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8 Claims.

This. invention. relates. to. improvements in
grinding machines.

More particularly it provides a grinding ma-
chine which is portable in character and which

is adapted to be mounted on any convenient

support at the location where a grinding opera- -

tion is to-be performed, The grinding tool is
power driven and is caused to traverse the sur-

face which is being ground either automatically ..
10

or by manual operation. ‘The invention has spe-
cial utility for grinding a wide ‘variety of valves
and their seats and is particularly advantageous
for servicing- the larger types of valves such as

are found  on ocean-going- craft, for example. _

However, the numerous features of the inven-
tion, as a whole or in part, are applicable and
usable in -conneetion with practically every con-
ceivable type of rotary grinding operation,

It is among the objects of the invention to pro-
20

vide a portable grinding mechanism which may
be quickly mounted on a. valve casing or other
element having a surface t0 be ground, or on an
adjacent support, and having an universality of
adjustment of its grinding tool which permits
surface grinding at any of a multiplicity of an-
gles relative to theaxis of its power unit.

~Another objeet. is to: provide means for. sup-
porting my grinding mechanism and any of.a
variety of valve elements in valve~grinding rela~
tion. :

A feature. 1es1des in a planetary mountmg of
the power-driven grinding tool whereby the tool
- can traverse the circle of a valve seat or valve;

‘15
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universality of grinding funections possible of ac-
complishment with the: mechanism of the inven-
tion.

The mentioned objects and: results may -be at-
tained with. the mechanism:-now to.be -described
in-detail in connection. thh the accompanying
drawings in:. which B

Figure 1 shows. a-large: gate va.lve casing in
med1al vertical section having my. grinding mech-
anism mounted thereon; with: the grmdjng tool in
valve-seat-grinding: position;

Figure 2:shows & large size disk valve casing, in
medial.vertical: section having my grinding mech-
anism. mounted thereon in. position: to grind. its
yalve seat;:

Pigure: 3 is: a side: eleva.tinn of a rrame Support
mounting my- grinding: mechanism and a gate

. valve:in. valve. grinding: relation; the valve: being

25
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slowly with manual feed of the tool around the |

circle, or power driven at any predetermined :

suitable speed.

A further feature is that the tool reciprocates
transversely of the surface which is being ground
simultaneously with its planetary travel.

Still another feature resides in a radially ad-
justable plural roller mounting of the rotating
carrier of the power driven grmdmg tool thereby
to permit adjustment of the carrier relative to
a fixed tubular axle, and leaving the axle free to
serve as a chuck for mounting stem-type valves
in position to be ground, or as a hollow tube
guiding support.for the flexible shaft of the grind-
ing tool when the power unit is mounted, rela-
tive- to the location of the grinding tool, at the
remote side of the carrier. . ’

Additional features involve the various provi-
sions for angular adjustments and settings of the
carrier, the power unit, and the reciprocating car-
riage which mounts rotatably the-stiff end por-
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tion of the tool shaft, each contributmg to the 53

in medial vertical section;
‘Figure 4 is: a side elevation of grniding- mech-

-anism embodying: features: of the: invention and

showing a stem type of plug valve in position: to
be -ground.

Figure.: 5. is. a detail cross-section on. line 558
of Figure 4, on:a larger scale;

Figure 6 is a. detail sectional. view on. line 6—56
of Figure 3; .-

Figure: 7. is. & medial vertwal section. through
my planetary carrier and its fixed. tubular axis;

Figure 8 is a. sectional view -on line 8—8& of
Figure 7; ‘

Flgure 9 is a.perspective view of the upper jaw
of the axle clamp of Figures 7and 8;

Figure 10 is a. perspective view of the lower
Jjaw of the axle clamp;.

