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Application July 20, 1933, Serial No. 681,334
31 Claims. (Cl 51—95)

The present invention relates to a grinding

machine for the reduction of workpieces to a -

predetermined size, and it is particularly appli-

cable to machines for grinding the internal sur-

faces of sleeves, bushings and like articles.
In grinding machines of the type disclosed in

- U. S. Letters Patent No. 1,682,672, issued August
28,1928 to Guild, and No. 1,682,673, issued August
28, 1928 to Taylor, the progress of the grinding

- 20

operation is under the control of the crossfeed

mechanism, and the control mechanism which
Is responsive to the movement of the crossfeed

mechanism involves a plurality of electrical cir-

cuits which are successively energized as the
workpiece approaches the desired size. The elec-
trical eircuits necessarily require a source of elec-
trical energy for actuation thereof and the proper
operation for a plurality of extended movements

involves a plurality of electrical connections re- -

sulting in a complex circuit. One of the principal
objects of the present invention is to eliminate
the electrical circuits so that the control mech-

-~ anism may be actuated directly through mechan-

25
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ical elements from the crossfeed mechanism.
In grind'ng machines of the type disclosed in
U. 8. Letters Patent No. 1,534,302 issued April 21,

1925 to Conradson, et al., the grinding operation

Is controlled by electrical circuits successively
energized by the entry of gages within the bore
of the workpiece as the latter approaches and

reaches the desired size, This type of machine

also presents the objection of g mechanism

which, for proper operation, and by reason of
the several electrical connections, involves a com-

plex electrical circuit. Another object of the

present invention is accordingly to provide a con-
trol mechanism which is pos:tively actuated by

- the gage mechanism through mechanical ele-

40

- automatic and successive workpleces will all be © the Jine 8—8 of Fig. 1.

5

50

ments so that the electrical circuits under the

confrol of the gage may be entirely eliminated. -

The grinding operation is nevertheless entirely

raduced to the- desired size. | |
In the construction of a universal type of
grinding machine which may be operated selec-

tively by mechanism of the type disclosed in the

above cited Guild and Taylor patents or by mech-

anism of the type disclosed in the above cited

Conradson, et al. patent, it has been necessary,
in order that either type of control might oper-
ate separately, to provide one complete electrical

- circuit ‘for the Guild or Taylor mechanism and

%]

an independent electrical circuit for the Conrad-
son, et al. mechanism, The necessity for a plu-

- rality of independent electrical circuits results in

- a complicated machine which may readily become

Inoperative by reason of its complexity; a further

‘Object of the present invention is to provide a

single control mechanism which may be actuated

selectively either in response to movement of the
crossfeed mechanism or under the control of
gages.

According to the present invention, the control
mechanism is connected directly through me-
chanical elements to the actuating mechanism.
The invention also involves the provision of con-

- necting elements for actuation of the control

mechanisms selectively either in response to
movement of the crossfeed mechanism or under
the control of gage structures, either of said
actuating mechanisms being rendered inoperative
while the other actuating mechanism is opera-
tive, ~ - -
Other and further objects and advantages of
the invention will appear from the following

“description taken in connection with the accom-

banying drawings in which:— - o
Fig. 1is a front elevation of a machine embody-
ing the invention. |

Fig. 2 is a front elevation on a larger scale of
the mechanism within the control hox, the cover

- of said box having been removed.

Fig. 3 is a fragmentary elevation of the mech-
anism of Fig.”2 showing the parts in a different

position. -

Fig. 4 is a view corresponding to Fig. 3 showing

the parts in another position. | |
- Flig. 3 is a side elevation of parts of the mech-

anism within the control box as seen substantially

along the line 5—5 of Fig. 2. |
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- Fig. 6 is a front elevation of the crossfeed

mechanism, with parts broken away to show the
construction, |

Mg, 7 is g 'vertical section substantiaily along
the line 1-—1 of Fig. 6. * |

Fig. 8 is a vertical section substantially along

Fig. 9 is a vertical section substantially along
the line 9-——8 of Fig. 8. |

Fig. 10 is an elevation of part of the actuating
mechanism for the control mechanism of Fig. 2.

