in its sidewise move-
ment.

As a further improvement in motor-driven
tools of the kind described I have provided an
improved -construction in the motor wher eby
the quantity of air delivered to the air -pipe

K, and consequently the speed of the driven

part of the motor or turbine,may be controlled
or governed in order to maintain a desired
Speed of rotation in the cylinder B according
to the power required in doing the work or
to check 1ts speed when the rotative cylinder

is released from the work and is turning

freely. TFor this purpose I have provided a
construction as follows: The radial support-
ing-arms ¢ of the air-tube E are attached at
their inner ends to a hub or sleeve E’. which
surrounds and is adapted toslide endwise upon
the hollow shaft (', the said sleeve being con-
nected with the arm by means of a spline ¢
or other device to prevent the sleeve from

turning on the arm while permitting free end-

wise movement of the sleeve. Sueh sleeve
E" is provided with. an annular interior en-
largement or passage ¢, which is in commu-

‘nication with the hollow arm ¢ and which fits

over or around a series of radial openings ¢
in the tube C'. As seen in the enlarged sec-
tional view, Fig. 6, these parts are so arranged
that when the sleeve E’ and the air-tube E,
carried thereby, are slid or moved endwise on
the arm (' the ports or openings ¢ will be
fully opened or partially closed, according to
the position of the sleeve. |

J Indicates a rotative ring which is con-
nected and turns with the rotative part of the
turbine, but which is movable endwise with
respect to the same. Said ring J is engaged
with the sleeve I’ by means of a plurality of

antifriction-wheels 5%, which are mounted on

the ring and engage an annular groovein the
sleeve, so that the ring turns freely and at the
same time gives endwise movement to sald
sleeve. th
oguide-rods 7, arranged parallel with the axis
of the cylinder and adapted to slide in guide-
apertures formed in the disk D’ of the cylin-
der. Oneofsaid guide-rods s’ extends through
the disk D’ and is connected at its outer end
with an actuating-lever K. . Said lever is piv-
oted at one end to the outer face of the disk

K’ and 1s connected between its ends with the

rody’ by meansof aneye ontherod, whichsur-
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Sald ring is shown as provided with
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120

rounds and is adapted to slide endwise on the :

lever. BSaid lever, moreover, isprovided onits
outer end with a fan- blade K’_ which 1s prefer-
ably curved concentrically with the axisof the
cylinder. These parts are, moreover, placed
orarranged In such relation that whenthe lever

K, with the fan-blade K, are parallel with the .
| disk the sleeve E" and tube I will be in posi-
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tion to nearly or entirely close or ¢ut off the

passage of air from the shaft C’ to the tube

- E, and when said sleeve K is in position for
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full admission of air to the tube X the free
end of said lever IX and 1ts.fan-blade will be
thrown outwardly away from the head D'.

When the said fan-blade 1s thrown outwardly

into an angular position, it encounters the re-
sistance of the air in the rotation of the cyl-
inder, and the alr-pressure thus generated
tends to force or press the fan-blade inwardly
and to thereby shift the sleeve K in a direc-
tion to cut off the air-supply to the tube Xi;
but when the fan-blade is parallel with the

head no such air resistance will be developed.

For throwing the lever KK and its fan-blade to
their outwardly-inclined positions and to hold
the sleeve K 1n position to admit air from the
ports ¢ to the air-tube K a spring L 1s em-
ployed, which, as shown in the drawings, con-
sists of a leaf-spring attached to the outer
face of the disk D’ and arranged to press out-
wardly at 1ts free end on the lever K. The
spring thus arranged acts to normally hold
said lever at the outward limit of its move-
ment and to also normally hold the sleeve I,
which 1s connected and moves with the lever,
in position to permit-the passage of air from
the ports ¢ to the tube E. As a result of
this arrangement of parts the sleeve K will
be held by the spring normally in position for
amaximumsupplyotairtothetube K. When
the cylinder 1s turning at i1ts usual speed of
rotation, such as will result from resistance
producecd by the work being done, the lever
K will remain in its outward position, and a
full supply of air will be admitted to the air-
tube; but should the desired speed of rotation
be exceeded air-pressure acting on the fan-
blade K" will force inwardly said fan-blades
and the lever K, and thus move or shift the
sleeve D', so as to reduce the air -supply tothe
tube E. An automatic governing device is
thus provided for controlhnﬂr the speed of ro-
tation of the cylinder or 1otatlve part of the
motor.

By the employment of a fan-blade arranged
to govern or control the position of the sleeve
I, as described, an important advantage 1s
oalned, for the reason that inasmuch as the ac-
tion of the governor depends upon alr-pres-
sure and not upon the centrifugal action and
as the fan-blade and lever are relatively light
in weight the gravity of the said fan- bhde
anc lever will not be sutficient to overcome
the tension of the spring L., so that the gov-
erning device will work equally well in any
position of the motor.

The disks D D’ in the mechanism 1llustrated
constitute rotative members and the air-tube
. the non-rotative member of a motor or tur-
bine of that class in which the impact of air-
jets delivered at great velocity from the non-
‘rotative member and acting on the rotative
member s utilized for produclno motion, and

765,421

manifestly such rotative and non-rotative
members of the motor or turbine may be made
according to well-known prior forms.or modi-
fed variously, and the form and arrangement
of the air-jet orifices and of tlhie blades or
buckets, on which are formed the annularly-
arranged surfaces against which the air-jets
impinge, may be variously modified without
departure from my invention.