Figure 11 is a fragmentary detail sectional. view
on line f1—I1 of Figure 8;

Figure 12 is a detail sectional view of one of _

the windows at: the front face of the planetary
carrier;

F1gure 13is an elevation of the front face of
the planetary carrier with its. roller bearings on

the fixed axle, which latter IS cross-hatched for

clearness;
Figure 14 is: @ perspective view-of the support

for- the tool holding carriage, the support being

radially and axially-adjustable on the front face
of the planetary- carrier relatxve to the latter’s
axis;
- ‘Figure-15 is & view- on & larger scale in medial
vertical section-through the upper portions of
the mechanism of ‘Pigure 14;

Pigure 18-is-g. side elevation of the-adjustable
© tool holding- carriage and its: reciprocating: tool
holder; -

.
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Flgure 1'7 is an end elevation. of the mechanism
of Figure 16, showing the ratchet and pawl for
actuating the reciprocating tool holder;

Figure 18 is a top plan view of the mechanism
of Figure 16;

Figure 19 is a vertical sectional view on line

i9—I9 of Figure 16;

Figure 20 is a top plan view of the tool holder
reversing racks and pawls;

Figure 21 is a side elevation. of the mechamsm
of Figure:20; and

Figure 22 is a perspectxve view of one of the
jaws of the adjusting clamp of the carriage, shown
best in its clamping relation in the upper portlon
of Figure 18.

Referring to the drawmgs, and more particu-

larly to Figure 1 thereof wherein the invention

is shown complete, mounted:on: a-valve casing
10, with the grinding tool (2 in position for
grinding the valve seat 14, it will be obvious that
the grinding tool 12 is operated by an electric mo-
tor 6 through the medlum of ﬂex1b1e shaft {8
whose outer flexible casing is rotatably secured at
its motor end so that this. casing as a- whole is
rotatable. . The motor 1§, in Figure 1, is mounted
on a hinged shelf 20 which may he secured o the
valve casing, as illustrated, or to any other con-
venient support. . Or the motor may be mounted
directly: on such: another. support. When the
hinged shelf 20 is.employed, it may be adjusted
and set at various angles relative to the axis of
the valve casing for a:purpose which will later
appear, the adjustment: being accomplished by
the. slotted: bracket 22 through whose: slot the
thumb screw 24 passes for threaded engagement
with a depending-ear 26 on the under side of the
shelf. : Tightening of the thumb screw clamps the
bracket 22 -to retain the shelf in any selected an-
gular relation to the axis of -the valve casing.

According t6 the invention, however, the power
driven grinding tool- 12 is-caused- to travel in a
generally planetary. course around the axis of
the valve casing whose seat is being ground. For
this' purpose a-planetary 'carrier 28 is rotatably
mounted on a fixed tubular axle 30 which in turn
is adjustably supported “on & plate 32 which is
secured to the end of the valve casing but which
might be ‘mounted on any other convenient sup-
port. “The axle-is held in a’suitable clamp 34
which is pivotdlly mounted on plate 32 as at 36
and angularly adjustable by the slotted ‘bracket
38 and thumb screw 40 similar to the adjustment
for the motor shelf 20, By this means the ro-
tatable planetary carrier 28 may be adjusted
about the pivot 36 to bring its axis into perpen-
dicular relation to the plane of a surface which
is to be ground.

Mounted on the front fa.ce of ‘the planetary
carrier 28 and radially adjustable thereon is a
carriage supporting bar 42 extending outward
from the carrier 28 in parallehsm with its axis
and braced as at 44. A carridage 46 is mounted
on bar 42 and is'adjustable thereon, by means of
the universal clamp 48, both along and around
the bar as well as angularly relative to the bar.
The carriage 46 includes a reciprocating tool
holde1 50 wherein the stiff end portion. 19 of the
flexible shaft 18 may be clamped as at 52. The
flexible shaft 18 conveniently is threaded through
and supported by the tubular axle 30. .

The planetary carrier 28 may be manua,lly ro-
tated, as shown in Flgure 4, or may be power
dnven as in Figures 1 and 2. The caxrier is cir-

cumferentially grooved as at 54 for belt drive
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from the relatively small pulley §6 which may be
mounted on shaft 58 connected by reduction
gearing 68 to the motor shaft, as in Figure 1, or
shaft 58 may have a crank 62, as in Figure 4, for
manual turning of the planetary carrier 28.

