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1

The invention relates to grinding machines,
and more particularly to a steadyrest for sup-
porting and steadying a work piece during @
grinding operation. ‘

One object of the invention is to provide a
simple and thoroughly practical steadyrest for
a cylindrical grinding machine. !
of the invention is to provide a steadyrest which
may be rapidly and readily moved to and from
an operative position. :

Another object of the invention is to provide a
two-bearing shoe type steadyrest which is pivot-
ally mounted and arranged so that it may be
swung to and from an operating position to
facilitate a longitudinal indexing movement of

the work table or steadyrest relative to a crank-

shaft or the Jike. Another object of the invention
is to provide a steadyrest in which the bearing
shoes are pivotally mounted so that they may
be swung to and from an operative position by
means of a fluid pressure actuating mechanism
so that the shoes may be removed to a point
remote from the work piece to facilitate indexing
of the work piece relative thereto.

Another object of the invention is to provide a
steadyrest in which the steadyrest shoes are
automatically advanced and maintained in oper-
ative engagement with the work during grinding.
Another object of the invention is to provide
automatic means to retract the steadyrest shoes
after a grinding operation has been completed.

Another object of the invention is to provide &
spring-actuated means for automatically ad-
vancing a steadyrest shoe and maintaining it in
operative engagement with the work during
grinding. Another object of the invention is to
provide & hydraulically operated mechanism
automatically to return the steadyrest shoes to
their initial position after a grinding oteration
hag been completed.

Another object of the invention is to provide &
steadyrest of the two-bearing shoe type in which
a pair of independent nut and screw mechanisms
are provided for adjusting the shoes to maintain
them in the desired steadying engagement with
the work during a grinding operation. Another
object of the invention is to provide a steadyrest
with a nut and screw adjusting mechanism for
the steadyrest shoes which is spring actuated
automatically to advance the shoes to maintain
them in operative engagement with the work
piece as it is being ground.

Another object of the invention is to provide
& spring actuated mechanism for maintaining the
work steadying shoes in

operative contact with:

(CL 51—238)

Another object
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the ‘work piece as it is ground away, combined
with a hydraulically operated mechanism for
returning the shoes to their initial position after
a grinding operation has been completed. Other
objects will be in part obvious or in part pointed
out hereinafter. : ) o

The invention accordingly consists in the fea-
tures of construction, combinations of elements,
and arrangements of parts, as will be exemplified
in the structure to be hereinafter described, and
the scope of the application of which will be indi-
cated in the following claims.

In. the accompanying drawings in which is
shown one of various possible embodiments of the
mechanical features of this invention,

g, 1 is a side elevation of the improved
steadyrest;. '

Fig. 2 is a front elevation of the steadyrest

" shown in Fig. 1;

20
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Fig. 3 is a plan view, on an enlarged scale, of
the improved steadyrest; :

TFig. 4 is a fragmentary vertical sectional view,
on an enlarged scale, taken approximately on the
line 4—4 of Fig. 1; '

Fig. 5 is a fragmentary vertical sectional view,

. on an enlarged scale, taken approximately on
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the line 5—5 of Fig. 1;

Tig. 6 is a vertical sectional view, on an enlarged
scale, taken approximately on the line 6—6 of
Fig. 1, showing the spring and fluid pressure
mechanism for actuating the steadyrest shoes;

Fig. 7 is a fragmentary horizontal sectional
view, on an enlarged scale, taken approximately
on the line 1—T1 of Fig. 1, showing the adjusting
mechanism for the horizontal work steadying
shoe;

Fig. 8 is a fragmentary cross-sectional . view,
taken approximately on the line 8—8 of F'ig. 6;

Fig. 9 is a fragmentary front elevation, on an
enlarged scale, of the steadyrest; :

- Fig. 10 is a fragmentary side elevation of the
mechanism shown in Fig. 9;

Tig. 11 is a detail view of
knobs; and

Fig. 12 is a diagrammatic illustration of 2
modified construction in which fluid under pres-
sure serves to advance the steadyrest shoes.