Fig, 11 is a view corresponding to Fig. 2 show-

ing the connecting elements when the control
mechanism is actuated by gage mechanisms.

- PFig. 12 is a diagrammatic view showing the
gage mechanism, -

- Fig. 13 is a horizontal section through the con-

trol valves substantially along the line 13—i3 of
Fig. 2.
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Fig. 14 is a sectional view corresponding to
Fig. 13 showing the valves in another position.

Fig. 15 is a section corresponding to Fig. 13
showing the valves in another position,

Fig. 16 is a sectmnal view corresponding to
Fig. 13 showing the valves in a fourth position.
~ Pig. 17 is a sectional view of the throttle valve
substantially along the line IT—IT of Fig. 2. |
. Fig. 18 is a plan view of 2 pa.rt of the valve
mechanism,

Fig. 19 is a vertical sectional view substan—
tially along the line 19—I19 of Fig. 17.

Fig. 20 is a sectional view substantially along

. the hne 20—20 of Fig. 13.
15.

Fig. 21 is a fluid pressure dmgram

Like reference characters reier to llke parts |

in the different figures.
Referring first to Fig. 1, the machine prowdes
the usual reciprocatory table { provided in an

internal grinding machine; either the grinding
wheel or the work to be ground is carried on said

table, the reciprocations of the latter operating

in either case to produce a relative translatory
movement between said erinding wheel and the
workpiece. In the construction shown, the table

supports and carries a workhead 2, and the
wheelhead 3 is mounted on & bridge 4 which
spans the guideways, not shown, provided by
the base 5 of the machine, for the movements
of the table 1.
on a spindle 7 journaled in the wheelhead 3, and
the workpiece, not shown, is mounted in a suit-
able work-supporting member+8 carried on the
end of a spindle journaled in the workhead.

. Both the grinding wheel and the -workpiece
are rotated from a driving motor (0 mounted
on the base of the machine. The shaft of said
motor carries a large diameter pulley i1 con-
nected by a belt 12 to a pulley I3 on a counter-
shaft 14 journaled in the base. The counter-

‘shaft also carries a pulley §5 connected by a belt

(6 to a pulley {7 on the grinding wheel spindle 1,
thereby providing a high rate of rotation for the
grinding wheel. 'The.drive shaft of the motor
is also connected to a drum (8 journaled in the

. base of the machine, and a belt 20 which passes

around said drum, and around a pulley 21 on
the spindle on which the chuck 8 is mounted,

procures rotation of sald chuck at a slow rate

of speed in response to rotation of the motor.
The arrangement of belts and pulleys provides
for rotation of the grinding wheel at a much
hzgher speed than that of the chuck. -

The reciprocations of the table 1 which cause
the rotating grinding wheel to make the de-

sired traverse over the surface of the work-

piece mounted in the chuck are imparted in any

well known manner, as by the use of fluid pres--

sure controlling and reversing mechanism, one
type of which is described in Patent No. 1,582,468,
issued to Heald and Guild April 27, 1926. It is

sufficient to note, for the purpose of the present

application, that the driving means employed
for the reciprocations of the table | procure the
reversal of said table at each end of the normal

workmg stroke, by the use of spaced reversing

dogs 22 and 23, carried by blocks 22’ and 23’ ad-

justably secured to the table, and adapted alter-
rately to engage and move a reversing member

24.  The latter provides spaced upwardly pro-

jecting lugs 25 and 26, Fig. 2, which, during the
grmdmg operation, when the work piece is be-

ing reciprocated back and forth over the grind-
ing ‘wheel, are situated in a position to be en-
gaged by fthe dogs 22 and 23 respectively. The

The grinding wheel 6 iSs carried

© eylinder.

5011,708

movement of said member 24 resulting from the
engagement of sald lugs with the dogs effects
the reversal of the movements of the table |
through suitable mechanism which will be de-
scribed hereinafter.

