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To all whom it may concern: )
Be it known that I, Huexr M. RocRwELL,
a citizen of the United States, and a resident
of Bristol, in the county of Hartford and
State of Connecticut, have invented a new
and Improved Grinding Machine, of which
the following is a specification.
- My invention relates to the class of ma-
chines that are used to give articles the
proper shape as to size, form, dimensions,

* &c., and an object of my invention, among
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others, is to provide a simple and durable
machine that shall be extremely accurate
in the character of work produced by it.
A form of machine in the construction
and use of which the objects herein set out,

as well as others, may be attained, is illus-

trated in the accompanying drawings, in
which—

Figure 1 is a view in front elevation of
a machine embodying my invention, with
the closing plate of the casing removed.

FFigure 2 1s a view, scale enlarged,in cen-
tral vertical section through the upper part
of my improved machine, and with parts
broken away to show construction.

Figure 8 is a view in cross section through
the machine on plane denoted by dotted line
3—3 of Figure 2.

Figure 4 is a view in end elevation, look-
ing from the left with respect to the plane
of view of Figure 1, and with parts broken
away to show construction.

The scale of Figures 3 and 4 is the same
as that of Figure 2.

Tigure 5 is a detail view in cross section

through the upper portion of the case on
plane denoted by dotted line 5—5 of Fig-
ure 2.

Figure 6 is a detail bottom view illustrat-
ing the reversing frame and its support.

Figure 7 is a detail view in cross section
through a portion of the bed of the machine
on plane denoted by dotted line 7—7 of
Figure 1. ‘

My improved machine is especially adapt-
ed for cutting away a portion of metallic
articles for the purpose of giving them cor-

~ rect size, shape, &c., a grinder or grinding

[

tool being made use of for the purpose of
effecting the cutting operation, and as my
improved machine is especially adapted for
operating upon metallic articles of annular
form, the machine is illustrated and de-

seribed herein as arranged to operate upon
the casing forming a part of ball bearings.
In the accompanying drawings the nu-
meral 10 indicates a standard, of any suit-
able construction, supporting a table 11,
preferably of pan shape and within or upon
which the operative parts of the machine
are located. The tabﬁ)
bolted to the standard or otherwise secured
thereto in any suitable manner. It has a

bearing in the lower side thereof for a rock

shaft 12, and a guide 13 and a rest 14 rise
from the bottom of the pan in position
to guide and
ing frame in its sliding movement. A flange
15 also rises from the bottom of the pan to
form an inclosure and prevent entrance of
objectionable matter to working parts of the
device, _

The work supporting frame is located at
one end of the pan and will be specifically
hereinafter described. The tool supporting
frame is located at the opposite end of the
pan and comprises a base 16 having a guide
rib 17 extending into a guide 18 rising from
the pan, said base also being supported on
a rest 19 also rising from the bottom of the
pan. A rock shaft 20 has 2 pinion engaging
a rack 21 projecting from the under side of
said base and by means of which rock shaft,
pinion and rack the base is moved laterally
of the machine. A threaded stop shaft 22

‘mounted in the sides of the pan has a nut

to engage a stop 92 on the base 16 and limit
its lateral movement in one direction. This
nut is adjustably mounted on the shaft in
any manner that will readily suggest itself

to the skilled mechanic. The base 16 sup-

support the work support-

s

6o

e or pan 11 may be

(1]
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ports a motor 23, herein shown as an electric

motor, the shaft of which has a driving pul-
ley 24 secured thereto with a belt 25 extend-
ing therefrom to a pulley 26 on the grinder
spindle 27 mounted in a bearirig 28 rising
from the base and having a grinder 29 se-
cured to its outer end. A cut-out cam 30
on a cam plate 31 secured to thé shaft 20
engages the end of a cut-out or switch bar

32 and by which the flow of electricity

through a wire 33 to a motor 34 located at
the other end of the pan is controlled. A
ball 85 is located at the end of an arm 36
secured to the rock shaft 20, this weight
being so located that it will normally press
the lug 92 on the base 16 against the nut,
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the latter being manually moved by a wheel
115 to effect the feeding of the grinder lat-
erally up to a piece of “work”, and by the
term “work” as employed herein is meant
the article that is being reduced by the
grinder to proper shape, size or otherwise
formed by the grinder.

The work supporting frame comprises a
base 37 located within the pan and having
a lip 88 projecting downwardly below the
plane of the upper edge of the flange 15
to assist in preventing objectionable mat-
ter from entering the inclosure within said
flange. A pinion 39 on the shaft 12 en-
gages a rack 40 on the base 37, and the
shaft 12 has an arm 41 secured to it and
bearing a ball or weight 42 by means of
which the shaft is operated to impart a
reciprocating movement to the work sup-
porting frame longitudinally with respect to
the work supporting spindle and toward and
from the grinder, the weight yieldingly
holding said frame at the limits of such
reciprocating movement. A casing 48 rises
from the base 37 and has openings 44—45
in its end walls and holes in its front and
rear walls, the hole 46 in the front ‘wall
being closed by a plate 47 and the hole in
the rear wall being closed by a plate 48.