A steadyrest has been illustrated in the draw-
ings mounted upon a grinding machine table 10
which is arranged for a longitudinally recipro-
catory movement relative to the base of the
machine, as is old and well known in the prior
art.  The improved steadyrest Is particularly
adapted for use on a crankshaft grinding ma~
chine such as, for example, that shown in the

the shoe actuating
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prior U. 8. patent to Herbert A. Silven, No.
2,151,666, dated March 21, 1939. In a machine
of this type the steadyrest is automatically located
on the machine table and is arranged so that it
may be positioned opposite the operative face
of a rotatable transversely movable grinding wheel
11 so that the steadyrest shoes will support and
steady a work’ piece, such as a pin 12 of 5 cfank-
shaft to be ground. The steadyrest frame to-
gether with the steadyrest shoes are arranged S0
that they may be readily moved to and from an
operative position so that after one pin on the
crankshaft has been ground, the steadyrest may
be readily moved longitudinally relative’ to the
table to position it in supporting engagement with
another crankpin after the crankpin has been
positioned in operative relation: with-the'grinding

wheel {1.
A steadyrest base 15 is provided which may be
readily clamped in position on the work sup-
“portifig” table *10. The “under “surface- of * the
“Steadlyrest “is” provided- with “supporting ‘bearing
“Surfaces 16,11, 18 and 9 which mats' with corre-
“$ponidingly shaped surfaces "on’ the “work sup-

“porting table  19. A’ claniping ‘block “20-is sup-

ported on the steadyrest frame 15 and- serves to

clamp ‘the steadyrest -base’ ‘Securely ‘in’an “opera-
“tive position on the table (9.

"The steadyrest base 15'is preferably formed- as

“a hollow casing having“a pdir of- ‘upwardly €x--

“tending side plates’ 24" 4rid 25 which’ sérve as-a

support and guide for 4 pivatally mounted steady-
‘rest frame 26. The' steadyrest frame 268 is piv-
“otally supportéd on a-stud" 21 whichis" fixedly

mounted “on"the side platées 24 “and “25 of the

“steadyrest ‘base {5,

The steadyrest frame 26 serves as s support
“for~a’pair‘of ‘work stéadying shoes 28 and 29.
The steadyrest shoe 28 is preférably ‘bositioned

“‘and-arranged to engage’ the “Wwork ‘piece-at a-

point substantially diamétrieally “éppesite  the
‘point’of contact between ‘the’ grinding ‘wheel it
“and the work piece 12. 'The shoe’28 Is ‘mounted
on the forward end of a horizontally adjustable

" slide30-which slides witliin-an"apertiire formed *

“Yyithinthe steadyrest frame 26. - “A-hut-andscréw
adjusting mechanism is*providéd for adjusting
“the'position of the slide 39 Goriprising o manually

‘operable knob-31 which-is-rhounted:on the outer

“end-of an-adjusting serew?82. -The‘screw 32-is
SCreéw threaded ihto+a threaded apertare formed
“In‘‘the slide” 30 (Figs.-1°2hd 7). ~The -adjusting
~8ereéw- 32-is rotatably subported-in the steadyrest
~frafhe 726 "-axid -is"held against axial- movement
“relative thereto so that s Totary-adjustment” of
the screw 82 is transmitted to cause a transverse
~ddjustiient- of the slide-30 and the shoe 28.
-The: steadyrest shoe 29 is ‘preferably arranged
~to-engage the iirider: side ‘of the Work piece 12

at a point adjacent-to-the line of contact be--

-tween-the grinding wheel {1 and the work piece
12. The shoe 28 is moétinted od a’supporting-arm
83 which-is" in - tlifn" pivotally’ supported: on
stud 34 carried by the steadyrest frame 28.

“Tofacilitate-adjustment of theé atm 33, a trans- -

“‘versely “adjustable slide michiber ‘34 is-slidably
mounted within the frame’28. . The forward or
“right-hafid ‘end - of the slide 284 (Fig. 1) s pro-
‘vided with'a cam face35 engaging a roller 36

“which is supported by a stud 37 on the arm 33.

A nuf and screw adjusting mechanism is provided
“for the slidé 84 comprising a‘manually adjustable
“knob 38 which is mounted on‘ the outer end’ of
“an -adjusting screw'39. -The adjusting scréw 39

“is serew threadéd inhto a-threaded-apertaresin the:
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slide 34. The adjusting screw 38 is rotatably sup-
ported by the steadyrest frame 26 and is held
against axial movement relative thereto so that
a rotary adjustment of the screw 39 is transmitted
to cause a transverse adjustment of the slide 24.
It will be readily apparent from the foregoing

_disclosure that adjustment of the slide 34 either

toward or from the wheel { { will transmit a swing-
ing"motion to tHe arm 3% throiigh the roller 3§
50 as to move the work steadying shoe 29 either

‘toward or from the surface of the work piece 2.

In order to'attain one object of this invention,
it is desirable to provide a suitable controlling

‘mechanism for swinging the steadyrest frame
+26 to'and from an’dperative position so that when

in an opérative position, the shoes 28 and 29

‘are in a position remote from the work piece {2.