Figure 2 shows generally the same grinding
mechanism of Figure 1, but the carriage 4¢ is
adjusted on bar 42 to bring the grinding tool 12
into proper relation to the valve seat in the disk
valve type of casing there portrayed.-

Figures 3 and 4 similarly show.grinding mech-
anisms comparable to that of Figure 1, Figure 3
having a special support for holding both the
grinding mechanism and the gate valve which is
being ground; and Figure 4 having the motor on
the work side of the planetary carrier 28 for the
grinding of a stem type of valve held in axle 30
as a chuck.

The foregoing general description in connec-
tion with Figures 1-4 shows the general utility of
my improved grinding mechanism, and suggests
the great multiplicity of types and varieties of
grinding operations the invention is capable of
accomplishing.

-The structural details W111 now he described

' with reference to Figures 5-22,
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Referring to Figures 7, 8 and 13, the planetary
carrier 28 may be a hollow disk or wheel whose
circumferential belt groove 84 constitutes it a
pulley which may be belt driven as previously de-
scribed. ‘The front wall 64 of the carrier is
shown integral with its grooved periphery, and
has window openings 66 therethrough in each of
which is an insert 68 of a suitable transparent
maiterial, preferably a flexible material so that
the inserts may be snapped into grooves 18 as
indicated in Figure 12,

The rear wall 72 of the carrier is represented as
a removable plate secured in place by the screws
14. This plate wall also has window openings 76
covered by a disk 18 of transparent material se-
cured to the plate by screws 80.

The carrier is rotatably mounted on the tu-
bular axle 36 by a roller bearing structure which
is best seen in Pigure 13. A four point bearing
is illustrated -although, obviously, a three point.
bearing will suffice. The rollers 82 are carried
at the inner ends of arms 84 which are inde-
pendently adjustable radially of the carrier hy
the screws 86 in their respective supporting blocks
88 mounted on the front face of the carrier.
Thus the carrier may be concentric with the axle
30 or may be adjusted to various degrees of ec-
centricity.

The carrier is maintained against movement
axially of axle 38 by the roller thrust bearings 90
disposed in the hollow of the carrier. There are
two sets of the rollers 90 mounted respectively on
upper and lower jaws of the axle clamp 234.  The
upper jaw 92 of the clamp hds the concavity 94
(Fig. 8) in its under side for fitting the exterior
curvature of axle 30, and has a forward-project-
ing part 96 for extending through opening 8 in
the rear cover plate 72 and transparent disk i8
of the carrier, terminating in the plate part 190,
apertured at 102 for receiving the upper set of
roller bearings 99. The rearward extending por-
tion of the upper jaw 92 has ear {04 thereon on
which the mounting plate 32 is pivoted at 36. It
has also a plate part 106 in which the thumb
screw 40 threadedly engages in coacting with the
slotted bracket 38, pivoted at-108 on plate 32,
for adjustably clamping plate 32 in adjusted. posi-



2,872,341

tions.. This upper jaw 92-of the-clamp is.shown
in:.detail .in Figure 9. - . Co

‘The lower jaw: 10; of the clamp has the con-
cavity {42 in its upper side for fitting the.exterior
curvature of axle 30; and has forward projecting
part {14 extending. through the opening 98 in
the -carrier, terminating in. the plate part 146;

apertured at k18 for receiving the: lower set of

roller bearings.80. Details of this lower jaw-are
best seeniin Pigure 10. . - - :

The jaws 92, 110:each has a seat.120 for seat-
ing a clamping strap 122 which may be drawn
tight -around the jaws. by means of the screws
124, 126, best.seen. in Figure 8. . o

Mounted :on.the exposed face of .front wall 64
of ‘the planetary carrier is a vertically adjustable
plate 128. (Figures 7 and: 14) carrying at one-end
the right-angularly disposed shelf 130, Plate 128
has its side edges bevelled as-at. 132 for: sliding
adjustment in a complementally  bevelled slide
block {34 on the front.face of wall 64-of the car-
rier. . Wall 64 also has.anoutward projecting
lug 136, and plate 128-has'a rearwardly project-
ing part 138 by means-of which plate: 128 may be
adjusted  radially of the :carrier through the
medium of .adjusting screw- {40 which threadedly
engages Iug 136 of wall 64-and has .a rotatable
securement at its:.end to.the part 138 .0f plate
128. oo