A work supporting spindle 49 is mounted
for longitudinal and rotary movement in
bushings in the openings 44—45 in the end
walls, this spindle having a groove 50 at one
end to receive a spline 51 secured to and
projecting from the face of a driving worm
wheel 52 mounted on a worm support 53
comprising an extension from the bushing
in the hole 45 in the rear wall of the casing.
This worm wheel 52 meshes with a driving
worm 54 connected with the shaft of the
motor 84. The work supporting spindle is
rotated by means of the mechanism just de-
scribed. Said spindle receives a longitu-
dinal reciprocating movement by means of
threads alternately meshing with threaded

blocks. In the construction herein shown

the spindle 49 turns to .the left and the
thread 55 operates to move the spindle to-
ward the grinder and the thread 56 op-
crates to move the spindle in the reverse
direction and by means that will presently
be described, said threads being forward
and backward feed threads.

In order to obtain the greatest accuracy
in operation of the machine, the parts are
constructed to insure & minimum amount of
vibration being transmitted to the work sup-
porting spindle. The threads 55 and 56 are,
therefore, ‘supported independently from
and clear of said spindle, so that the shocks
incident to alternate engagement of
threaded blocks with said threads are not
transmitted to the spindle. A sleeve 57 hav-
Ing an opening therethrough larger than
the spindle 49 is supported in an opening
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through a bracket secured to and depending
from a bar 58, mounted in the casing. In
the construction shown this bracket com-

rises two branches 59—60, the branch 60

eing shorter than the branch 59 and being
formed by a
spect to the branch 59 and encircling the
bar 58, as shown in Figure 5 of the draw-
ings. The branch 59 envelops the sleeve 57
on one side and a cap plate 61, a counter-
part of a portion of the branch 59 envelops
the side of the sleeve on the side opposite
the branch 59, this cap plate being secured
to said branch as by means of screws, the
branch 60 of the bracket also being secured
to the branch 59 as by means of screws that
tightly clamp the bracket in place on the
bar 58 so that the sleeve 57 will not touch
the spindle 49 at any point, but may freelv
rotate within said bracket. This sleeve is

70

}l))art bent backwardly with re- .

"™

88

connected to rotate with the work sup-

porting spindle as by means of a plunger
62 seated upon a spring in a recess in the
spindle as shown in Figure 2 of the draw-
ings, the reduced end of this plunger en-
gaging an opening 63 in the threaded sleeve.
It will thus be seen that the connection be-
tween the spindle and the sleeve is so small
as to impart but little vibration from one
to the other. A rack 64 is formed on the
lower edge of one member of said bracket,
preferably the member 59. N
One end of the bar 58 extends into a rock-
ing sleeve 65 mounted for rocking movement
in a hole above the opening 45 in the rear
wall of the casing. A hub at one end of a

90

95

10m

reversing frame is mounted upon the end of

this sleeve that projects into the casing, and
a hub at the opposite end of the frame is
mounted upon the bar, said frame being lo-
cated at the upper end of the chamber in the
casing. * This frame consists of the hubs

-66—67 and cross bars 68 connecting the

hubs, the hub 66 being split on.one side and
having a clamp screw 69 extending through

the split portion as a means of securing the

reversing frame to the sleeve 65. Arms 70
extend downwardly from the cross bars and
have at their lower ends threaded blocks
71 each of which blocks is provided with a
thread to engage one of the threads 55 or
56 on the sleeve 57. The members of this
frame, in the construction herein shown, are
integral each with the other, and reversing
frame actuating lugs 72 are adjustably se-
cured to the blocks 71 as by means of studs
passing through slots 78 in the blocks and
secured in place as by means of nuts, as
shown in Figure 1 of the drawings. These
lugs are located in position to encounter re-
versing cams 74 formed at opposite ends of

the sleeve 57-and by means of which the re-’

versing frame is tipped or rocked from one
side to the other to bring the threads on the
blocks 71 alternately into engagement with

1056
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the threads 55 and 56. - An actuating arm
75 extends from the sleeve 65 and projects
over an actuating cam 76 mounted on a cover
77 secured to the casing at one end, this cam
comprising-a plate removably secured to the
casing. An actuating plunger 78 is mount-

-ed in a recess in the overhanging part of the

arm 75, an actuating spring 79 within the
plunger forcing it into engagement with the
actuating cam.
cams 74 engages one of the lugs 72 and rocks
the reversing frame to disengage one of the
threaded blocks from one of the driving
threads. This action forces the plunger
over the points of the cam 76, the reversing
cam moving the reversing frame just suffi-
cient to carry the plunger beyond the point
of thiscam. The beveled end of the plunger
engaging the cam on the opposite side of its
point and the spring 79 forcing the plunger

. downward causes movement of the revers-
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ing frame and completes such movement, a
lug 72 in this completion of the movement
being carried away from a cam 74. . :