This mechanism may comprise a pivotally mount-

"€d’afm 45 which is pivotally suppoerted on a stud

46 carried by the steadyrest base 15. The upper

cend-of the ‘arm™45 'is provided-with a-rcller 41
“which is supported on s stud-48-carried by -the
“arm-48. The roller 47 is arranged to éngage:a

blane surface 38 formed on the:steadyrest frame

26. "In order-to'maintain the frame 26 ‘in-a-pre-

: determ‘ined_'» relationship with the-arm 45 during
“movement -to and- from -an operative -position,

the stud‘48‘which-supports the roller: 47 is “pro-
vided with two outwardly extending pins-or studs
50 and 84 (Fig. 4) which' slide“within s16ts-52
and -58, ' respectively, ‘formeéd-‘in 'oppdsite “side
plates of the frame 28. -‘An adjustable stop sciew
54 is provided on the steadyrest:base: member pre-

. cisely to locate the. steadyrest frame 2§ when in

- a-link 871,
‘nected by a stud 58 with the right-hand end of
“the piston'rod 59 (Fig. 1). A piston: 60 is formed
55+

-an-operative bosition.

Ttwill be readily’apparent from the foregoing
disclosure that-if the arm 4§-s §WiAg in’ a coun-

~terclockwise direction, the rollér 47 will foll-along
- the surface 4% and the'pins 59-and 51 riding with-
40
“the frame 26 to swing dowiHwardly in a clockwise

in-the grooves 2 and: 83, réspectively; will cause

-direction (Fig.1) t0°an irioperative. position 26a,

“as shown in-dotted lines inFig. 1 with. the work

steadying shoes' 28 arid 29 assitming dotted line

‘- positions 28« ‘and £9q.

To facilitate movement of the stéadyrest frame

26 -to’ and- frém “an” operative ‘position, a fluid

‘Pressure actuating mechanism is provided. The
arm 45-is provided with an integral -downwardly

-extending arm 83 which' projects below the. stud

46. ‘The-arm’ 55 is connected by .a-stud 56 with
The other end of the link 5T is con-

either fintegral with or ‘fizedly ‘mounted’ on- the

-—left~hand end of the piston rod:59. The piston

" §0'is slidably mounted within' a cylinder 81 which

~is formed “integral with or fixedly  miounted on
“‘the steadyrest base 5.

60

When fluid under pressure’ from -a-source of

* supply is admitted through a. pipé 62 into a cylin-

‘der’ chamber:83, the: piston- 89 is ‘moved ‘toward

the 'left into the. position- illustrated” in ‘Fig, 1

“with the frame 28 and ‘the work stesdying shoes

65
“plece £2. 'When it is desired-to move the steady-~
“rest ‘frame 26 together with the: work steadying

28 and 28in operative engagement with the work

“shoes 28 and 29 to an-inoperative position, fluid

75

‘urider: pressure is-adinitted through a pipe '64
70
“6§2 to ‘move toward-the right (Fig. 1), which

into*a cylinder chamber 83 “to cause the ‘piston

movement rocks the arm- 45 in’a:counterclock-

“wise direction‘into dottéd line position’ 45a (Pig.
“1)-and swings the steadyrest frame 26-together
‘with the work steadying shoes 28:a1id 29 intothe
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dotted line positions 26a, 28a and 29¢ shown in
Fig. 1. - . ST

In order to attain one’ object of the invention,
it is.-desirable to provide automatically operated
means for actuating the adjusting screws 32 and
38 so that the work steadying shoes - 28 .and 28
may be maintained in operative engagement with
the work piece 12 .at the desired pressure as.the
work is ground away during a grinding -opera-
tion. In the preferred form of this invention, a
cornbined compression spring and hydraulic
mechanism is provided for turning the adjusting
screws §2 and 3§ to advance the work shoes dur-
ing a grinding operation and thereafter to return
the work shoes 28 and 29 to their initial posi-
tion.

