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2
This invention relates to grinding machines and . broximately on the line 5—§ of Fig. 4 showing
more particularly to g steadyrest for supporting the locking detent for the steady rest shoe.

and steadying g workpiece during the grinding A grinding machine has been illustrated in
operation, the drawings comprising a base {0 having 3 lon-

One object of this invention is to provide a 5 gitudinally movapla Wwork takle 4 mounted there-
simple and thoroughly bractical steadyrest. An- - on. The work table {{ is provided with work
other object is to provide g steadyrest, simple and heads (not shown) rotatable to support a work-
rugged in construction, whieh is simple in opera- biece 2, A rotatable grinding wheel 13 ig sup-

tion and” adjustment. Another object of the borted ‘on a transversely movable wheel ‘slide
invention is to provide a steadyrest with a work 10 (not shown) which is arranged to move trans-
steadying shoe which may be rapidly withdrawn versely relative to the base 10 to feed the grind-

t0 an inoperative bositlon.  Another ghject of ing wheel into the workpiece 2 to grind the
the invention is to provide 3 steadyrest shoe same to the desired and bredetermined size,
which may be latched in an operative position - The improved steadyrest comprises a frame
and manually fed during g grinding operation to 15 {8 which is secured to the front of the machine
maintain the shoe in operative supporting en- base 10 by means of 3 plurality of cap screws | 4,
gagement with the work during a grinding oper- {8a, 18D, ang f4c which pass through elongated
ation, slots Ide, 145, 14¢g, ang 147 formed in the frame
A further object of the invention is to provide 15 and are screw threaded into the base 10,

‘a fluid pressure mechanism for moving the steady- 20 A slidably mounted steadyrest shoe support 16
rest shoe to and from an oberative position and - is slidably mounted within a rectangularly shapeq
actuating a latching detent which is arranged aperture 17 in the frame (5. The slide 18 is pro-
to move the shoe first to an operative position vided at its forward end with g work steadying
and then automatically latch the same. Another shoe 8 which is arranged to engage ang steady
object of the invention i8 to provide connections 25 the workpiece {2 during a grinding operation,

between a fluig bressure piston and eyl'nder In order to maintain the shoe 18 in operative
whereby the latch detent Is first automatically engagement with the workpiece |2 as it is re-
withdrawn after which the steadyrest shoe auto- duced in size during grinding, a suitable nut and

pointed out hereinafter. ture 29 formed in g slide block 2{. The slide blcck

This invention accordingly consists in the fea- 21 is also slidably mounted in the aperture 171
tures of construction combinations of elements in the frame i5. The adjusting screw 19 is pro-
and arrangements of parts, as will be exempli- vided with a heag 22 which engages g T-shaped

fied in the structure to be hereinafter described, 85 slet 23 formed in the steadyrest shoe slide 16,
and the seope of the application of which will The other end of the screw § 8 is provided with an

.be indicateq in the following claims, actuating knob 24 by means of which the screw
In the accompanying drawings, in which is 19 may be adjusted so as to adjust the position
shown one of various possible embodiments of the of the shoe slide 16 relative to the sliding block
mechanical features of this invention, 40 24,
Fig. 1is g sectional view through the steady- In order to facilitate moving the slide to and
rest and actuating mechanism, showing the  from an operative position, g spring rressed de-
steadyrest shoe in an operative position, tent or Jocating plunger 25 is provided, the upper

. 3 . d of which is frusto conical in shape. This
PFig. 2 is a front elevation of the steadyrest en . . :

45 -

having parts broken away and shown in section - detent 25 ig arranged to mate with g correspond

to show the hydraulic actuating mechanism there-

for: Is mounted on the underside of the slide block

Fig. 3 is a fragmentary sectional view, on an A suitable fluid pressure mechanism is pro-
enlarged scale, showing the hydraulic piston and 5 vided for actrating the detent 25 and alse for
cylinder and control valve therefor; moving the steadyrest shoe {8 to and from an

Fig, 4 is g fragmentary sectional view, on an operative position in & manner to -be herein-
enlarged scale, showing the shoe locking detent after described. This mechanism comprises g
- and the actuating mechanism therefor; and - fluid pressure cylinder 30 which is mounted with-

Fig, 5 isa fragmentary sectional view taken ap- 55 in the frame 15, A piston 3} is slidably mounted
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within the cylinder 30 and is fixedly connected
toc the lower end of a piston rod 32. A collar
33 is pinned to the upper eng of the piston rod 32.