The spindle 49 is provided with a plate 80
to which a work holding chuck 110 or other
desirable tool may be attached, a.general
description’ of which hereinafter appears.
Tn some cases it is desirable to move the
spindle by manual operation, and for this
purpose an-operating shaft 81 is mounted
at one end in and extends through the plate
47 and bearing hub 82 thereon and through
an opening in the lower edge of a_guide
plate 83 secured to a guide 84 projecting
from the rear wall of the casing, said guide
having an opening 85 to receive a pinion 86
on the end of the shaft 81. A spring 87,
thrusting at one end against the plate 47
and at its other end against a shoulder on
the shaft, forces the pinion 86 normally
from engagement with the rack 64, and as
shown in Figure 3 of the drawings. When
it is desired to manually move the spindle
49 longitudinally the reversing frame will
be placed in its central or neutral position,
as by moving the arm 75 to its central posi-
tion and turning the plunger 78 into a posi-
tion at right angles from that shown in Fig-
ure 4 and causing the ridge of the plunger,
which is of some length, to rest upon the
ridge of the cam, but extending across it so
that the plunger will remain in this position.
The handle 88 being pulled outwardly the
pinion 86 will be engaged with the rack 64
and the spindle may then be moved longi-
tudinally by turning the handle that is
pulled outward to retain the pinion in en-
gagement with. the rack during this opera-
tion. Upon releasing the force applied to

~ the handle the spring 87 will return the

a3

parts to their normal position shown in Fig-
ure 8 and the handle will be engaged with
a locking lug 89 on the plate 4%. It will
be noted that the plates 47 and 48 are. re-

In operation, one of the

nection.

movably held in place as by means of thumb
nuts and threaded lugs.” In one operation
this manual movement of the spindle 49 ‘is
made use of to dress the grinding wheel, a
suitable tool being held in the chuck or at-
tached to the plate 80 and the grinding
wheel being rotated, the shaft 49 is moved
longitudinally to carry the dressing tool
across the face of the grinding wheéel. The

guide 84 is cut-away at its upper front. edge *

as at 90 to form with the plate 83 a guide
groove to receive the rack 64. This guide
plate is yieldingly held in place as by means
of spring washers 91, these washers having
arms that press yieldingly against the plate,
and screws or other suitable means for se-
curing the washers in place are employed.
This construction causes the guide plate 83
to exert a slight yielding pressure against
the rack 64. The rack 64 in addition to its
function in the operation of moving the
sleeve 57 and spindle 49 lengthwise, also
performs a very important feature in its
function as a guide. In this latter case it
so guides the sleeve 57 in its movement with
the spindle 49 that the sleeve and spindle
are alwavs held from contact one with the
other.. The covers 77 and 93 are secured to
the ends of the casing and are provided with
recesces and with suitable washers to receive

_the ends of the bars and shafts and to pre-

vent the entry of injurious matter, as dust,
dirt, and the like, into the bearings and into
the case. . A tube 94 extends through this
spindle 49 to supply lubricating material
to the work being performed on the ma-
chine, this tube being fed from a pipe 95
extending to any suitable source of supply.

A -stop screw “support ‘96 projects out-
wardly from the front of the casing at its
lower end (see Figure 1) and this support
receives a stop screw 97 that is provided
with stops 98 that may be adjusted along
the screw as by means of interengaging
screw thread upon said parts. In operation
these stops are positioned on opposite sides
of a stop lug 99 extending upwardly from
the bottom of the pan 11, as shown in Fig-
ure 3, and the position of these stops will,
by contact with the lug 99, determine the ex-
tent of movement and the zone of such move-
ment in the operation of placing the work
held by the spindle 49 in position for op-
eration of the cutting or grinding tool and
in removing it from such position.

The connection between the motor shaft
100 and the shaft of the driving worm 54 is
a yielding connection and consists of dises

8.

(]

es.

88

g

106

110

118

101—102 secured to said shafts respectively |

nected by springs 105. - This construction
will compensate for any slight difference in
alinement of the worm and motor shafts;
and also provides for a yielding driving con-

‘and having posts 108—104 respectiv-ly con-



a

The chuck 106 as herein illustrated com-
prises a back plate 107 that is secured to the
chuck plate 80 as by means of bolts so ar-
ranged that the chuck may be adjustably
placed in different positions upon said plate.
As herein shown these bolts are threaded

" into the back plate 107 and pass through
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enlarged holes 108 in the chuck plate that
enables the chuck to be shifted into any de-
sired position. The heads of the bolts rest
against the back of the chuck plate and they
are threaded into the back plate 107 and any
suitable number of bolts and holes may be
employed. A face or clamp plate 109 is se-

ccured to the back plate as by means of in-

terengaging screw threads, this plate hav.
ing on its inner surface an annular lip 110
to engage the work and hold it against the
back plate, an opening 111 in the face plate
permitting access of the tool for operation
on the work held within the chuck. The
back plate 107 is recessed as at 112 to permit
free access of the grinder tool to the work
being operated upon.