The adjusting screw 82 is provided with a gear
or pinion 78 which is formed thereon between the
‘knob 31 and the screw threaded portion 32. The
pinion T meshes with a rack bar Ti which is
fixedly mounted on the upper end of a piston rod
72. A piston 13 is either formed integral with
the piston rod 712 or is fixedly mounted thereon.
The piston 13 is slidably supported within a cyl-
inder T4. When fluid under pressure is admitted
through a passage 15 into a cylinder chamber
76, it-'will eause an upward movement of the piston
i3 (Fig. 6) to move the rack 11 upwardly and
thereby cause a counterclockwise votation of the
pinion 18 and the adjusting screw 32, A com-
pression spring 77 is provided within the cylinder
48 which surrounds the piston rod 72 and is inter-
posed between the piston 13 and the upper head
of the cylinder 74. The compression of the spring
91 serves normally to exert a downward pres-
sure tending to cause & downward movement of
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the piston 713, which movement serves to cause &

downward movement of the rack T4 and thereby to

transmit a clockwise rotation to the pinion 18 and

“the screw 32. An adjustable stop screw 18 is pro-
vided to limit the downward movement. of the
rack bar 11 and the piston 73. A stop screw 19
is provided to limit the upward hydraulic move-
mient of the piston T3 and the rack bar 10 so as
to limit the counterclockwise rotation of the
pinion 16 and the screw 32, :

A similar mechanism is provided for actuating
the steadyrest shoe adjusting screw 38. The screw
29 is provided with a pinion 89 which meshes with
o rack bar 8f. The rack bar 81 is fixedly mounted
on the lower end of a piston rod 82. A piston 83
is either fixedly mounted on or formed integral
with the piston rod 82 and is ‘slidably supported
within a cylinder 88. When fluid under pressure
is admitted through a passage 85 into a cylinder
chamber 86, it will cause & downward movement
of the piston 83 which serves to rotate the pinion
80 and screw 39 in a counterclockwise direction.
A compression spring 81 is provided within the
cylinder 84 surrounding the piston rod 82 and is
interposed between the piston 84 and the lower
head of the cylinder 84. A stop screw 88 serves
to limit the upward movement of the piston 83
under the influence of the compression spring

.84, An adjustable stop screw 89 serves to limit
the downward movement of the rack bar 81 and
the piston 83 so as to limit the hydraulic counter-
clockwise rotation of the pinion 80.

.The springs 11 and 87 are utilized to transmit
g rotary motion to the adjusting screws 82 and
39 to advance the work steadying shoes 28 and 29
as the work is reduced in size during grinding
and serve to maintain a- desired operating pres-
sure between the shoes 28 and 29 and the work
piece 12. The hydraulically operated pistons 73

40
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‘sure, if desired.

6
and 83 are utilized to rotateé the adjusting screws
32 and 39, respectively, in opposite directions
to retract the work shoes 28 and 29 to their ini-
tial position after a grinding operation has been
completed. While a compression - spring -has
been illustrated for rotating the adjusting screws
32 and 32 during a grinding operation, it should
be understood that these springs may be elimi-
nated and fluid under pressure admitted through
a, pipe 15a¢ into the upper chamber 76a of the
cylinder 74 and through a pipe 85¢ into the lower
chamber 88a of the cylinder 84 to provide. an
advancing movement of the work steadying shoes
28 and 29 under the influence of fluid under pres-

At the start of a grinding operation, it is desir-
able for the grinding wheel I to engage the pe-
riphery of the work piece 12 and grind off any
irregularities and round up the work piece before
the steadyrest shoes are moved into operative en-
gagement therewith. It is desirable, therefore, 1o
provide a suitable latch mechanism whereby the
springs 77 and 87 may be held under compres-
sion during the initial stages of the grinding
operation, after wiich the compression of the
springs may be released automatically to move the
shoes 28 and 29 into operative epgagement with
the work piece 12. A manually operable bell crank
iever 88 is pivotally supported on a stud 91. The
bell crank lever 88 is provided with a forwardly
extending actuating arm 82. The bell crank lever
89 is also provided with an upwardly extending
arm 63 which carries a stud 94. The stud 94 is
arranged in the path of a lug 95 projecting from
and formed integral with the knob 31. It will be
readily apparent that the lug 95 engaging the
stud 984 will hold the spring 71 under compression
by preventing the knob 31 from rotating in a
clockwise direction. A spring-pressed plunger 96
(Fig. 10) is provided normally to urge the bell
crank lever 83 in a counterclockwise direction
(Fig. 10) to maintain the stud 94 in the path of
the lug 95.

When it is desired to release the compression
of the spring 11 automatically to move the shoe
28 into operative engagement with the work piece
12, the arm 92 of the bell crank lever 8¢ may be
moved upwardly (Fig. 9) to swing the bell crank
lever 85 in a clockwise direction (Fig. 10) so as
to throw the stud 84 out of the path of the lug 95
on the knob 31, thereby releasing the compres-
sion of the spring 77 which automatically rotates
the screw 82 to advance the work shoe 28 info
operative supporting and steadying engagement
with the work piece 12.