Shelf 130 has a bevelled- side wall channel (42 ;

in its upper face for slidably receiving the ad-
Justable block 144 whose adjustment may be ac-
" eomplished by screw . 146 rotatably anchored in
lug 148 on the shelf and threadedly engaging the
block 144. - | : ‘ _
One end of .a stiff bar 42 is removably clamped
in the block 144 by the wedge.and screw clamp
152 best .seen in Figure 15, and-the bar projects
outwardly a considerable distance for mounting
the carriage 46:.and reciprocating tool holder 50.
Preferably bar 42 is braced by the brace rod 44
pivotally secured at one end to plate 128; -as. at
184, and adjustably clamped at its other end to
bar 46, as at 156. L ; -
Carriage 46 is adjustably mounted.at any de-
sired location along bar 42 by means of-the uni-
versal clamp 48. The carriage comprises. a, yoke
frame having the parallel side arms 158,. {60.con-
nected by the bridge part 162.: Projecting from
the bridge part-162.are the two spaced-ears 164,
166, each apertured .to.receive one of the.clamp-
ing sleeves. {68, 170. 'The sleeves are tubular for
receiving. & clamping bolt {12 headed .at.one.end
to engage flange 169. of sleeve {68, and:threadedly
engaging nut {74 at its other end for drawing the
nut against flange 171 of -sleeve 170. The inner
“ends of the sleeves are spaced apart, and each
is.notched as at. 176 (Figs. 19, 22) to fit the ex-
* terior contour of bar 46 which-extends through
the elongated hole (78 in bolt. 112. When the
clamp is loosened, the carriage is universally ad-
~ Jjustable. relative to. bar 42, and tightening of
the clamp effectively secutres the carriage-in a
selected pesition. .. N
Journaled.in the arms 158, {60 of the. carriage
is a drive screw 180 having both right.and left
hand threads:thereon. -As {llustrated in Figure
16, each arm (%8, 160 has.a cap bearing at its
end for mounting screw 180. A -bearing portion
of the screw at one.end projects outward beyond
arm (58 as at 182, and a ratchet wheel 184 is
fixed thereon. Loose on this projecting. portion
of the screw is a bell-crank lever whose. one-arm
186 carries. a spring pressed pawl. | 88 which is
- constantly urged by its spring toward the teeth
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180-of the:ratehet wheel. The teeth of the ratchet

‘are-such that -a clockwise movement of the.bell-

crank-and-pawl:advances the ratchet wheel clock- -
wise-a- distance corresponding to one tooth space,
and the screw 480 is simultanecusly rotated an
egual.amount, - B :

‘The: other arm 92 of the bell-crank has con-
nected to-it, as-at. 194, one end of an actuating
rod 196 whose other end has a head 198 engaging
the :cam end 200 of a rocker arm 202 which is
mounted: to-turn with short shaft 204 journalled
in-bracket 206 on-the bridge part 162 of the car-
riage: ‘Actuating rod 196 is maintained in opera-
tive relation to :the rocker arm 262 by a slidable
engagement with: guiding -block 208 projecting
from-arm 160 of the carriage, and by spring 2140
which constantly urges the head (98 of the rod
against the cam-of the rocker arm 202, Thus-a
counter-clockwise rotation of rocker-arm 202
(Figure 16) depresses the actuating rod 186 and
advances the ‘ratchet wheel one tooth space in
clockwise direction .(Figure 17). Spring 2{0 re-
stores: the pawl ito its position of Figure 17 as
soon as rocker-arm-202 permits..” . .