In order to move the steadyrest shoe to and
from an operative position a suitable lever mech-
anism is provided comprising a hell crank lever
36 which is pivotally mounted on a stud 85. An
upwardly extending arm 37 of the bell crank lever
36 is provided with a yoked end portion carry-
ing a stud 38 which rides in an elongated slot 39
formed in a block 48 which is fixedly mounted on
the underside of the slide block 2{. The other
arm i of the bell crank lever 36
and is provided with a pair of digmetrically op-
posed rollers 82 and 43 which engage clearance
slots 44 and 43 respectively formed in the col-
lar 33. It will be readily apparent from the fore-
going disclosure that movement of the collar 33
first takes up the lost motion between the rollers
42 and 43 and the slots 54 and 45 before trans-
mitting -a rocking motion to the bell crank lever
36 s0 &8 to delay movement of the work steady-
ing shoe 18 until the detent 25 may be withdrawn
in a manner to ba hereinafter described.

A suitable control valve is provided for con-
troiling the admission to and exhaust of fluid
from the cylinder 3. This valve is preferably -2
piston type valve comprising a valve stem &1
having valve pistons 48, 49, 50, and 5{ formed in-
tegraily therewith. When fluid under pressureé is
passed through a pipe §2 it enters a valve cham-
ber 53 located between the valve pistons 49 and
53 and passes through a passage 54 into a -cylin-
der chamber 55 to move the piston 31 upwardly
o move the steadyrest shoe 18 into an operative
position. During this movement, fluid within
the cylinder chamber 53a above the piston 31
may exhaust through the passage §6, through a
vaive chamber 91 located between the valve pis-
ton 68 and 49 and passes out through a passage
58 and an exhaust pipe 59. The valve stem a1
as illustrated in Fig. 3 is maintained in this posi-
tion by means of & spring pressed ‘ball 63 which
engages a V-groove g1 formed in the valve stem
81. A similar V-groove g2 is provided on the
valve stem 417 to locate the valve stem when the
valve is shifted into its reverse position.

A manually operable control lever 65 is pivot-
ally mounted on & stud 66 which is carried by
the steadyrest frame {5. The control jever 65 is
connected to actuate & rdack arm 7. The other
end of the rock arm g7 is yoke shaped and is
provided with an elongated slot which engages @
stud 68 carried by the valve stem 41. Tt will be
readily apparent from the foregoing disclosure
that when the control lever 65 is rocked in a
counter-clockwise direction (Fig. 1) the valve
stem 47 will be moved upwardly to shift the con~

* trol valve into the reverse position. When the
valve stem is moved into the reverse position
fAuid under pressuré passing through the pipe 52
into valve chamber 53 will pass through the pas-
sage 56 into the cylinder chamber 55¢ to cause
a downward movement to the piston 31. During
the downward movement of the piston 31, the
sleeve 3 is moved downwardly until the rollers
42 and 43 engage the upper end surface of the
slots 44 and 48 before- transmitting 2 rocking
motion to the bell crank lever 36. This delayed
action-of the bell crank lever serving to facilitate
withdrawing of the locking detent 25 ina manner
1o be hereinafter described.