A similar latch mechanism is provided. for
latching the spring 87 under compression. This
mechanism comprises a bell crank lever 168 which
is pivotally supported on & stud 10f. The bell
crank lever 100 is provided with a forwardly ex-
tending, manually operable arm 102. The bell
crank lever {00 is also provided with a down-
wardly extending arm 103 which carries a stud
{04. The stud 104 is arranged normally in the
path of a stop lug 105 (Figs. 1 and 10) formed
integral with the knob 38. 'The details of this
stop lug (05 have not been illustrated since it is
identical to the stop lug shown on the actuat-
ing knob 381 in Fig. 11. A spring-pressed plunger
106 normally serves to maintain the bell crank
lever 100 in a position so that the stud 104 lies in
the path of the stop lug (not shown) formed on
the actuating knob 38. When it is desired to re-
jease the compression of the spring 87T, the arm
{02 is moved downwardly to rock.the bell crank
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lever 180 in a counterclockwise. direction (Fig,
10) ‘so -as to-move the stud 194 out of the path
of the lug 105 formed on.the knob 38 which re-

leases the compression of the spring 87 and -

thereby . causes an upward movement of therack
bar: 81 to transmit a clockwise rotation to the
pinion 82 so as to advance the slide 24 and thus
move the work.shoe 28 into operative supporting
engagement with the work piece 12 and to main-~
tain it in contact therewith at the desired pres-
sure as the work piece is reduced in size during
the grinding operation.

The cylinders 74 and 84 are adjustably mounted
on: the swinging frame 26. In order to supply
fluid under pressure for actuating the.pistons 13
and 83, fluid under pressure is preferably passed
through the pipe €4 into a passage 110 formed in
‘the steadyrest base 15 into a groove or chamber
111 formed in the periphery of the pivot stud 271
and into an axially. extending bore 1{2 formed
in the pivot stud .27. From.the central bore 14
. fluid under pressure passes radially into a groove
113 formed in the periphery of the stud 27. From
the:groove or chamber {13 surrounding the stud
21, fluid may pass through a passage |14 and a
passage 115 which connects with the passage 715
to admit fluid under pressure to the cylinder
chamber 26 at the lower end of the cylinder 84.
Fluid under pressure entering the chamber {13
surrounding the stud 27 may also pass through a
passage 11§ which connects with the passage 85
to admit fluid under pressure to the ecylinder
chamber 86.50 as to cause a downward movement
of the piston 83. It will thus be readily apparent
from the foregoing discdosure that fAuid under
bressure may be readily transmitted to the cyl-
inders 74 and 84 in any position of the frame 26.

In order to facilitate a manual adjustment of
the work steadying shoes 28 and 28 by means of
actuating knobs 2f-and 38, respectively, i} is de-
sirable to provide suitable means for discon-
necting the rack bar 171 from the pinion 70 znd
the rack bar 81 from the pinion 88. When the
raekbars Tl and 81 are disengaged from the pin-

ions 70 and 88, respectively, the shoes 28 and 2§ .

may be readily adjusted manually for the pur-
pose of setting up the rest for a given work piece
by 'actuation of the knobs 31 and 38, respectively.
The cylinder 14 is preferably adjustably mounted

on the steadyrest frame 26 by means of & pair of ;

screws 120 and 121. The screw §20.serves as a
pivot stud for the cylinder 74 and asscciated
parts. The screw {12! passes through an elongated
slot 122 formed in the cylinder block. It will be
readily apparent from the foregoing disclosure
that by loosening the screws 120 and 121, the
cylinder block T4 may be readily swung in a
clockwise direction so that the rack-bar T is
thrown out of engagement with the pinion 10,
after which the steadyrest shoe 28 may be read-
ily adjusted by manual rotation -of the knob .21.
Similarly, the cylinder block 82 is adjustably
mounted on the frame 26 by means of a pair of
screws 124 and [25. The screw:124.serves as
a pivot stud. The:screw {25 passes through an
elongated slot 126 in the cylinder block 84 Tt
will be readily apparent from-the foregoing : dis~
closure that when it is-desired to:disconnect the
rack bar 8f, the screws. {24 and (25 may be

loosened, after which the cylinder biock 84 ' may 7

be swung in a clockwise- direction to ‘disengage
the rack bar 81 from the pinion 88, thus allow-
ing a manual adjustment of the steadyrest shoe
29 by rotation of the actuating-knob -38. :
The:fluid "pressure ‘actuation: of the .screws 32
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and 33:may be readily timed with the other oper-
ating mechanisms of the machine by connecting
the passage 10 (Fig. 8) so that fluid will be ad-
mitted through the passage 148 in timed relation
with the operation of the other mechanisms on
the grinding ‘machine.

