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This invention relates, generally, to grind-
ing machines, and finds particular utility
in a machine for erinding a thread, for in-
stance the thread of a gage plug, tap, or
the like. While the invention is peculiarly
adapted for this use, its application is not
limited thereto, it being understood that
machines constructed in accordance with
the invention are susceptible of various
modifications, changes and adaptations, and
that the present di‘closure is by way of
illustration only and is not to be taken as
restrictive of my conception.

The aim of the invention is to provide
certain improvements in a machine of the
sort described which will very materially
increase the rate of production of the ma-
chine, permitting the pieces of work, such as
threaded members, to be more expeditiously
and quickly ground, and thereby materially
reducing their cost of manufacture. Also,
to provide a machine of this rort which will
operate with great uniformity and precision,
thus insuring that the work is given extreme
accuracy in all particulars.

A_machine involving the present invention
is provided with means, such as a spindle,
for rotatably carrying the work and a pair
of tools, in the present instance these tools
being in the form of grinding wheels, one
mounted to each side of the work and adapt-
ed to operate either one at a time or simul-
taneously thereon, as desired ; the movements
of the work and grinding wheels being so
correlated and controlled that accuracy and
uniformity in the work is assured. The ar-
rangement is such that one of the tools may
be used as a roughing wheel and the other
wheel may be employed for taking a finich-
ing cut; or both of the wheels may be ured
to take a finizhing cut, one on one face of
ihe thread and the other on the other face
of the thread; or one wheel may be used to
take a finishing cut on one thread and the
other on another thread of a multi-threaded
member; or in other combinations. Also,
means are provided for moving the wheels
either simultaneously or singly to and from
the work in accordance with the contour
thereof, and the wheels are adapted to be
moved simultaneously away from the work
after the cut has been taken to permit the
vork to Le moved on its reverse stroke. The
machine has other features of novelfy and

advantage which will be hereinafter pointed
out in detail.
In the accompanying drawings:

Fig. 1 is a front view of the entire ma-

chine;
Fig. 2 is a left end view thereof;
~Fig. 3 is a transverse view taken substan-
tially on line 3—3 of Fig. 1;

Fig. 3* is a detail view showing in top
plan_the pattern disk for giving to the
grinding wheel such motion that an irregu-
lar contour may be given to the work as,
for instance, where the work operated upon
is a tap which is to. be relieved back of its
cutting edges;

Fig. 4 is a view of a journal box for one
of the grinding wheels;

Fig. 5 is a diagrammatic layout of the
driving mechanism for controlling and tim-
ing the movement of the work and grind-
ing wheels; and

Figs. 6 to 9 are views diagrammatically
showing the wheels operating on threads
of various types. In Fig. 6, the wheels are
operating on a member having a single
thread; in Fig. 7, on a member having two
threads; in Fig. 8; on a thread similar to a
Whitworth thread; and in Fig. 9, one grind-
ing wheel operates on one face of the thread
zf\nd the other grinding wheel on the other

ace.

- Referring to the drawings in detail, the
general arrangement and organization of
the principal parts of the machine will be
readily understood from Figs. 1, 2 and 3.
10 is a pedestal or bed on the top of which
is fied a longitudinally extending narrow
table or platform 11 supporting the work
holder. This holder comprises a main slide
12 adapted to be moved longitudinally on
the table 11 by a lead screw 13, a supple-
mental slide 14 mounted for adjustment on
the main slide 12, and head and tail stocks
15 and 16, respectively, mounted on the sup-
plemental slide 14. The cupplemental slide
may be longitudinally adjusted in any suit-
able manner to correlate the work to the

- orinding wheels, as by means of a screw 17.

The head stock is provided with a spindle
18 which is driven as hereinafter described
more in detail. The head stock and the
tail stock: may either or both be mounted
for adjustment on the supplemental slide to
accommodate pieces of work of different
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lengths, and, as is usual, they may be
clamped in any desired po.ition of adjust-

~ment. The tail stock center may be longi-
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tudinally adjusted in the tail stock 'by the
hand wheel 19.