The shaft 22 hercinbefore referred to as a
stop shaft, is also a feed shaft and the nut
hereinbefore mentioned is threaded upon
this shaft. This feed nut 113 is prevented
from turning movement as by means of one
of its sides resting in sliding contact with
a nut holding lug 114 rising from the bot-
tom of the pan 11. After a piece of work
has been finished the base 16 is manmnally
shifted by the operation of the weight 35,
arm 36, and shaft 20 to position the grinder

. free from interference with the placing of a

40

48

60

85

new piece of work in the chuck. After such
piece of work has been so placed the weight
35 is shifted to the position shown in Figure
7 of the drawings, the stop 92 striking the
nut 113. The weight 42 is now operated to
move the base 37 toward the grinder and
position the work held in the chuck in
closer proximity. to said grinder. The hand
wheel 115 secured to the shaft 22 is now
mannually operated to cause the base 16 to
move laterally in a direction to feed the
grinder 29 toward the work and effect cut-
ting operation thereon, a gage (not shown)
that may be of any common construction
and supported upon an arm 116 secured to

the end of the bar 58, denoting when the

work has'been cut away to the desired ex-
tent. When this cutting operation is com-
pleted the wheel 115 is operated to move the
nut in a direction to carry the grinder 29
clear of the piece of work, the weight 42
being now operated to move the chuck away
from the piece of work and the weight 35
being thrown to move the grinder back out
of the way, as hereinbefore described. The
grinder 29 may be fed against the work,
after the grinder and work have been placed
in approximate cutting relation, by operat-

ing the wheel 115 to draw the nut 113 to-

1,401,923

ward said wheel, thereby allowing the force
exerted by the ball 85 on the base 16 through
the medium of the shaft 20, its pinion and
the rack 21, to press the grinder against the
work, or by turning the wheel 115 in the op-
posite direction to move the base 16 against
the force exerted by the weight 35 and. thus

10

bring the grinder into. contact with the

work. :

From this it will be seen that all parts are
quickly moved to their final positions after a
piece of work has been completed and are
also ‘quickly moved into approximate cut-
ting relation, and the accurate feed move-
ment is manually given to the tool by means
of the wheel 115, the weight 85 holding the
work carriage against the feed nut 113 and
the movement of the latter by the wheel 115
being effective to feed the base with the
grinder thereon up to the work. This con-
struction also avoids any special adjustment

to take up any lost motion due to wear be--

tween the parts, as such adjustment will be
gradually effected in the regular overation
of the machine just above described. B
The covers 77 and 93 may be secured to
the casing in any desired manner as by
means of screws and each is formed to pro-
vide a chamber that will act to intercept

dust and dirt and collect the same, thus pre-

75

80
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95

venting a large portion thereof from enter- -

ing the case 43. As an additional mreans of
preventing this entry of dust and dirt into
the case 43 the dirt intercepting chamber 117
in the cover 93 contains dust washers 118
surrounding the bar 58 and the spindle 49,
these washers being of any desired form and
construction. The cover 77 containing the
dust intercepting chamber 119 also acts as

‘a shield or housing for the worm wheel 52,

the worm 54, and the projecting end of the
spindle 49 that is located in a chamber 120
in a projection 121 from the face of said
cover. .

In the operation of the machine herein
specifically shown and described the cutting
grinder 29 is rotated by the motor 23 and
1s moved into contact with and out of con-
tact from the work by means of the base 16,
as hereinbefore described. The motor 34
through the worm 54 and worm wheel 52 im-
parts rotation to the spindle 49, the rate or

100

108

110

115

direction of rotation being such as to cause

a relative rotative movement between the
work and the grinder.  This rotation of the

spindle, through the connecting plunger 62,

imparts rotation to the reversing sleeve 57,
the ‘threaded ends of which, by engagement
with one or the other of the threaded feed
blocks 71, gives to the spindle 49 a recipro-

cating movement endwise to traverse the

work across the face of the grinder.

The rocking movement of the reversing
frame is caused by contact of one of the re-
versing cams 74 with one of the lugs 72, said

120
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lugs being positioned and the cams being so
located and shaped as to effect the rocking
movement of the reversing frame to impart
the desired traversed movement of the work
across the grinder, and, as hereinbefore de-
scribed, the shocks incident to the sudden
stopping ¢f the reversing frame at the end
of each forward and backward niovement
thereof in its rocking movement, are re-
duced to a minimum. _

In accordance with the provisions of the
patent statutes, I have described the princi-
ples of operation of my invention, together
with the apparatus which I now consider to
represent the best embodiment thereof; but
I desirve to have it understood that the ap-
paratus shown is only illustrative, and that
the invention can be carried out by other
means. .

It will be noted that the spindle 49 has
both a rotative and a longitudinal movement
in its bearings and this is particularly ef-
fective in preventing the tool from glving
a tapered shape to a piece of work being
operated upon. In order to produce accu-
rate work it is essential that the supporting
members, both for the tools and the -work,
and especially the latter, shall be as free as
possible from vibration and shall, therefore,
have an extremely steady action. To effect
this purpose, in addition to the mechanism
hereinbefore described, I connect the driv-
ing means for the spindle 49 and said spin-
dle by means of a worm and worm wheel
which impart a very steady movement to
the spindle and reduces the vibration to a
minimum.