The operation of this improved steadyrest will
be readily apparent from the foregoing disclosure.
Assuming. adjustments have previously been
made,. a work piece 12 is placed in position on
the machine and fluid under pressure is admitted
through: the pipe 62 into the cylinder chamber
83 to move the piston 60 toward the left (Fig. 1)
50-as to swing the arm 45 in a clockwise direction
into the position illustrated in Fig. 1 so that. the
steadyrest frame 26 is swung upwardly to an -op-
erating position. The grinding wheel 4 may
then be fed into grinding engagement with.the
work to rough grind or round up the surface of
the work 12, after which the trip levers 92 and
£02: may be actuated to release the compression
of-the springs 77 and 81, respectively, which serve
in the manner above described automatically to
rotate the screws 22 and 39.tc move the shoes
28 and 29, respectively, into operative engagement
with the surface of the work pisce 12 and to
maintain the shoes in operative contact therewith
at a desired pressure as the work piece 12 is re-
duced  in size due to grinding, If desired, the
lower work steadying shoe 29 may be moved into
engagement with the work piece (2 before the
horizontal shoe 28 is moved into engagement
therewith by tripping the latch so as to release
the compression of the spring 81 before the com-
pression of the spring. 11.is released. Or, if de-
sired, the horizontal shoe 28 similarly may be
moved into engagement with the work piece 12
prior to the movement of the lower shoe 29 intg
engagement therewith,

After a grinding operation has been com-
pleted, fluid under pressute may be passed
through the pipe 64 into the passage 118 in the

-steadyrest base 5 through the chamber {12 sur-

rounding the stud 21, through the central bore
til, and into the passage 113 surrounding the
stud 21, and then through either the passage {14
or 15 into the cylinder 18 and through the pas-
sage 116 to the cylinder 84 to actuate the pistons
73 and. 83, respectively, to turn the pinions 70

.and 80 in a counterclockwise direction so as to

move the steadyrest shoes 28 and 29 out of op-
erative engagement with the work piece 12 and
to.return-them to their initial position ready for
the next grinding operation,

When fiuid under pressure is admitted through
the pipe 64, due to the fact that less pressure is
required to actuate the pistons 73 and 83, the
steadyrest shoes 28 and 28 are first moved out
of operative engagement with the work biece 12,
after which fluid passing through the pipe €4
into the cylinder chamber 85 serves to swing the
steadyrest frame to an inoperative position.

It will thus be seen that there hag been pro-
vided by this invention apparatus in which the
various. objects: hereinabove set forth together
with many thoroughly practical advantages are
successfully achieved. As many possible embodi~
ments may be made-of the above invention and
as many changes might be made in the embodi-
ment above set-forth, it is to be understood that
all matter hereinbefore-set forth or shown in the

© accompanying drawings is to be interpreted as

illustrative and .not in a limiting sense.
I claim:
1. In a grinding machine having g steadyrest
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comprising a steadyrest base, & pivotally mounted
steadyrest frame, a work steadying shoe adjust-
ably mounted on said frame, means to adjust
said shoe relative to said frame, means including
2 movable arm engagable with said frame, slid-
able connections between said arm and said
frame, means to move said arm to move the
frame and steadyrest shoe to and from an oOp-
-erative position, and means automatically to
move said shoe, adjusting means automadtically
to feed and maintain said shoe in engagement
with the work during a grinding operation.

2. In a grinding machine having a steadyrest
comprising a steadyrest base, a pivotally mounted
steadyrest frame on said-base, a stud on said
base which serves as 2 pivotal support- for said
frame, a work steadying shoe adjustably mounted
on said frame, means to adjust said shoe relative
t0 said frame; means including a pivotally mount-
ed arm having a. roller engageable with said
frame, means to swing said arm to move the
frame and steadyrest shoe to and from an op-
erative position, and means automatically to ac-
tuate said shoe adjusting means automatically to
maintain said shoe in engagement with the work
during a grinding operation.

3. In a grinding machine having a steadyrest
comprising a steadyrest base, a pivotally mounted
steadyrest frame on said base, a stud supported
on said base which serves as a pivotal support
for said frame, a work steadying shoe adjustably
mounted on said frame, means including a nub
and screw mechanism to adjust said shoe rela-
tive to said frame, means including a pivotally
mounted arm having a roller engageable with
said frame, means to swing said arm to move
the frame and steadyrest shoe o and from an
operative position, and means automatically to
actuate said nut and screw mechanism automati-
¢ally to maintain said shoe in engagement with
the work during a grinding operation.