Located to each side of the work holder
and fulerumed on knife edges 25 is a rocking
bed 26. Carried by each of the rocking
beds is a tool holder consisting of a pair of
superimposed slides 27 and 28 adjustable at
right angles to each other, and a journal box
29 on the upper slide 28 in which a grind-
ing wheel spindle or shaft 35 is journalled.
The respective grinding wheels are indicated
by the numerals 30 and 31. The respective
slides 27 together with the transverse slides
28 thercon may be adjusted longitudinally
of the work spindle by turning screws 39.
The slides 28 may be adjusted transversely
to and from the axis of the work by turning
the hand wheels 33 so as to bring the grind-
ing wheels into proper relation with the
work,

The journal hoxes 29 are angularly ad-
justable on the slides 28 to permit the grind-
ing wheels to be brought into inclined posi-
tions corresponding to the lead of the thread
to be ground. As will be seen from Fig. 4,
the journal box 29 is mounted in a way
30 in the face of the slide 28, and the center
of curvature of this way is approximately
the center of the wheel 30. Iach of the
journal boxes is locked in adjusted position
as by means of bolts 37 the heads of which
work in undercut grooves 38 having the
same center of curvature as the ways 36.
In order that the grinding wheels may en-

age the work at different points along its
ength, the grinding wheels are adjustable
one relative to the other in the general di-
rection of their axes, and this adjustment
may be brought about, in the present in-
stance, either by turning the screws 32 to
relatively adjust the tool holders on the
rocking beds 26, or, if desired, the grinding
wheel shaft carrying the grinding wheel 30
may be longitudinally adjusted in the bear-
ing box 29, as shown in Fig. 4. From this
figure, it will be seen that by turning the
bolt 40, which has threaded engagement with
the sleeve 41 fixed to the journal hox 29,
the shaft 35 will be longitudinally adjusted.

The grinding wheel spindle may be driven

“in any suitable manner, as by means of belts

42 passing over idlers 43 and pulleys 44
fixed to the grinding wheel shafts.

With the arrangement described, it will be
understood that the beds supporting the
grinding wheels are fulerumed at their mnner
or adjacent ends on the knife edges 25 for
rocking movement towards and away from
each other and the work. The feature of
supporting the rocking beds on kinfe edges
is of particular advantage in that the beds

may be positioned with the greatest ac-
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curacy, and there is little or no wear at the
fulernm points since there is substantially
no friction. As hereinafter described, auto-
matically controlled means are provided for
longitudinally reciprocating the work holder,
it being moved on its operative stroke at a
speed corresponding to the lead of the
tﬁread, and on its reverse stroke at a rela-
tively greater speed so as to save time. The

grinding wheels, in the present instance, are '

arranged to complete the grinding operation
during one. operative stroke of the work

70

holder and are moved away from the work

and held clear thereof during the reverse
stroke. It will also be séen that by rocking

the beds during the grinding operation,

practically any desired contour may be
given to the work.

The recking beds are automatically moved
to and from the work, both to give to the
work the desired contour and to withdraw
the grinding wheels from the work after the
cutting operation and on the reverse stroke
of the work, through rocking levers 50 piv-
oted, as shown in Fig. 3, to the respective
rocking beds as at 51. The inner or longer
ends of the levers overlap and each is pro-
vided with a pin 56 (sec Fig. 8%) adapted to
rest upon a pattern plate 53. The shape of
the pattern disk or cam 53 will correspond to
the contour to be given to the ﬁnjshe%l work,
and the disk will be rotated at the same speed
as the work. Where the work is in the
formn of a tap, the cutting edges of which
are to be relieved, this disk will, as shown,
have a number of lobes corresponding in
number to the lands of the tap, and these
lobes will be relieved corresponding to the
relief to be given to the tap. The outer
ends of the levers are relatively short and
are supported on the upper ends of the
plungers 54 mounted for vertical movement

80

85

90

05

100

105

1 sleeves 55 fixed to the bed 10. Tt will be

evident that, when the pattern disks are
rotated, the levers 50 will be rocked about
their fulerams on the ends of the plungers
54 so that the rocking beds, together with
the grinding wheels carried thereon, will be
oscillated back-and forth to produce a shape
on the work corresponding to the shape of
the pattern disk. When it is desired that
both wheels operate to effect the same relief,
a single pattern disk may be provided for
both levers, or a pair of like disks may be
used. It may be desired, however, that one
wheel cut a different relief than the other,
for example one wheel may be employed to
cut a relief adjacent the cutting edge of