The fluid pressure mechamsm for actuating
the carriage is shown in Fig, 21. In this figure,
fluid under pressure,
pump 21 enters the inlet port 28 of a reversing
valve casing 30 through throttle valve mecha-
nisms which -will be described later. The valve
casing 30 has outlet ports connected by pipes
31 and 32 to the lefirand rlght hand ends respec-
tively of a cylinder 33. ‘The latter is mounted
in the base of the machine and receives a piston
34 having a projecting piston rod 35 secured to
a lug, not shown, on the under side of the table.
With the reversing valve 26 in the valve casing
20 in the position shown, fiuid under pressure is
admitted to the right hand end of the cylinder
for urging the table to the left into the rest posi-
tion shown in Fig. 1, fluid from the left hand
end of the cylinder exhausting past sald re-
versing valve and out an exhaust opening 37 in
the valve casing.

The machine provides a slow-down arrange-
ment to prevent a sudden stoppmg of the table
during its movement to the left into rest POSsi-
tion. Referring again to Fig. 21, the left hand
end of the cylinder is provided with spaced ports
38 and 40. The port 38 at the extreme end of
the cylinder is connected by a channel &1, in

“which a ball check valve 42 1is positioned, to a.

channel 43 which connects the end of the pipe
31 to the port 40. The latter is spaced from the
left hand end of the cylinder sufficiently to be
covered and closed by the piston 34 just beiore
said piston reaches the left hand end of the
 Thus, as the piston is moving to the
left into the position shown in Fig. 21, it closes
the port 40 and, as the ball check valve prevents

 discharge of fluid through the port 38, no further
exhaust of fluid from the left hand end of said
cylinder takes place and the table is brought to

rest under the cushioning action of the fluid re-
maining in the end of the cylinder. When the

reversing valve is shifted to procure movement

of the table to the right, fluid enters past the

check valve 42 into the cylinder although the

port 40 is still closed by the piston.
"~ As above stated, the reversing member 24 is
connected to the reversing valve 36 for actuating

the same. As best shown in Fig. 2, the forward

end of the reversing valve 35 has secured thereto
an arm 44 which supports a pin 45 in spaced
relation to the valve. Said pin is positioned be-

tween spaced projecting lugs 46 and 47 on the

end of an arm 48 secured to a shaft 49 journaled
in the control box 50. The reversing member 24
is also secured against turning movement on the
shaft 89 so that said member and the arm 48
move as a unit. . The arm 48 has a V-shaped pro-
jecting portion 51 which engages with a corre-
sponding ' V~-shaped portion 52 on the end of
an arm 953 pivotally mounted on a pin 54 car-
ried by a bracket 5% secured within the control
box.

spring 56. - The cooperating ‘V-shaped portions
tend to maintain the arm 48 either in the posi-
tion shown or, upon engagement of the revers-

“ing dog 23 with the reversing member 24§, to
- procure positive movement of said arm 48 clock-

wise ‘for- shifting the valve 36 into its opposite
position. As will be app_arent. from the drawings,

which is supplied by a-

The arm 53 is urged upwardly into en-
cagement with the V-shaped portion 5l by a
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the Spacing between the lugs 46 and 47 is ma-
terially greater than the diameter of the pin 45
to provide a lost motion between said arm and
the reversing valve, As the arm 48 is rocked
clockwise by the reversing dog 23, the V-shaped
portion 51 slides along the side of the V-shaped
portion 52 with which it is in engagement until
the pomts of said V-shaped pertlons pass each
The arm 48 is then moved positively
clockwise a further distance by the action of

the spring %6, and shifts the valve 36. Oscilla-
~ tion of the reversing member 24 by the revers-
ing dogs thus procures,
~ the reversing valve, a positive rec1procat10n of

through oscillation of

the table.
In setting up the machlne it is often desir a.ble

" to shift the reversing valve manually. To this

30

35

o0

60

65

end, the arm 48 carries a pin $71 which is posi-

tioned between spaced arms 58 and 59 on a.

plate 68. The latter is secured to g shaft 6
journaled in the control box, and said shaft pro-
jects through the cover of the control box and
carries a lever 62, Fig. 1, on the forward end

*thereof to provide for manual turning movement

of sald shaft. Counterclockwise oscillation of the
plate 60 from the position shown in Fig. 2 will

shift the reversing valve into its opposite posi-.
- tion by a clockwise swinging movement .of the

arm 48 and similarly a clockwise turning move-
ment of the plate 63 when the reversing valve is
in its opposite position will procure shifting

‘movement of the valve by engagement betwezn

the arm %9 and the pin 571. The plate 60 car-
ries a projecting lug 63 which engages with the
side of the control box to prevent excessive clock-
wise oscillation of said plate.