4. In a grinding machine having a steadyrest
comprising a steadyrest base, a pivotally mounted
steadyrest frame on said base, a stud supported
on said base which serves as a pivotal support
for said frame, a work steadying shoe adjustably
mounted on said frame, means including a nut
and serew mechanism to adjust said shoe relative
1o said frame, means including a pivotally mount-
ed arm having a roller engageable with said
frame, means to swing said arm to move the
frame and steadyrest shoe to and from an op-
erative position, and means including a spring
.operatively connected to actuate said -nut and
serew mechanism automatically to majintain’said
shoe in engagement with the work during a
grinding operation.

5.-In a grinding machine having a steadyrest -

comprising a steadyrest base, a pivotally mounted
steadyrest frame on.said base, & stud supported
by said base which serves as a pivotal support for
said frame, a work steadying shoe adjustably
supported on said frame, means including a nut
and screw mechanism to adjust said shoe relative
to said frame, means including a pivotally mount-~
ed arm having a roller engageable with said
frame, means including a piston and cylinder op-
eratively connected to swing said arm to. move
said frame and steadyrest shoe to and from an
operative position, means automatically to ac-
tuate said nut and screw mechanism to move said
shoe into operative engagement with the work
and to maintain the shoe in operative engage-
ment therewith during a grinding operation, and
means automatically to rotate said shoe adjust-
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6. Tn a grinding machine having a steadyrest
comprising & steadyrest base, & pivotally mounted
steadyrest frame on said base, & stud supported
by said base which serves as a pivotal support
for said frame, a work steadying shoe adjustably
supported on said frame, means including a nut
and screw mechanism to adjust said shoe rela-
tive to said frame, means including a pivotally
mounted arm having a roller engageable with
said frame, means including a piston and cylinder
operatively connected to swing said arm to move
said frame and steadyrest shoe to and from an
operative position, means jncluding a spring au-
tomatically to actuate said nut and screw mecha-
nism to move said shoe into operative engage-
rment with the work and to maintain the shoe in
operative engagement therewith during a grind-
ing operation, and means including a piston and
cylinder automatically to rotate said shoe ad-
justing screw in the opposite direction to re-posi=
tion the shoe after a grinding operation has been
completed. )

7. In o grinding machine having a steadyrest,
a steadyrest base, a pivotally mounted steadyrest
frame on said base, a work steadying shoe adjust-
ably supported on said frame, means including
a manually operable mechanism to adjust said
shoe relative to said frame, a pivotally mounted
arm having a roller engageable with said frame,
means to swing said arm to move said frame and
steadyrest shoe to and from an operative posi-
tion, normally latched means which is arranged
to actuate said shoe adjusting mechanism in one
ditection to maintain the shoe in operative en-
gagement with the work during a grinding oper-
ation, means including a piston and cylinder to
adjust said shoe adjusting mechanism in the op-
posite direction to reposition the shoe after a
grinding operation has been completed, and a
manually operable latch on said steadyrest frame
to release said normally latch means automati-

5 cally to move the shoe into engagement with the

work and to maintain it in engagement there-
with during a grinding operation. -

'8, In a grinding machine having a steadyrest,
o steadyrest base, a pivotally mounted steady-
rest frame on said base, a work steadying shoe
adjustably supported on said frame, means in-
cluding a manually operable nub and screw
mechanism to adjust said shoe relative to said
frame, a pivotally mounted arm having 2 roller
engageable with said frame, means including‘ a
piston and cylinder operatively. -connected to
swing said arm to move said frame and steady~
rest shoe to and from an ‘operative position, &
normally latched spring which is arranged to
turn said shoe adjusting screw automatically in
one direction to move the shoe into operative en-
gagement with the work.and to maintain the shoe
in operative engagement therewith during a .
' means including a piston and
eylider to rotate said shoe adjusting screw in
the opposite direction to re-position the shoe
after a grinding operation has been completed,
and a manually operable latch on said steady-
rest frame to release said spring automatically to
allow the spring to move the shoe into operative
engagement with the work.

9. Tn a grinding machine having a steadyrest,
a steadyrest frame, s pair of work steadying
shoes adjustably supported on said frame, an in-
dependent nut and screw mechanism independ-

.
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11
ently-to-adjust-each:of said shoes relative to-said
frame, means including-an-independent: normal=-
ly latched spring independently to actuate:each
of ‘said screws-to move the:shoes. into operative
engagement with the work and:to maintain them
in engagement therewith during a :grinding op-
eration, means including an ‘independent piston
and eylinder to rotate:said:shoe adjusting screws
in-the opposite direction independentlyto re=po-
sition -said shoes after a grinding operation has

been.completed, and -a:pair of independently op--

erated, manually operable latches on:said steady-
rest frame to. release said springs ‘automatically
to .allaw said springs independently :to move: the
shoes  into engagement with the -work:-and-‘to
maintain them in engagement therewith -during
a.grinding operation.