‘the lands and the other may be used to cut

a greater relief at the heel of the lands, and
in this event the respective disks or disk sev-
tions 53 will vary in contour. In some in-
stances, it may be desired not to disturb the
position of one of the grinding wheels dur-
ing the grinding operation but to rock the
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other wheel, as for instance, where one of
the grinding wheels is to perform a rough-
ing operation on a tap without effecting re-
lief, while the other grinding wheel is to
take a finishing cut during which relief 1s
effected. When this is the case, one of the
rocking levers, for instance the rear one,
where the rear wheel 31 is*to be used as a
roughing wheel, may be thrown out of oper-
ative relation to the pattern disk 53, by
turning down a screw -58 in the lever 50
and against an abutment 59 on the rocking
bed so as to raise the long end of the lever
out of engagement with the pattern disk.
Both of the levers 50 may be raised out of
engagement with this disk, if desired.

The grinding wheels are automatically
moved 1nto operative engagement with the
work and out of engagement therewith by
respectively raising and lowering the plung-
ers 54 through the following mechanism.
Extending transversely of the machine is an
automatically driven shaft 63 on the oppo-
site ends of which are similar cams 66 on
which ride rollers 67 journalled in the lower
ends of the plungers 54. When the cams
are in the position shown in Figs. 2 and
3, they hold the tool holders with the grind-
ing wheels in engagement with the work.
When the shaft 65 is turned through an
angle of 180°, the plungers 54 are lowered,
whereupon the levers 50 swing downwardly
about the pattern disk as a fulcrum, the
result being the grinding wheels are moved

5 to inoperative positions. :

The mechanism for the control and tim-
ing of the cams 66, the pattern disk 53, and
the lead screw 13 for the work holder is as
follows. At the left hand end of the ma-
chine is a gear box 70 in which is journalled
a constantly rotating shaft 71 provided with
a drive pulley 72, “Parallel with the shaft
71 is a shaft 73 adapted to be intermittently
rotated. Fixed to this shaft is a gear T4
which drives, through the gear 75, shaft 76
and bevel gears 77, the shaft 65 to which
the reversing cams are fixed, as heretofore
described. '

Adjacent to the shaft 71 is a shaft 85 to
which is fixed the pattern disk 53. Fixed
to the outer end of this shaft is a gear 86
which, as most clearly shown in T*‘ig. 1,
meshes with a gear 87 loose on the lead
screw 13. The idler gear 87 is in mesh with
an idler 88 which, in turn, is in mesh with
a gear 89 fixed to a sleeve 90 journalled in
a bearing 91. Mounted for longitudinal

movement in this sleeve and keyed to the

sleeve, so as to turn therewith, is the head
stock spindle 18. 93 designates a gear fixed
to the sleeve 90 and connected up by change
speed gearing 94 to a large gear 95 fixed to
the outer end of the lead screw 13. It will
be seen that the drive from the shaft 85,
which carries the pattern disk 53, to the work

sp'ndle is through the gears %6, 87, 88 and
89, and these gears are in such ratio that
the work spindle and pattern disk will he
driven in unison. The drive for the lead
serew is effected from the work spindle
through the change speed gearing 94 which
w1l be arranged in accordance with the lead
of the thread bLeing operated upon.

As previously stated, the shaft 73 is
adapted for intermittent vrotation, which
means that the reversing cams 66 driven
through this shaft are periodically rotated,
and the reversing clutch mechanism, here-
inafter deccribed, for the lead screw of the
work holder is shifted at proper intervals.
The intermittent rotation of the shaft 73
is controlled by an escapement ratchet
clutch mechanism associated therewith and
which, in turn, is controlled by the move-
ment of the work table. The escapement
ratchet clutch mechanism includes a con-
stantly driven unit loose on the shaft 73
and comprising a ratchet wheel 100 and a
gear 101 meshing with a gear 102 fixed to
the main drive shaft 71. Fixed to the shaft
78, so as to rotate therewith, is a grooved
cam 103 having an integral disk 104 to
which is pivoted a pawl 105. The inter-
mittent engagement of this pawl with the
ratchet wheel 101 is controlled by a yoke
106 having a pair of diametrically opposite
stops 107. For the purpose of automatically
stopping the work holder at the end of its
operative stroke, the escapement -clutch
mechanism is provided with a third stop
108 normally maintained by a spring 109 in
thé path of movement of the pawl 105 for
engagement therewith. To start the ma-
chine, the stop 108 may be withdrawn from
engagement with the pawl by pulling on
a rod 110.