I claim—

1. A work holder and a reducing tool
supported in cooperative relation, means for
positioning said members in closer relation
by a movement in one direction, means for
placing them in cooperative cutting relation
by a movement in ancther direction, a stop
to limit said last mentioned movement,
means for forcing said members toward
each other from the last named position,
and means for moving said stop. relative to
said last named means to permit, said force
to iwt and cause cutting operation of said
tool.

9. A work holder and a reducing tool sup-
ported in cooperative relation, means for
placing said members in closer relation,
means for moving said tool toward the
holder, a stop to limit such movement,
means exerting force upon the tool to move
it from said last named position toward the
holder, and means for moving said stop
relative to said last-named means to permit
said force to act to cause cutting operation
of said tool. - A

3. A work holder and a reducing tool sup-
ported in cooperative relation, means for
moving ihe tool and holder in different di-

rections to place them in approximate cut-
ting relation, means exerting force on one
of said members to move it toward the
other, a stop to limit such movement, and
means for moving.said stop to permit the
tool to engage a piece of work carried by
said holder.

4. A work holder and a reducing tool sup-
ported in cooperative relation, means for
moving the tool to bring the tool and holder
into closer relation, means for moving the
holder to bring said members into approxi-
mate cutting relation, means exerting force
on one of said members to move it toward
the other, a stop to limit such movement,
and means for moving said stop to permit
the tool to engage a piece of work carried
by said holder. : :

5. A work holder and a reducing tool sup-

ported in cooperative relation, means for

moving the tool and holder in different di-
rections to place them in approximate cut-
ting relation, means exerting force on the
tool to move it toward the holder, a stop
to limit such movement, and means for mov-
ing said stop to permit the tool to engage a
piece of work carried by said holder.:

6. A work holder and a reducing
tool supported in cooperative relation,
means for moving the tool to bring
the tool and holder into closer Tela-
tion, means for moving the holder to
bring said members into approximate cut-
ting relation, means exerting force on the
tool to move it toward the holder, a stop
to limit such movement, and means for
moving said stop to permit the tool to en-
gage a piece of work carried by said holder.

7. A work holder and a reducing tool sup-
ported in cooperative relation, a base mov-:
ably mounted and supporting one of said
members, a rock shaft engaging said base
to move it, means to exert force upon said
shaft to rock it, a stop to limit movement of
said base, and means to. move said stop to
permit said force to act to move the base.

‘8. A work holder and a reducing tool
supported in cooperative relation, a base
supporting each of said members, means for
moving one of said bases to bring said mem-
bers into closer relation, means for moving
one of said bases to position said members
in approximate cutting relation, gravity
actuated means exerting force upon one of
said bases to force said members into closer
relation, and means to permit action of said

force to effect cutting operation of said tool.’

9. A work holder and a reducing tool
supported in cooperative relation, bases sup-
porting each of said members, means for
moving one of said bases to position said
members in closer relation, means for posi-
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100

105
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118
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tioning said members in approximate cut-

ting relation, a stop to limit the last named
movement, means exerting force upon one

130
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of said bases to move said parts toward each
other, and means for moving said stop to
permit said force to act to effect cutting
operation of said tool. '

8 10. A work holder and a reducing. tool
supported in cooperative relation, a base
supporting each of said members, means for
moving the holder base toward the tool base
to bring the holder and tool into closer rela-
tion, means for moving the tool base to
bring said parts into approximate cutting
relation, a stop to limit said movement of
the tool base, and means for moving said
stop to bring the tool into cutting action.

11. A work holder and a reducing tool
supported in cooperative relation, bases sup-
porting each of said tools, means for mov-
ing the helder base toward the tool base, a
rock shaft operatively connected with the
tool base to move the tool toward the holder,
means exerting force upon said shaft to
force the tool toward the holder, a stop to
limit the movement of the tool toward the
holder, and means for moving said stop to
‘permit action of said force to cause opera-
tion of said tool. \

12. A work holder and a reducing tool
supported in cooperative relation, a support
for said tool, means for positioning said
parts in closer relation, a rack rigidly con-
nected with the tool support, a rock shaft
having a pinion engaging said rack, a
weighted arm. secured to said shaft, a stop
to engage the tool support and limit its
movement, and means for moving the stop
to permit cutting action of the tool.

- 18. A work holder and a reducing tool
supported in cooperative relation, a motor
to drive each of said members, means for
moving one of said members with respect
to the other member, and means connected

. ta be operated by the movement of said
member to control the operation of the
motor for driving the other member.

14. A work holder and a reducing tool
supported in cooperative relation, a motor
to drive each of said members, means for
moving the tool with respect to said holder,
and means connected to be operated by the
movement of the cutting tool to control the
operation of the motor for driving said
holder.