The sleeve 33 is provided with an upwardly
extending portion 90. The detent 25 s provided

O werardly extending rod Ti which is
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slidably mounted within the upper end portion
‘10 of the sleeve 32, The rod 11 is provided with
g stud 72 which extends through elongated slots
i3 and 14 formed in the portion 78 of the sleeve
3. These elongated slots 13 and 14 serve 1o
provide & lost motion connection between the
sleeve-33 and the iocking detent 23. A compres-
sion spring 16 surrounds the rod 1{ and is lo-
cated between & shoulder T8 formed in the ex-
tension 79 of the sleeve 33 and a flange 11 formed
integral with the rod 1. It will be readily ap-
parent from the foregoing disclosure that the
compression of the spring 15 normally holds the
detent 25 in locked engagement with the slide
block 21.

When it is desired to withdraw the work
steadying shoe to an inoperative position the
valve stem 41 is shifted upwardly in a manner
previously described so as to move the piston 31
downwardly. During the initial downward move-
ment of the piston 3§, the pin 12 engages the
upper end of the elongated slots 13 and 74 and
the downward movement of the piston rod 32
will .move the collar 33 together with the rod
11 and detent 25 downwardly to uniock the slide
block 2i. When the downward movement of the
sleeve 33 moves downwardly so that the upper
ends of the elongated slots 54 and 45 engage the
rollers 42 and 43 respectively, the bell crank lever
96 will be rocked ina counter-clockwise direc-
tion to slide the block 21 and the shoe slide 16
and the work shoe 18 toward the left to an in-
operative position. It will be readily apparent
from the foreging disclosure that the detent 25
is first automatically withdrawn after which the
shoe is automatically and positively withdrawn
{0 an inoperative position.

Similariy when the piston 3t is moved up-
wardly the sleeve 33 first rocks the pell crank
lever 38 in a counter-clockwise direction to
move the slide block 2i, the slide 18 and steady-
regt shoe 18 toward the right into an operative
position after which the released compression of
the spring 15 engages the locking detent 25 with
the aperture formed in the slide block 21 to lock
the parts in an operating position.

The operation of this improved steadyrest will
be readily apparent from the foreging disclosure.
A workpiece i2 is. positioned in the machine in a
supporting engagement with the work heads.
The control lever 65 is rocked in & clockwise
direction into the position‘illustrat‘ed in Fig. 1 to
shift " the “valve stemi 81 upwardly. This move-
ment of the valve stem 41 causes the piston 31
to move upwardy and thereby to rock the bell
crank lever 36 in 2 clockwise direction to shift
the slide block 21, the shoe slide 16 and steady-
rest shoe 18 toward the right info the position
illustrated in Fig. 1. When the parts are in an
operative position, the detent 25 actuated by the
compression -of the ‘spring 15 locks the slide
piock 2{ in an oper tive position. -As the grind-
ing operation proceeds, the ‘work steadying shoe
ig is maintained in operative engagement with
the workpiece 12 by manipulation of the knob
24. The knob 24 serving through a screw 19 to
adiust the shoe slide 16 and. work shoe 18 rela-
tive to the slide ‘block 24 thus maintaining the
steadyrest -shoe 18 in steadying and supporting
engagement with the workpiece 12, After a
workpiece has -been ground to the desired and
predetermined size, the control lever 65 is rocked
in-a »~counﬁerw-cl»ockwise'direction (Fig. 1) so as
to shift the valve stem 41 upwardly and thereby
to admit fluid to cause a downward movement
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of the piston 31 and piston rod 32, This move-
ment as above described serves to first withdraw
the locking detent 55 after which the bell crank
lever 35 is rocked in g counter-clockwise direc-
tion to withdraw the work steadying shoe I8 to
an inoperative position to facilitate indexing of
the workpiece 12 or to facilitate loading g new
biece of work into the machine,

It will thus be seen that there has been pro-
vided by this invention apparatus in which the
various objects hereinabove set forth together
with many thoroughly practical advantages are
Successfully achieved. Ag many possible em-
bodiments may be made of the above invention
and as many changes might be made in the em-
bodiment above set forth, it is to be understood
that all matter hereinbefore set forth, or shown
in the accompanying drawings is to be inter-
preted as fllustrative and not in a limiting sense.