The clutch reversing mechanism for the
lead screw is mounted on the shaft 85. It
will be seen, most clearly from Fig. 5, that
there is provided on the shaft 85 a pair
of normally loose gears 117, 118. One" of
these gears, gear 117, is constantly driven
at a relatively fast speed in one direction
to quickly reverse the work holder by means
of a gear 119 fixed to the shaft 71. The
other gear 118 is driven, through the re-.
duction gearing 120, 121 and 122, in the
opposite direction and at a relatively
slower speed so as to obtain the desired
cutting speed. Associated with the gears
117, 118 are clutches, the detail construc-
tion of which is not illustrated. It is suffi-
cient to say that when the sleeve 123, «lid-
ably mounted on the shaft 85, is moved in
one direction, one of the gears will be fixed
to the shaft; and when moved in the other
direction, the other gear will be fixed to the
shaft. Movement of this sleeve is effected
by the intermittently actuated cam 103 act-
ing through a shippér 124.
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The escapement ratchet clutch mechanism
is controlled by the movement of the work
holder as follows. 'The yoke 106 is carried
by a vertically movable rod 130 provided
at its upper end with a grooved collar 131
which receives the forked end of a lever
139 extending fromn a shaft 133 having at
its forward end an arm 134 connected by a
link 185 to an arm 136 fixed to a shaft 137
journalled in a table 11 and having at its
forward end a finger 138 positioned be-
tween a pair of adjustable dogs 1389, 140 on
the front face of the supplemental slide 14
of the work holder.

The operation of the complete machine is
very briefly as follows. The work, which
is here shown as being in the form of a tap,
is positioned between the head stock and
tail stock of the work holder and, where the
cutting edges are to be relieved for instance,
a pattern cam corresponding in shape to the
transverse contour to be given to the work
will be positioned on the shaft 85. The
grinding wheels will be angularly adjusted
on the tool holders in accordance with the
Iead of the thread, this adjustment: being
provided for by mounting the journal boxes
29 as described. The grinding wheels will
then be relatively adjusted longitudinally
so that they are properly correlated rela-
tive to the thread to be operated upon. As
previously stated, the grinding wheels may
operate stmultaneously upon a single thread,
as shown in Fig. 6, and one of the wheels
may be a roughing wheel and the other a
finishing wheel. In Fig. 7, the wheels are
shown as operating upon different threads
of a double-threaded member; while in
Fig. 8, one of the grinding wheels is cutting
the groove of a thread, and the other the
crown of the thread. In Fig. 9, one of the
grinding wheels is cutting one face of the
thread, and the other the opposite face of
the thread. In the event that one of the
wheels, for instance the wheel 31, is to be
used as a roughing wheel, the lever 50 asso-
ciated with the rocking bed for that wheel
is raised out of engagement with the pat-
tern disk 53 by turning down the screw 58,
as heretefore described. Adjustment of the
grinding wheels and the rocking beds trans-
versely of the work is effected by adjusting
the shides 28 on the slides 27.

The machine, having been properly set up,
the operator will push in the rod 110 to
withdraw the third stop 108 from the pawl
of the ratchet clutch mechanism, whereupen
the pawl will engage the constantly driven
ratchet wheel 100 so that the shaft 73 will
rotate until the pawl is again tripped in
the position shown in Fig. 1. Owing to this
rotation of the shaft, the reversing cams
66 are rotated to the position shown in Figs.
2 and 3 so as to rock the beds towards each
other and thus move the wheels into op-

1,624,868

erative relation to the work. Further, dur-

ing this partial rotation of the shaft 73,

the cam 103 has thrown the shipper lever
in a direction to engage the gear 118 with
the shaft 85, whereupon the lead screw is
rotated in a direction and at such speed to
move the work on its operative stroke in
accordance with the lead of the thread.
The pattern disk, being carried by this shaft
85, will also rotate in unison with the work
and, owing to the engagement of the rock-
ing levers 50 on this pattern cam, the rock-
ing beds, together with the grinding wheels
carried thereby, will be oscillated so as to
give the work the desired contour.