15. A work holder and a reducing tool
supported in cooperative relation, a motor
for driving each of said members, a rock
.shaft for moving the tool in closer engage-
ment with said holder, a cam ¢onnected ‘with
said rock shaft, a switch connected to be
operated by said cam, and an electrical con-
nection between said switch and the motor
appurtenant to said holder. .

16. A support, a member rotatably and re-
ciprocatively mounted and bearing said sup-
port, means for rotating one of said mem-

' bers, and means supported out of contact

10

15

therewith to effect
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with said member but operatively connected
‘its longitudinal move-
ment. . _

17. A support, a member rotatably and re-
ciprocatively mounted and bearing said sup-
port, means for rotating said support, and
means supported out of contact with said
member but operatively connected therewith
to effect a reciprocating movement thereof
in a longitudinal direction.

18. A support, a member rotatably and re-
ciprocatively mounted and bearing said sup-
port, means for rotating said member, and
means supported out of contact with said
member but operatively connected therewith
to effect its longitudinal movement.

19. A support, a member rotatably and re-
ciprocatively mounted and bearing said sup-
port, means for rotating said member, a re-
versing sleeve supported out of contact with
said member but in driving engagement
therewith, said sleeve having means to cause
longitudinal reciprocating movement of said

‘member, and means to engage said sleeve to’

effect said longitudinal movement.

20. A support, a member rotatably and re-
ciprocatively mounted and bearing said sup-
port, means for rotating said support, a re-
versing sleeve and a reversing member hav-
ing a reversing connection including serew
threads of different character, and said
sleeve being out of engagement with said
member but operatively connected therewith,
%nd means for operating the reversing mem-

er.

21. A support, a member rotatably and re-
ciprocatively mounted and bearing said sup-
port, means for rotating said support, a re-
versing sleeve surrounding said member out
of contact therewith but operatively con-
nected thereto, said sleeve having threads
of different character, a reversing member
arranged to engage said threads, and means
for operating the reversing member to cause
reciprocating movement of said sleeve.

22. A support, a member rotatably and re-
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ciprocatively mounted and bearing said sup- -

port, a sleeve and a rocking reversing mem-
ber having a reversing connection including
threads of different character, and said -
sleeve surrounding said member out of con-
tact therewith but operatively connected
thereto, and means for rocking said member
to cause longitudinal movement of said
sleeve by alternate action of said threads.
23. A support, a member rotatably and re-
ciprocatively mounted and bearing said sup-
port, means for rotating said support, a sup-
porting bar, a sleeve and a reversing frame
having a reversing connection including
threads of different character, said sleeve be-
ing slidably supported on said bar and sur-
rounding said member out of contact there-
with but operatively connected thereto and
said frame being secured to said bar, and
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means for rocking said bar to cause alter-
nate action of said threads to cause longi-
tudinal movement of said sleeve.

94. A shaft rotatably and reciprocatively
mounted, a sleeve surrounding said shaft out

of contact therewith but connected for simul--

taneous longitudinal and rotatable move-
ment therewith, means for rotating the shaft,
and means to engage sald sleeve to cause
longitudinal movement thereof.

95." A shaft rotatably and reciprocatively
mounted, a sleeve surrounding said shaft out
of contact therewith, and a vibration-absorb-
ing connection between said shaft and said
sleeve. ' _

26. A shaft rotatably and reciprocatively
mounted, a sleeve surrounding said shaft out
of contact therewith, and yielding means
carried by said shaft engaging said sleeve.

27. A shaft rotatably and reciprocatively
mounted, a sleeve surrounding said shaft out
of contact therewith, and a spring-pressed
pin carried by said shaft engaging said

- sleeve.

928. A shaft, a bearing for said shaft, said
bearing having a projection, a worm wheel
mounted on said projection to rotate there-
on, a spline secured to the worm wheel and
projecting into a groove in said shaft, means
for rotating the worm wheel to impart rota-
tion to said shaft, and means for moving the
shaft longitudinally. : :

29. A shaft, a bearing for said shaft, said
bearing having a projection, a worm wheel
mounted on said projection, a spline secured
to the face of said wheel and projecting into
a groove in said shaft, means for rotating
said wheel, a sleeve surrounding said shaft

out of contact therewith bt connected there- -

to for rotatable and longitudinal movement
therewith, and means for causing longitudi-
nal movement of said sleeve.. -

30. A shaft rotatably and longitudinally
mounted, a sleeve surrounding said shaft
and having-screw threads of different char-
acter thereon, said sleeve being operatively
connected with said shaft, a rocking frame
bearing members to engage said threads to
impart reciprocating movement to said
sleeve, reversing members carried by said
frame, and cams on said sleeve arranged to
engage said rocking members to impart rock-
‘ frame.