The crossfeed movement between the work-

‘piece and the grinding wheel is obtained by

movement of the wheelhead 3 ‘transversely on
the bridge 4 in résponse to the reciprocations of
the table. The wheelhead is mounted on a cross-

slide, not shown, and movement thereof is ob-~

tained by rotation of a crossfeed screw 64, Fig.
6, which engages an internally threaded portion,
not shown, of the ¢ross-slide. Said crossfeed
screw carrics a gear 695 adjacent the forward end

- thereof whith meshes with a pinion 66 rotatably

mounted on a shaft 67, the latter being secured
against rotation in a casing 68 within which the
crossfeed mechanism is positioned. The casing
68 is secured to the forward end of the bridge.
The pinion 66 during the crossfeed movement of
the slide is rofated in unison with a ratchet wheel

10 which is actuated in response to the recipro- .

cations of the table. The rotation of the pinion
procures ‘through rotation of the crossfeed screw
64, a movement of the grinding wheel. trans-
versely of the machine to cause the wheel to

~cut successively deeper and deeper into the

workpiece.,
Referring again to Fig. 6, an arm 71 1stpiv-

otally mounted on the shaft 67 and has secured

in its outer end a bolt 72 on which g lever 13
is pivotally mounted. One arm of said lever
carries a pawl 14 which is rotatably mounted on
a. stud 7% in the end of said arm, said pawl

“being held against rotation by a pin 16. This

structure provides for use, selectively, of any one
of a plurality of points provided by said pawl,
the pin supporting one of said points in a posi-
tion for engagement with the ratchet wheel. A
second arm 17 of the lever 13 is engageable with
an adjustable stop 18 carried by a Iug 80 on the
arm 11 and said stop is arranged to support

- the lever against counterclockwise rotation be-

to the table.

yond the position shown. The arm 17 of the
lever 13 also engages an abutment 81, normally
held against movement, which 11m1ts counter-
clockwise oscillation of the arm Ti beyond the
position shown.,

A third arm 82 on the lever 13 is in a position
for engagement with a roller 83 on the end of
one arm 84 of a bell crank lever 85 pivotally
mounted on a stud 86 secured to the casing 68.
The other arm 87 of the lever 85 is connected

. by a link 88 to an arm 90 of a lever 9{ journaled

on a stud 92 in the casing 68. The opposite
arm 93 of the lever 91 carries a roller 94 (see
also Fig. 2) which is in a position for engagement
with a cam 85 on a block 95" adjustably secured
During each reciprocation of the
carriage while the grinding wheel and workpiece

a

o

10

are in operative position, the cam engages be-

neath said roller and procures an oscillation
thereof. A clockwise turning movement of the

20

lever 91 responsive to engagement between the

cam and roller procures a corresponding clock-
wise turning movement of the lever 85 to bring
the roller 83 into engagement with the arm 82,
with a resultant turning movement of the lever
13 to bring the pawl into engagement with the
ratchet wheel. In response to continued elevation
of the roller 83, a clockwise turning movement of
the arm Tl is procured with a resulting turning
movement of the ratchet wheel 10.
carried by the casing 68 engages the arm 81 to
prevent excessive counterclockwise rotation of
the bzll crank levers 13 and 8% and to support
the roller 94 in a position for engagement by the
cam 95,

As will be apparent, the roller 83 is given g
predetermined oscillation during each reciproca-
tion of the carriage. The resultant turning
movement of the ratchet wheel is varied, how-
ever, by-adjusting the position of the abutment
81. Referring.again to Fig. 6, the abutment com-
prises a stud adjustably mounted in one arm 917