When the work has completed its opera-
tive stroke, the dog 139 will engage the fin-
ger 138 and through the connections de-
scribed the yoke 106 will be lowered, thus
releasing the pawl of the ratchet clutch, the
result being the shaft 73 will be driven
through an angle of 180°, that is until the
pawl is disengaged from the ratchet wheel
by the upper stop of the escapement yoke.
When shaft 73 so rotates, the cams 66 are
turned through half a revolution so that the
plungers 54 will be lowered, permitting the
rocking beds to swing away from each other,
thus freeing the work from the grinding
wheels about the same time the reversing
gear 117 will be fixed to the shaft 85 so that
reverse movement of the work holder at a
given rate of speed is effected. When the
work holder reaches the end of its inopera-
tive or reverse stroke, the dog 140 will en-
gage the finger 131, whereupon the escape-
ment yoke will be again shifted to release
the pawl of the ratchet clutch mechanism.
The third stop 108 will trip this pawl and

-stop the shaft 73 in such position that the

reversing clutch mechanism associated with
the shaft 85 is in neutral position. The fin-
ished piece of work may now be removed,
a new piece substituted in its place, and the
operation repeated.

I claim as my invention:—

1. In a machine for grinding threaded
members and the like, a plurality of inde-
pendently mounted grinding wheels, each
having a formed edge adapted to grind a
groove or grooves in the work, a holder for
rotatably supporting a piece of work in op-
erative relation to said tools, means for rel-
atively moving said holder generally longi-
tudinally of said wheels in accordance with
the lead of the thread on the work, and
means for automatically moving said grind-
ing wheels transversely of the work.

2. In a machine of the character described,
a plurality of grinding wheels independ-
ently supported for angular adjustment in
accordance with the lead of the thread to
be ground, a holder for rotatably supporting
a plece of work in operative relation to said
wheels, and means for moving said holder
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longitudinally in accordance with the thread
to be ground. ,

3. In a machine of the character described,
a pair of grinding wheels independently
supported for relative longitudinal adjust-
ment and for angular adjustment in accord-

ance with the thread to be ground, a work

holder for rotatably supporting a piece of
work between and in operative relation to
said wheels, and means for moving said
holder longitudmally in accordance with the
lead of the thread to be ground. .

4. In a machine of the character described,
a fixed bed, a longitudinally movable work
holder thereon, a pair of independent and
transversely movable beds on said fixed bed
one to each side of said holder, a pair of
superimposed slides on each movable bed and
adjustable at right angles to one another,
a grinding wheel angularly adjustable on
the up}l)er slide of each pair, and means for
i:)ogtrol ing the movement of said movable

eds.

5. In a machine for grinding threaded
members and the like, & work holder adapted
to rotatably support a piece of work, means
for moving said holder longitudinally in
accordance with the lead of the thread on
the work, a pair of rocking beds one to each
side of said holder, a grinding wheel rotat-
ably mounted on each of said beds and each
having a formed edge adapted to operate
upon the groove or grooves on the work,and
means for rocking said beds in unison.

6. In a machine for grinding threaded
members and the like, a work holder for ro-
tatably supporting a piece of work, means
for longitudinally moving said holder in
accordance with the lead of the-thread on
the work, a pair of rocking beds, a tool
holder adjustably mounted on each bed, a
grinding wheel adjustably mounted in each
holder and each wheel being disposed in a
plane at an angle to the axis of the work,
and means for rocking said beds.

7. In a machine of the character described,
a reciprocable holder for rotatably support-
ing a piece of work, a pair of independently
mounted tool holders, a grinding wheel sup-
ported on each tool holder with their axes
extending generally in the direction of the
axis of the work holder, and means con-
trolled by the movement of said work holder
for moving said tool holders to and from the
axis of the work. :

8. In a machine of the character described,
a reciprocable holder for rotatably support-
ing a piece of work, a plurality of independ-
ent and transversely movable tool holders,
a grinding wheel rotatably supported in each
tool holder for operation upon the work, and
automatically operated means for moving
said tool holders back and forth transversely

. of the work during each rotation thereof.