Intermittent rocking movements of rocker-
arm.202 are accomplished through the long lever
252 which, as seeh in Figure. 1, extends from a
fixed connection to short shaft 204, which con-
stitutes: a -pivot, -to-a location adjacent tothe
outer face of the planetary carrier 28 where it

_has spring pressed engagement. as at 214, (Figure:
7) with a.cam 216 fixed on -the stationary axle

40
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30. The cam has a single high:spot 248 (Figure
13) -which rocks lever 212 and the rocker arm
202 to advance the ratchet wheel once during
each rotation of the planetary carrier 28 about
the-axle 30.and cam 216. The lever 212 may be
adjusted .in.length to suit any particular operat-
ing -conditions, by having it in-two sections re-
leaseably clamped together as-at 220 in Figure 1.

It will ‘be obvious from the foregoing descrip-
tion .that, regardless of where or how the car-
riage 46 may be set-relative-to supporting bar 42,
each rotation: of planetary carrier 28 will result
in one-tooth-space clockwise -advance of ratchet
wheel. 184 .and a-corresponding slight rotation of
the.screw (80 in the carriage.

The tool holder 50 is mounted in carriage 46
for reciprocatory travel between the arms 188,
160. It comprises a rectangular hollow frame
slidably. suspended on the two parallél and spaced
stiff rack-rods 222, 224, ‘Within the frame are
the two half nut members 226, 228 connected to-
gether :across screw 180 by .the yoke 230. The
half nut members and yoke are slidable as a unit
within -the frame to bring one or the other of
the half nuts into.threaded engagement with the
screw, the spacing being such that only one half,
nut 226 or 228 can engage the screw at any one
time: . An opening 232 in the top wall of the
frame permits projection to the exterior of a
shift pin 234 connected to the yoke 230. Open-
ing. 232-is -of size to permit pin. 234 to move
therein sufficient to. shift the half nuts 226, 228
alternately into engagement with screw 180. The
threads on one of .the half nuts fits the right
hand threads of screws 180, and the threads of
the other half nut fit:the left hand threads of
the. serew, so that, as they alternately engage
the screw, the intermittent rotations of the screw
by pawl 188 and ratchet wheel 184, cause inter-
mittent movements of. the tool holder 50 first in
one.direction and then in the opposite direction
along screw-.180. e : :

Referring. to. Figures 19 -and .21, the half nut
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and yoke unit 226, 228, 230 has a sliding bearing -

in the front and rear walls of the hollow frame.

of the tool holder 50, the walls being suitably
apertured as at 236 to permit bevelled outer end
portions 238 of the half nuts to be projected. out

of the frame, for actuating respectively the pawl,

levers 240, 242 pivotally mounted -one at the
front side and one at the rear side, (Figure 16),
of the tool holder frame. The pivot for lever
240 is a shaft 244 journaled in the long boss 246
(Figures 19, 20) forward and at the right top
edge of the frame. Lever 240 is fixed to the for-
ward end of shaft 244, and pawl 248 is fixed to
its rear end for overhanging the frame and en-
gaging the teeth rack rod 227 when permitted to
do so. A spring 250 constantly urges lever 240
and its pawl 248 to rack rod engaging position.
But when half nut 226 is in engagement with
screw 180, the bevelled end 238 of half nut 228

will be projected as a cam into position to dis- :

engage pawl 248 as in Figure 16, holding it dis-
engaged until half nut 228 is shifted toward screw
engagement past a neutral position in which both
half nuts will be free of the screw 180.

Lever 242 is similarly mounted on shaft 252
which is journaled in the long boss 254 (Figures
19, 20) rearward and at the left top edge of the
frame. Lever 242 and pawl 256 are fixed &t op-
posite ends of shaft 252, with the pawl in posi-
tion to engage the teeth of rack rod 224 when
the cam end 238 of hslf nut 226 permits.
spring 258 urges lever 242 and its pawl 256 to
rack rod engaging position.