31. A shaft rotatably and longitudinally
mounted, a sleeve surrounding said shaft
and having threads thereon extending in
different directions, said sleeve being opera-
tively connected with said shaft, a cam at
each end of the sleeve, a rocking frame,
w_threaded blocks upon said frame ar-
‘to alternately engage the threads
e sleeve, and rocking members se-
cured: to said blocks in position to alter-
nately engage the threads on said sleeve.

o
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82. A shaft rotatably and longitudinally
mounted, a supporting bar, a bracket sus-.
pended from said bar and slidable thereon,
a sleeve supported by said bracket and hav-
ing threads running in different directions
thereon, said sleeve being operatively con-
nected with said shaft, a rocking frame
mounted on said bar and held against lon-

88
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gitudinal movement thereon, means for -

rocking the bar, and means upon the frame
to alternately engage the different threads
upon said shaft.

33. A shaft rotatably and longitudinally

mounted, a supporting bar, a bracket sus-
pended from said bar, a reversing sleeve
surrounding said shaft and supported by
said bracket, said sleeve having threads run-
ning in. different directions thereon and be-

- ing operatively connected with said shaft, a
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rocking sleeve forming a bearing for said .

bar, a reversing frame rotatably mounted
on said sleeve and having reversing members
to alternately engage the different threads,
and means for operating the rocking sleeve.

34. A shaft rotatably and longitudinally
mounted, a bracket support, a bracket longi-
tudinally mounted on said support, a sleeve
surrounding said shaft and supported by
said bracket and having threads running in
different directions thereon, said sleeve be-
ing operatively connected with said shaft, a
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rocking sleeve, a rocking frame secured to -

said sleeve and having means to alternately

engage said threads, an actuating cam, an

arm extending from said sleeve, a plunger

mounted in said arm- normally forced into

100

contact with said cam, and means for im-

parting initial movement to said frame.
85. A casing, a shaft rotatably and lon-

gitudinally movable therein and projecting

thereout of, means for rotating said shaft, a

106

threaded. sleeve located within the casing -

and operatively connected with said shaft,
a slidably mounted bracket supporting said
sleeve, a rocking sleeve. projecting into said
casing, a rocking frame located within the
casing and secured to said sleeve and having
means to alternately engage the threads on
said threaded sleeve, and means located out-
side of the casing for operating said rock-
ing sleeve. ~

36. A casing having a chamber therein, a
shaft rotatably and longitudinally mounted
in said casing and extending through said
chamber, means for rotating said shaft, a
sleeve surrounding said shaft within said
chamber and having threads extending in
different directions thereon, a bracket lo-
cated in said chamber and supporting said
sleeve, a rocking frame located in' said
chamber, means upon said frame to alter-
nately engage the threads on said sleeve to
impart reciprocating movement to said

‘shaft, a rocking sleeve projecting into said
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chamber and secured to said frame, and
means located outside of the casing for op-
erating said rocking sleeve.

87. A casing having a chamber therein, a

shaft mounted in the casing and projecting
through said chamber, means for operating
said shaft, a bar extending into said cham-

ber and outside of said casing, means sup-

ported on the bar within said chamber to
act in ‘the operation of said shaft, a work
holder secured to said shaft, and a support
secured to said bar to relatively locate a de-

‘vice to cooperate with said holder in the

operation thereof.

38. A casing having a chamber therein, a
shaft extending into said casing and pro-
jecting to the outside. thereof, a holder lo-
cated on the end of said shaft outside of the
casing, means for rotating the shaft, a sleeve
surrounding’ the shaft within said chamber
and having threads extending in different
directions thereon, a bar projecting from
the chamber within the casing to the out-
side thereof, a support for said sleeve, said
support being slidably mounted upon said
bar, a reversing frame mounted on the bar
within the casing, and a support for a de-
vice to cooperate with said work holder, said
support being secured to the end of the bar
outside of the casing.”

39. A casing having a chamber therein, a
shaft rotatably mounted within said casing
and extending through said chamber; a work
holder secured to the shaft outside of the
casing at one end thereof, driving means
secured to said shaft outside of the casing
at the opposite end thereof, a cover secured
to the end of the casing and inclosing said
driving means, reversing mechanism opera-
tively connected with the shaft within the
casing, and means for operating said re-
versing mechanism. .

40. A casing having a chamber therein, a
shaft projecting through said chamber out-
side of the casing at opposite ends thereof,
& work holder secured to the projecting end
of the shaft at one end of the casing, driving
means secured to the shaft outside of the
casing at the opposite end from said work
holder, a cover secured to the end of the cas-
ing and inclosing said driving means, revers-
ing means located within said chamber and
operatively connected with said shaft, and
means projecting through said casing and
cover from said chamber to the outside of
the structure and constituting a part of said
reversing means.