9. In a machire of the character described,

5

a sliding holder adapted to rotatably sup-
port a piece of work, a pair of independently
mounted tool holders, a grinding wheel sup-
ported in each tool ho%der for operation
upon the work, means for adjusting one, at
least, of said grinding wheels longitudinally
of the other and the work, and means com-
mon to both tcol holders for moving the
same with said grinding wheels thereon
simultaneously relative to the work.

10. In a machine of the character de-
scribed, a fixed bed, a work holder mounted
for reciprocating movement thereon, a pair
of tool holders independently mounted for
movement to and from the work, a grinding
wheel on each tool holder, and means for
moving said tool holders with the tools there-

on away from the work on the reverse stroke .

of said work holder.

11. In a machine of the character de-
scribed, a fixed bed, a work holder mounted
for reciprocation thereon, a pair of tool
holders, a grinding wheel mounted in each
tool holder with their axes extending gen-
erally in the direction of the axis of the work
holder, and intermittently actuated means
controlled by the movement of the work
holder for moving said tool holders apart so
that the grinding wheels clear the work on
the reverse stroke of said work holder.

12. In a machine cf the character de-
scribed, a fixed bed, a work holder mounted
for reciprocation thereon, a pair of rocking
beds one to each side of said work holder, a
grinding wheel rotatably supported in each
rocking bed for operation upon the work,
and means for rocking said rocking beds in
opposite directions on’ the reverse stroke of
said work holder so that the grinding wheels
clear the work.

18. In a.machine for grinding taps and the
like, a work holder for rotatably supporting
a piece of work, means for moving said worx
holder in accordance with the lead of the
thread on the work, a pair of independently

‘mounted tool holders mounted for movement

at right angles to the direction of movement
of said work holder, a grinding wheel rotat-
ably supported in each tool holder with its
axis extending generally in the direction of
the axis of the work, and means for moving
said tool holders back and forth during the
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grinding operation to effect relief on the .

teeth of the work. :
14. In a ‘machine of the character de-
scribed, a work holder for rotatably sup-
porting-a piece of work, means for moving
said holder in accordance with the lead of
the thread to be ground, a pair of rocking
beds one on either side of said work holder,
an adjustable tool holder on each bed, a

erinding wheel rotatably supported in each’

tool holder for operation upon the work, each
of said wheels having a formed edge for
operation upon the groove or grooves-on the
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work, and means for moving said rocking
beds to give the desired circumferential con-
tour to.the work.

15. In a machine of the character de-
scribed, a work holder for rotatably support-
ing a plece of work, means for moving said
holder in accordance with the lead of the
thread on the work, a pair of rocking beds
one to each side of said -work holder, a tool
liolder on each rocking bed, a grinding wheel
rotatably supported in each tool holder for
operation upon the work and each disposed
in a plane at an angle to the axis of the
work, and a pattern disk adapted to be oper-
atively associated with both rocking beds
for moving the same back and forth so that
the grinding wheels give the desired circum-
ferential contour to the work.

16. In a machine of the character de-
scribed, a work holder for rotatably support-
ing a piece of work, means for moving said
holder in accordance with the lead of the
thread on the work, a pair of rocking beds
one to each side of said work holder, a tool
holder on each rocking bed, a grinding wheel
rotatably supported in each tool Lolder for
operation upon the work and each disposed
in a plane at an angle to the axis of the
work, a pattern disk adapted to be opera-
tively associated with both rocking beds for
moving the same back and forth so that the
grinding wheels give the desired circumfer-
ential contour to the work, and means for
throwing at least one of said beds at will
out of the control of said pattern disk.

17. In a machine of the character de-
seribed, a work holder mounted for sliding
movement, a pair of movable beds, movable
in planes substantially at right angles to
the axis of the work, a grinding wheel rotat-
ably mounted on each bed, means for mov-
ing said beds during the grinding operation
whereby said grinding wheels give the de-
sired contour to the work, and means for
moving said beds so that the grinding wheels
clear the work on the reverse stroke of said
work holder. :

18. In a machine of the character de-
seribed, a slidable work holder for rotatably
supporting a piece of work, a pair of rocking
beds fulerumed on axes generally parallel to
the axis of the work holder, a tool holder
mounted on each bed, a grinding wheel ro-
tatably mounted in each holder, and with its
axis extending generally in the direction of
the axis on which the rocking Dbed is

mounted, a rocking lever pivoted to each-

bed, and one pattern disk, at least, cooperat-
ing with the levers for rocking said beds
whereby the grinding wheels give the de-
sired contour to. the work.