10. In a grinding machine having a -steady~
rest comprising -a -steadyrest base, ‘a pivotally
mounted steadyrest-frame on-said base, a . stud
supported on said base which serves:as g pivotal
support: for:said: frame, a pair of -work- steadying
shoes adjustably- mounted. on- said frame, means
including :an-independent nut and-screw .mecha-
nism to adjust each of said shoes relative to-said
frame, means including a-pivotally mounted arm
having a :roller engageable with said ‘frame,
means:to-swing said arm to move the frame and
steadyrest shoes to and from an operative Posi-
tion, means including a spring operatively con-
nected to-actuate-said nut -and screw mechanism
automatically ‘to -move said -shoes into engage-
ment with said work and to maintain said shoes
in operative -engagement with the work during a
grinding: operation, and-a manually operable ad-
justing ‘knob -on' each of said shoe -adjusting
screws whereby the pressure-of the -shoes against
the work may be manually increased or de-
creased as.desired.

1L In-a grinding ‘machine-having-a steadyrest,
a steadyrest frame,.a-pair of werk steadying.shoes
adjustably supported on said frame, an-independ-
ent nut and .screw mechanism- ‘independently. to
adjust each of said screws relative to said frame,
an: independent rack and gear mechanism inde-
Ppendently to-rotate each of said SCrews,  means
including an -independent normally latched
spring independently to actuate each-of said rack
and.pinions to-move-said shoes into operative en-
gagement with the work and to-maintain them in
engagement. therewith during .a grinding opera-
tion, means including an independent piston -and
cylinder to rotate each of said shoe adjusting
screws.in the opposite direction Aindependently to

Te-position: said shoes after a grinding operation -

has:been completed, a manually operable knob on
each. of said shoe adjusting screws, and means
for. disconnecting each. of said rack and pinions
so that the shoe adjusting screws.may be manu-

ally -adjusted. to position both of the work shoes |

relative to said frame.

12. In a grinding machine having. a, steadyrest,
a steadyrest base, a pivotally mounted steadyrest
frame on said base, a pair.of wark steadying shoes
adjustably supperted onsaid frame, meansinciud-
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12

ing ‘an independent ‘manually operable:nut and
screw mechanism independently to-adjust each of
said shoes relative -to said frame, a pivotally
mounted arm having ' roller engageable with
said frame, means including a piston and cylin-
der operatively connected to swing :said -arm. to
move said frame and steadyrest shoes t0.and from
an-operative position, independent spring -actu-
ated means independently to turn said shoe ad-
justing screws automatically in one direction to
move the shoes into operative engagement with
the work and to maintain the shoes in operative
engagement therewith during a grinding .opera-
tion, means including an independent -piston and
cylinder to rotate each of -said shoe ‘adjusting
serews in-the opposite direction to re-position:the
shoes after a grinding operation has been  com-
pleted, and. fluid pressure interconnections .be-
tween the frame actuating cylinder and the:shoe
re-positioning cylinders. whereby the -shoes. are
automatically withdrawn from engagement with
the work before-the steadyrest frame is -swung to
an. inoperative position, o .

13. In a grinding machine ‘having a steady-
rest, a .steadyrest base, a- pivotally mounted
steadyrest frame on said. base, a pair of work
steadying shoes adjustably supported .on: said
frame, a pivotally mounted arm having g roller
engageable with. said frame, means dncluding. a
piston. .and cylinder operatively = connected to
swing said arm to move.said. .frame -and steady-
rest shoes:-to-and. from an opsrative Jposition, an
independent nut. and .screw mechanism. inde-~
pendently to.adjust each.of said shoes relative to
said frame, means, including an.independent nor-
mally latched spring ‘independently to actuate
each.of said. screws to move-the shoes into -oper-
ative: engagement. with the work and to- main-~
tain them. in engagement therewith: .during a
grinding .operation; means:.including an inde-
pendent piston and cylinder to rotate said .shoe
adjusting screws. in the. opposite -direction. inde-
pendently to reposition. said shoes after a - grind-
ing operation.has been completed, and. a.pair .of
independently = operated, manually - operable
latches on said steadyrest frame to release .said
springs automatically to allow said springs inde-
pendently to- move. the shoes. into. engagement
with.the work and.to maintain them in engage-
ment therewith during a.grinding -operation.
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