41, A shaft rotatably and reciprocatively

mounted, means for rotating said shaft, a-

sleeve having means thereon for causing
reciprocating movement of said shaft, a
member to cooperate with said sleeve to effect
said reciprocating movement, means for con-
necting said member with and disconnecting
it from said sleeve, and means for manually

1,491,622

operating said sleeve when said member is

disconnected therefrom. _
42. A shaft rotatably and reciprocatively

mounted, means for rotating said shaft, a

sleeve having means thereon for causing re-

ciprocating movement of said shaft, a mem-

ber to cooperate with said sleeve to effect -
‘said reciprocating movement, means for con-

necting  said member with and disconnect-

ing it from said sleeve, a rack secured to.

said sleeve, and manually operated means
engaging said rack to- effect longitudinal
movement of said sleeve. :

43. A casing having a chamber therein,
a shaft rotatably and reciprocatively mount-
ed within the casing and projecting into said
chamber, means for rofating the shaft, a
sleeve located within said chamber and hav-
ing means thereon for causing reciprocat-
ing movement of said shaft, a member lo-
cated within the chamber’ and cooperating
with said sleeve to effect said reciprocating
movement, means connecting said member
with and disconnecting it from said ‘sleeve,
a rack secured to said sleeve, and a manually
operated member mounted in the casing and
extending from the outside thereof into said
chamber where it is operatively connected
with said rack. :

44. A shaft rotatably and reciprocatively

mounted, means-for rotating said shaft, a
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reversing sleeve surrounding said shaft and -

liaving means thereon for causing recipro-
cating movement of said shaft, a support, a
two part bracket slidably mounted on said
support and having its members located on
opposite sides of said sleeve to support it,
and means secured to said bracket to cause

movement thereof by the operation of 2 man-

ually operated member.

45. A shaft rotatably and reciprocatively
mounted, means for rotating said shaft, a
sleeve surrounding the shaft and having

means thereon to cause reciprocating. move--

ment of said shaft, a support, a bracket slid-
ably mounted on the support and including

‘two parts located on opposite sides of the

sleeve and surrounding it, means for secur-
ing the two psrts of the bracket together, a
rack secured between the two parts of the
bracket, and .manually operated means con-
nected with said rack to effect movement of
said sleeve. . -

46. A shaft rotatably and reciprocatively
mounted, means for rotating said shaft, a
sleeve' surrounding :said -shaft and having
means  thereon for causing reciprocating
movement of said shaft, a support, a frame

mounted to rock on said shaft and having.

blocks depending from the frame and lo-
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cated on opposite sides of said shaft to alter-

nately engage said reversing means on the

-sleeve, and means for rocking said frame

to cause - reciprocating movement of said
sleeve. _ ' '
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47. A shaft rotatably and reciprocatively
mounted, means for rotating the shaft, a
sleeve surrounding the shaft and having
threads thereon extending in opposite direc-
tions, a support, a rocking frame mounted
on the support, threaded blocks supported by
said frame on opposite sides of said sleeve
to engage the threads thereon, cams located
on said sleeve, reversing lugs adjustably
mounted in said blocks to engage said cams,
and means for rocking said frame.

48. A shaft rotatably and reciprocatively
mounted, means for rotating the shaft, a
sleeve - surrounding said shaft. and having
threads at each end thereof formed to pro-
vide a groove between each set of threads,
a support, a bracket slidably mounted on
the support and surrounding said sleeve
within said groove, a rocking irame mount-
ed on said support and having threaded
members to engage the threads on said
sleeve, and means for rocking said frame.

49. A shaft rotatably and reciprocatively

mounted, means for rotating said shaft, a.

sleeve surrounding said shaft and having
threads at opposite ends thereof forming a
groove between the sets of threads, said
threads extending in different directions, a
support, a two part bracket slidably mount-
ed on the support and engaging said sleeve
on opposite sides thereof and within said
groove to support it, a rocking sleeve sur-
rounding said support, a rocking frame

mounted on said stpport and on said rock-’

ing sleeve, said. frame having members to
engage the threads on the threaded sleeve
to effect reciprocating movement of the lat-
ter, and means secured to said rocking
sleeve to operate it.

50. In combination with a cutting tool,
a work supporting shaft, bearings for said
shaft, means for rotating the shaft in said
bearings, and means for moving the shaft

=2

longitudinally in said bearings, one of said
means being for positioning purposes and

-the other for cutting feed purposes.

51. In combination with a spindle sup-
porting a grinding cutter, a work holder
shaft supported in cooperative relation with
respect to said spindle, bearings for said
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shaft, means for rotating said shaft in said

bearings, means for moving said shaft lon-
itudinally in said bearings, means for driv-
ing said shaft, and 'a connection between
said driving means and shaft, said connec-
tion including a worm and worm wheel in-
termeshing one with the other.

52. A work holder and a reducing tool
supported in cooperative relation, means for
rotating the reducing tool, means for co-
operatively positioning. the reducing tool
and work holder one with respect to the
other, means for imparting a fast lateral
movement to the reducing tool for position-
ing purposes, and means for imparting a
slow feeding movement to said tool for cut-
ting purposes. -

53. A work holder and a reducing tool
supported in cooperative relation, a member
for relatively moving one of these elements

“with respect one to the other, to place them

in approximate cutting relation, and means
exerting force on said member to feed said
element in the direction of cutting move-
ment. _

54, A work holder and cutter movably
mounted with respect to each other, means
exerting a force upon one of said members
to move it towards the other, a stop to limit
such movement and- means for moving sai
stop relative to said last-named means to
permit said force to effect a cutting action
between the cutter and a piece of work car-
ried by said holder. :
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