19. In a machine of the character de-
scribed. a slidable work holder for rotatably
supporting a piece of work, a pair of rock-
ing beds one to each side of said holder and
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mounted for rocking movement in planes at

right angles to the axis of the work holder,"

a tool holder on each rocking bed, a grinding
wheel rotatably supported by ecach tool
holder with its axis extending generally in
the direction of the axis-of the work holder,
a rocking lever pivoted to each rocking bed,
simultaneously actuated means cooperating
with said levers for rocking said beds so that
the grinding wheels will clear the work on
the reverse stroke of said work holder, and
a pattern disk cooperating with said rocking
levers for rocking said rocking beds during
the grinding operation so that the grinding
wheels will give the desired contour to the
work.

20. In a machine of the character de-
scribed, a slidable work holder for rotatably
supporting a piece of work, a pair of rock-
ing beds one to each side of said holder, a
grinding wheel supported on each of said
rocking beds for operation upon the work,
a rocking lever pivoted to each bed, cams
cooperating with the outer ends of said
levers for moving the grinding wheels into
and out of operative relation to the work,
and pattern means cooperating with the in-
ner ends of said levers for rocking said beds
whereby the grinding wheels give the de-
sired contour to the work,

21. In a machine of the character de-
scribed, a fixed bed having a table, a work
holder including a rotatable spindle mounted
for reciprocation on said table,  rocking bed
to each side of said table, knife edges on
which said beds are fulecrumed, a tool holder
mounted for longitudinal and transverse ad-
justment on each bed, a grinding wheel angu-
larly adjustable in each holder, a rocking
lever pivoted to each rocking bed, pattern
means supporting the adjacent ends of said
lever's, intermittently rotated cams support-
ing said levers at.their outer ends, and means
controlled by said work holder for actuating
said pattern means and cams. ‘

22. In a machine for grinding threaded
members and the like and in comT)ination, a
fixed bed, a longitudinally movable work
holder thereon for rotatably supporting a
piece of work to be ground, means for mov-
ing said holder in accordance with the lead
of the thread on the work, a pair of in-
dependent beds on said fixed bed one to each
side of said holder and movable at right
angles to the axis of rotation of the work,
a tool holder adjustably mounted on each
mevable bed, and a grinding wheel mounted
on each tool holder with its axis extending
generally in the direction of the axis of the
work.

23. In a machine for grinding threaded
members and the like, a work holder for ro-
tatably supporting a piece of work, means
for moving the work holder in accordance
with the lead of the thread to be ground, a
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pair of rocking beds one on each side of

said work holder, a grinding wheel rotat-

ably mounted on each rocking bed and dis-

posed in planes corresponding to the lead of

the thread, means for axially adjusting said

%rilnding wheels, and means for rocking said
eds.

24. In a machine for grinding threaded
members and the like, a work holder for ro-
tatably supporting a piece of work, means
for moving the work holder in accordance
with the lead of the thread to be ground, a
pair of rocking beds one on each side of said
work holder, a grinding wheel rotatably
mounted on each rocking bed and disposed
in planes corresponding to the lead of the
thread, means for axially adjusting said
grinding wheels, a rocking lever pivoted to
each rocking bed, and means for rocking said
levers to move said wheels transversely of the

work,

7

95. In a machine for grinding threaded
members and the like, a work holder for ro-
tatably supporting a piece of work, means
for moving the work holder in accordance
with the lead of the thread to be ground,
a pair of rocking beds one on each side of
said work holder, a grinding wheel rotatably
mounted on each rocking bed and disposed

in planes corresponding to the lead of the 3

"

thread, means for axially adjusting said -

grinding wheels, a rocking lever pivoted to
each rocking bed, means for rocking sxid
levers to withdraw the grinding wheels from
the work on the reverse stroke of the work
holder, and means cooperating with said
rocking levers for rocking said rocking beds
during the grinding operation so as to effect
the desired circumferential contour on the
work.

BENGT M. W. HANSON.