I claim as my invention—

1. A tool for the purpose set forth compris-
ing a movable plate or block, an abrading or
polishing cylinder, and a rotative impact-tur-
bine associlated with the cylinder, said cylin-
der and turbine being mounted on a horizon-
tal shaft which is supported on andi1s adjust-

“able vertically with respect to the said block.

2. A tool for the purpose set forth compris-
ing a supporting plate or block, an abrading
or polishing cylinder, a horizontal shaft sup-
ported on sald block on which said eylinder 1s
mounted, and a rotative impact-turbine asso-
clated with the cylinder, the stationary part
of which 1s secured to said shaft and the ro-
tative part of which is attached to and turns
with said cylinder. |

3. A tool for the purpose set forth compris-
ing a movable supporting plate or block, an
abrading or polishing eylinder, a non-rotative
shatt on which said eylinder turns, a support-
ing-arm rigidly connecting thesaid shatft with
the said block and a motor for driving the cyl-
inder the rotative member of which ismounted
on the shaft and supports the cylinder.

4. A pneumatic tool comprising a rotative
abrading or polishing cylinder, a shaft on
which the same turns, and a turbine embrac-
ing a central stationary member which 1s
mounted on the shaft and two connected ro-
tative members which are located at either
side of the central member and which support
sald abrading-cylinder on said shatt, said sta-
tionary part being adapted for the delivery
of air 1n opposite directions outwardly from

both sides thereof to act on the said rotating

members.

5. A pneumatic tool comprising a movable
supporting plate or block, a rotative abrading
or polishing cylinder, a shaft on which said
cylinder turns, an arm for supporting said
shaft from the block or plate, said arm being
located outside of one side margin of the block
and at one end of the cylinder, and being con-
nected with the block by means permitting its
reversal and the turning of the cylinder end
to end to bring said arm at the opposite side
of said block. |

6. A pneumatic tool comprising a movable
supporting plate or block, a rotative abrading
or polishing cylinder, a motor for actuating
the same, and an arm which supports said cy!l-
inder upon the block and which 1s located out-
side of one of the margins of the block, said
arm being connected with the block by means
permitting the cylinder to be turned end for
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end to bring the arm placed at either side of
the block and also permitting the arm to be
reversed 1n position to bring the cylinder at
elther end of said block.

{. The combination with a movable, sup-
porting plate or block, of a rotative abrading
or polishing eylinder, a shaft on which the
same 1s supported, means for driving the cyl-
inder, an arm for connecting said shaft with
the block a second arm plvotally connected
with the blocL and te which the first- named
arm is pivoted, means for rigidly securing the
sald supporting-arm to the arm which is piv-
oted to the block, and means for rigidly se-
curing to the block Sald arm which is pivoted
to the latter.

8. The combination of a movable support-
ing plate or block, a rotative abrading or pol-

“1shing cylinder, a horizontal shaft on which

sald cylinder is mounted, means for driving

the cylinder, an arm by which the said shaft

1s supported from the block, said arm being
connected with the block by a pivotal con-
nection permitting the arm to swing in a ver-
tical plane, and clamping means for rigidly
securing sald arm in position with respect to
the block. |

9. The combination of a movable support-
ing plate or block, a rotative abrading or pol-
1shing cylinder, a shaft on which said cylin-
der is mounted, which 1s rigidly and adjust-

ably connected with said block, and vertically-.
adjustable means on the block adapted to be

projected below the bottom surface of the
same to sustain said block above a horizontal
supporting-surface in effecting adjustment of

the said supporting-shatt with, respect to the
block.

10. The combination of a movable support-
ing plate or block, a rotative abrading or pol-

ishing c¢ylinder, a horizontal shaft on which
‘said cylmder 1s mounted, meansaffording rigid

and Vertlcallv-ad]ustable connection ot said
shaft with said block, and set-screws inserted
through the block and adapted to project at
their lower ends below the same.

11. The combination of a movable support-
ing plate or block, a rotative abrading or pol-
1shing cylinder, a shaft on which said c¢ylin-
der 1s mounted, means affording rigid and ver-
tically-adjustable connection of said shaft with

said block, and set-screws inserted through the

block and adapted to project at their Jower
ends below the same, sald set-screws being

provided with index arms or fingers, and the

block with circular scales.

12. A rotative abrading or polishing tool
comprising a movable supporting plate or
block, a rotative abrading or pohshmcr cylin-
der mounted on said block and a motor for
actunating the cylinder the rotative part of
which supports the said cylinder said cylin-
der comprising a cylindric metal body por-
tion which is rigidly attached to the rotative
part of the motor, and an outer shell which
fits over and is secured to the metal body por-
tion and is provided with an external abrad-
Ing or polishing surface.

In testimony that 1 claim the foregoing S
my invention I affix my signature, in presence
of two witnesses, this 11th day of December,
A. D. 1902.

NATHAN W. FLETCHER.

Witnesses:

C. CLARENCE PooLE,
Wirtoiam L. Harr.
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