I claim:

1. A grinding machine steadyrest having a
frame, a movable slide on said frame, a slidably
mounted work steadying shoe on said frame,
manually operable means to facilitate adjusting
said shoe relative to saig slide to maintain the
shoe in operative engagement with a workpiece
during a grinding operation, a locking device to
lock said slide in an operative positien, and a
bower operated mechanism operatively connect-
ed to control the actuation of both the locking de-
vice and the slide in either direction, said mecha~
nism being arranged to actuate the locking de-
vice to unlock said slide and thereafter positively
to move the slide ang shoe to an inoperative po-
sition,

2. In g grinding machine steadyrest having
a frame, 3 movable slide on said frame, a slid-
ably mounted steadyrest shoe on said frame,
manually operable means to facilitate adjusting
said shoe relative to said slide to maintain the
shoe in operative engagement with a work piece
during a grinding operation, a locking device to
lock said slide in gn operative position, a power
operated mechanism operatively connected posi-
tively to move saig slide to an operative position,
and connections between said mechanism and
said locking device automatically to release said
locking device 50 as to lock said slide and shoe in
an operative position. .

3. A grinding machine steadyrest having g
frame, a movable slide on said frame, a slidably
mounted work steadying shoe on said frame,
manually operable means to facilitate adjusting
said shoe relative to the slide to maintain the
shoe in operative éngagement with a workpiece
during a grinding operation, s locking device to
lock said slide in an operative position, s power
operated mechanism operatively connected to ac-
tuate both the locking device and the slide, lost
motion connections between said latter mecha-
hism and the locking device to unlock said lock-
ing device and lost motion connections between
said latter means and said slide to move the slide
and shoe to and from gn inoperative position,
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4. A grinding machine steadyrest having g
frame, a movable slide on said frame, a slidably
mounted work steadying shoe on said frame, a
manually operable nut ang screw to facilitate ad-
Justing said shoe relative tg said slide to maintain
the shoe in operative engagement with a work-
piece during g grinding operation, a spring
bressed detent normally to lock said slide in an
operative position, and means including g piston
and cylinder operatively connected to actuate
both the detent and slide, said connections being
arranged to move the detent to an inoperative
Dosition and thereafter to move the slide and shoe
to an ihoperative position,

5. A steadyrest for grinding machines compris-
ing a frame, a movable slide on said frame, a
work steadying shoe slidably mounted on said
frame, means including & spring pressed detent
to locate and hold said slide and shoe in an op-
erative position, g nut and screw mechanism to
feed said slide relative to sald frame so as to
maintain the shoe in operative engagement with
a workpiece during grinding, a bell crank lever
operatively connected to move said slide to and
from an operative position, a fluid pressure piston
and cylinder operatively connected to actuate
said bell crank lever, a manually operable con-
trol valve to control the admission to and exhaust
of fluid from said cylinder, and operative cohnec-
tions between said bell crank lever and said de-
tent to first withdraw said detent after which
said bell crank lever is rocked to move said slide
and shoe to an Inoperative position,

6. A grinding machine steadyrest having a
frame, a movable slide on said frame, a work
steadying shoe slidably mounted on said frame,
a locking device to lock said slide in an operative
Dosition relative to said frame, a nut angd screw
mechanism to feed said shoe relative to saiq slide
to maintain the shoe In operative engagement
with a workpiece during grinding, means includ-
ing a lever to actuate said slide and shoe, g fluid
pressure piston and cylinder to actuate said lock-
ing device and said lever, lost motion connections
between said piston and said locking device, and
lost motion connections between said piston and
said lever, said lost motion connections being ar-
Tranged so that movement of said piston serves
first to actuate saig locking device to unlock said
slide and thereafter to move said slide and shoe
to an inoperative bosition,
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