When the tool holder 50 is connected for in-
termittent travel in either direction along screw
180, as' when half nut 226 is engaged with the
screw, for example, a pawl and rack rod engage-
ment prevents movement of the carriage in the
opposite direction, as when the pawl 248 engage
rack rod 2%2. Also, during the interval of re-
versal of travel of the tool holder, when both
half nuts will be momentarily disengaged from
the screw 180, both pawls 248 and 256 will be si-
multaneously engaged with their rack rods, thus
eliminating any chance of the tool holder ac-
cidentally sliding along the screw. As soon as a
half nut engages screw 180, the proper one of
the pawls 248 or 256 will have been cammed iree
of its rack rod. . :

In Figure 19, spring-pressed balls 260 coact
with depressions 262:in the half nuts to retain the
half nut unit yieldingly in one or the other of
its screw-engaging positions.

Reversal of the direction of intermittent travel

of tool holder 58 on screw 180 is accomplished 5

by the dogs.264, 266 (Figures 16, 19) respectively
engaging the shift pin 234. The dogs are adjust-
ably mounted on the parallel rocker shafts 268,
210 extending between and journaled in the arms
158, 160 of the carriage 46. 'The rocker shafts
are geared together at one end by thé meshing
pinions 272, 214, as seen in Figure 19, and the
left hand end of shaft 268 (Figure 16)” projects
outward beyond the arm 160 and has fixed there-
on the crank arm 276 (®igure 17) which is con-
nected by link 218 to the work arm 186 of the
ratchét-actuating bell erank lever. Thus each
time the ratchet wheel 184 is advanced to rotate
screw 180, the rocker shafts 288, 270 are rocked
in opposite directions, shaft 268 clockwise and
shaft 2710 counter-clockwise. The dogs 264, 266
depend from their respective shafts and'may have
the generally inverted L shape indicated in Figure
19, where dog 264 is shown in ifs position after
having been rocked into shifting engagement with

2,872,841

pin 234. Pin 234 is free of the dogs throughout

* the full length of its travel in each direction.
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But when the tool holder reaches g position on
screw 180 where shift pin 234 is opposite one or

‘the other of the dogs, the next rocking of shafts

268, 210, and the dogs thereon, will cause that
dog which is opposite the shift pin 234 to shift
the pin and the half nut unit to bring a different
half nut into engagement with screw 180. The
tool holder 58 then travels intermittently in the
opposite direction until pin 234 comes opposite the
other dog and another reversal is effected.

. 'The tool holder 50 includes a clamp for -secure-
1y gripping the stiff end portion (9 of the flexible
shaft 18 at whose end the tool (2 is mounted.
One jaw 280 of the clamp is rotatably adjustable
on stud 282 projecting from the screw-surround-
ing frame of the tool holder, and is adapted to
be set in any selected position by the screw 284.
This jaw 280 has spaced ears 286 through open-
ings in which the shaft 19 loosely extends. The
other jaw 288 of ‘the clamp fits between the ears
286 and may be drawn toward jaw 280, to clamp
shaft {9 between them, by the threaded rods 290
projecting in parallelism through holes 292 in the
jaw 280, and having nuts 294 screwed tight there-
on against the jaws 289.

Obviously the tool end of shaft 19 may be ad-
justed in the clamp 280, 288 to position the tool
12 at varying distances from the clamp. And
the shaft may be set at various angles aroun

stud 282 by adjusting screw 284. . :
As a measure of safety against accidental slip
of carriage 45 along bar 42 when clamp 48 is
loosened, as when the bar 42 is vertical or tilted,
1 provide the safety bar 296 (Figure 18) which
has one end secured as by screw 298 to the head
of clamping bolt 172, and has at its other end
the yoke 308 which may be clamped around bar

-42 by screw 302 as best seen-in Figure 17. The

yoke may be clamped tight on bar 42 prior to
loosening of ‘the main carriage clamp 48, to hold
the -carriage at a fixed location along the bar
while the carriage is being otherwise adjusted
relative to the bar.

In operation, my grinding mechanism conven-
iently may be carried to a ship or other location
where a grinding operation is required on a valve
or valve seat, or other element which cannot be
brought conveniently to a grinding machine.

It is a feature of the invention that my mech-
anism may be readily mounted on or operatively
adjacent to a valve casing or other object having
a surface or surfaces needing to be ground, as
suggested in the showings of Figures 1 and 2 of
the drawings. Or a special supporting frame 303,
as in Figure 3, can support my grinding mech-
anism in grinding relation to work also held in
the frame, such as the gate valve 304 shown sus-
pended from screw 306 and additionally sus-
tained and braced by the rod 308.

In the arrangement of Figures 1-3, and many
others, the flexible shaft 18 will be threaded
through the stationary axle 30, to avoid its be-
coming entangled-during the planetary travel of
its tool end.

In Figure 4, however, the axle 3 is utilized as
a chuck for holding the work, it having set screws
31 for engaging the valve stem as shown in the
detail view of Figure 5. In such case the motor
is brought over to the work side as in Figure 4.
A frame support 305, in Fig. 4, is shown, mount-
ing the carrier 28 with adjusting means similar
to that described in connection with Figs, 1
and 2, - ’
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The planetary carrler may be a.djusted on axle

31! tohe’ concentri¢’ therewith or eccentric to
varymg degrees by adJustlng its arms 84 carry-
ing the- supportmg rollers 82. “Also the carrier
‘may ‘be tilted to varlous angles as-suggested in
Flgures 1 and'3:
" Radial adJustment of bar 42 on which carriage
46 is mounted, toward of from the axle 30, may
be accomphshed by screw {40 on the carrier.
And'longitudinal adjustnient of bar 42 and the
carriage 46 toward or from the carrier 28 can be
effected by screw 146 on the vertical slide plate
128. .

These adjustments can be made by the opera-
tor while observing the tool 12 through the win-
dows 16, 66 in the planetary carrier, to get pre-
cision adJustment of tool i2.

Previously the tool will have been adJusted

to approximate precision setting by means of the .

universal carriage clamp 48 and the tool holder
clamps 280, 288 and 284. Also the dogs 264, 266
will have been set to determine a proper recip-
rocating travel of the tool holder 50 1n carriage
46.

The mechanism thus is adapted to serve prac-
tically every grinding situation, a suitable kind
* and style of tool (2 being selected for particular
grinding operations. .

In case it may be desired, under certain condi-
tions, to utilize the rotary:grinder 12 without
planetary movement of the tool, I provide a ta-
pered pin 310 (Figures 8 and 11) for insertion
in hole 312 in the rear wall 72 of the carrier
and hole 314 in the bearing plate 100 which is
fixed on axle §0.

It may be desirablé in some cases to provide
a protective cover for the drive screw 180 of car-
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riage 46, to.prevent foreign matter interfering -

with a proper operation of the tool holder 50.
In Figure 16 I show such a protective cover com-
.. prising the two flexible tubes 316, 318. Tube
316 is connected at one end to arm 158 of carrxage
46 and at its other end to the tool holder 50.
Tube 318 is similarly connected at one end to arm
{60 of the carriage and at its other ernd to the
tool holder. - A light coil spring 320 may be
mounted interiorly of each tube maintaining the
tube walls out of contact with the screw but per-
mitting the tool holder to travel in either direc-
tion with an accordion-like collapsing of the tube
toward which the tool holder is moving.

Although the invention'is illustrated and de-.

scribed in connection with grinding operations,
it will be apparent to those skilled in the art. that
my improved mechanism may employ a tool other
than a grinding wheel, and thus the features.of
the invention may be used for various operatxons
outside of the field of grinding. .

I claim as my invention:

1. Grinding mechanism havmg a . rotating

grinding tool, a drive shaft and power means

therefor, combined with a rotatable carrier hav- -

.ing a rigid bar projecting from its front side in
parallelism with its axis and at g radial distance
outward from its axis, a carriage on said bar,
the carrier and carriage being relatively adjust-
able along the bar, and the carriage being ad-
justable around the axis of the bar, means for
securing the carrier and carriage relatively in

adjusted positions, means on said carriage hold--

ing the work end of the drive shaft, means at the
rear side of the carrier for supporting the carrier
rotatably, and means for rotating the carrier to
move the rotating teol through an arcuate course.

2. Grinding - mechanism having a rotating
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grinding tool, a .drive shaft and power mesans
therefor; combined with g rotafable carrier hav-
ing a rigid bar pro;lecting ‘from its front side in
parallehsm with'its axis and at a radial distance
outward from its-axis, a carrlage adJustable along
and around said bar including a clamp for fixing
‘it on the bar in adJusted‘ posmons a tool holder
in said carriage clamping the work end ‘of the
said drive shaft, means, pro.lectmg at the rear
side of ‘thé carrier-for supportmg the carriér ro-
tatably, and means for rotating thé carrier to
move the rotating tool through an arcuate course.

_3. Grinding mechanism - having a rotating
grinding tool, a flexible drive shaft and power
means therefor, combined with a rotatable car-
rier and a support therefor; a carriage mounted
on the carrier radially outward from the axis of
the carrier; a tool holder in said carriage hold-
ing the work end of said drive shaft at a location
remote from said power means; means for rotat-
ing said carrier to-move the rotating tool through

- an arcuate course; and means associated with the

carrier and carriage for intermittently shifting
the position of the tool holder and rotating tool
relative to the carriage in response to rotation of
the carrier.

4. Grinding mechanism having a rotating
grinding tool, a drive shaft and power means
therefor, combmed with a rotatable carrier and
a support. therefor; a carriage mounted on the
carrier radially outward from the axis of the car-
rier; & tool holder in said carriage holding the
work end of said drive shaft; means for rotating
said carrier to move the rotating toel through an
arcuate course; a screw in said earriage thread-
edly engaging said tool holder; a ratchet con-
nected to the screw; and ratchet actuating means
responsive to rotation of the carrier for intermit-
tently rotating the screw to move the tool holder

_and rotating tool intermittently along the screw.

5. Grinding mechanism having a rotating
grinding tool, a drive shaft and power means
therefor, combined with a rotatable carrier and
a support therefor; a carriage mounted on the
carrier radially outward from the axis of the car-
rier; a tool holder in said carriage holding the
work end of said drive shaft; means for rotating
sald carrier to move the rotating tool through an
arcuate course, a screw in said carriage thread-
edly engaging said tool holder; a ratchet con-
nected to the screw; and ratchet actuating means
responsive to rotation of the carrier for intermit-
tently rotating the screw to move the tool holder o
and rotating tool intermittently along the screw;
and means for reversing the direction of travel
of the tool holder and rotating tool on the screw.

6. Grinding mechanism having a rotating
grinding tool, .a drive shaft and power means
therefor, combined with a rotatable carrier and
a support therefor; a carriage mounted on the
carrier radially outward from the axis of the car-
rier; a tool holder in said carriage holding the
work end of said drive shaft; means for rotating
said carrier to move the rotating tool through an

- arcuate course; a screw in said carriage thread-

edly engaging said tool holder; a ratchet con-
nected to the screw; and ratchet actuating means
responsive to rotation of the carrier for intermit-
tently rotating the screw to move the tool holder
and rotating tool intermittently along the screw;
and:a longitudinally expansible and contractible
flexible protective covering connected to the car-
riage and tool holder and enclosing the serew.

7. Grinding mechanism" having a rotating
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grinding tool, a drive shaft and power means
therefor, combined with a rotatable carrier hav-
ing means radially outward thereon adjustably
holding the work end of the drive shaft; an axle
rotatably supporting the carrier and itself free
from rotation, said carrier being hollow, and
there being thrust bearings. in its hollow, and the
carrier having radially adjustable roller bearing
suspension on the axle. »

8. Grinding. .mechanism  having a rotating
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grinding tool, a drive shaft and power means
therefor, combined with a rotatable carrier hav-
ing means radially outward thereon adjustably
holding the work end of the drive shaft; an axle
rotatably supporting the carrier and itself free
from rotation, and mounting means for said
grinding mechanism independent of said axle
having provision for mounting a piece of work
thereon in grinding relation to the grinding tool
WALTER A. SHANLEY.