.of a lever 98 which is mounted for turning move-

ment on the stud 86. The opposite arm 100 of

the lever 98 engages one arm of a lever 101 against

which the arm 100 is held by a spring 102.. One
end of the spring engages the arm 100 and the
other end of said spring is:suitably connected
to a part of the casing 68. The abutment 81
accordingly limits the downward swinging move-
ment of the arm Tf and also the pawl carrying
lever 13, thereby determining the extent of ad-
vance of the crossfeed slide for each reciproca-
tion of the table, The lever 101, which is nor-
mally stationary, is arranged for turning move-
ment for adjusting the rate of crossfeed move-
ment.
oscillation on a pin 103 supported by the casing
68, and an arm of said lever is held against an
eccentric disc 104 secured to a pin 105 which is
manually adjustable in the casing. Turning
movement of said eccentric disc rocks the lever
98 and adjusts the position of the abutment 81
for varying the rate of crossfeed movement.
The rate of crossfeed movement is also” auto-

matically diminished during the grinding opera-

tion by a turning movement of the lever 10f.

- During the clockwise advance of the ratchet

wheel 10 by which the crossfeed movement is

. procured, a cam 106 which is rotatable as a unit

with said ratchet wheel engageés a pin 10T mount-
ed on an arm of the lever 181 to procure a coun-
terclockwise turning movement of said lever and
a corresponding elevation of the abutment 8i.

A pin 96

To this end, the lever 401 is mounted for

9
o
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122, both ratchet wheels and

4

the roller 83 during each reciprocation of the
table is thus decreased, thereby reducing the rate
of crossfeed movement. * | o

As- above stated, the ratchet wheel 710 is con-
nected to the shaft €4 to procure g turning move-
ment of said shaft in response to a turning move-

- ment of the ratchet wheel, and the structure by
which the ratchet wheel and shaft are connected
is best shown in Figs. 7 and 8. Referring to these

figures, the ratchet wheel 70 is connected as by
bolts 108 to an annular member {10 journaled on

‘the shaft 67 and said member 10 has an infegral

forwardly extending sleeve 111 to which a hand
wheel 112 is secured as by a key 113. Locking
nuts (1§ on the end of the shaft 81 support the
annular member (18 against sliding movement
on said shaft. The annular member (10 provides
spaced studs 1i5 and {16 secured by nuts 1T and

118 to said member, and said studs provide piv-
otal supports for pawls 128 and I21, Fig. 8, re-

spectively. Said pawls are arranged to engage a

‘ratchet wheel 122 which is integral with the pin-
ion 66 and said pawls are normally maintained

resiliently in engagement with said ratchet wheel
by a spring £23. The pawl (2{ procures clock-

wise turning movement of the ratchet wheel 122

in response to corresponding clockwise rotation
of the ratchet wheel 70 and the pawl (23 procures

counterclockwise turning of the raichet wheel

{22 when the ratchet wheel 10 is turned in a
counterclockwise direction. Thus, when both
pawls are in engagement with the ratchet wheel
. the pinion 66 nor-

mally rotate as a unit, - | -
During the crossfeed movement of the grind-
ing wheel, the ratchet wheel 710 is. advanced clock-

 wise .as above stated, and the pawl 12{ procures

a corresponding advance of the ratchet wheel
122, As the grinding operation continues, a pin
(24 on the pawl 120 is brought into engagement
with a shield 125 secured against movement in
the casing 68. Said shield procures retraction
of the pawl 120, which is inoperative during the

‘clockwise movement, out of engagement with the
ratchet wheel 122. The crossfeed movement con- .

tinues, however, under the action of pawl 121

“until the workpiece reaches the desired size at

which time the machine is brought to rest by a
mechanism which will be described hereinafter.
During the subsequent retraction of the cross-
feed movement by counterclockwise rotation of
the hand wheel 112, the annular member 110 on
which the pawls 120 and {21 and the ratchet
wheel 70 are mounted, carries said pawls coun-
terclockwise therewith without a corresponding
clockwise turning movement of the ratchet wheel

122, the pawl 120 being held in inoperative po-

60

sition by the shield 125. The ratchet wheel 122
is not rotated until the pin 124 on the pawl 120
is carried counterclockwise out of engagement

" with the shield 125, thus allowing the pawl to
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again engage the ratchet wheel. Continued

‘counterclockwise rotation of the hand wheel pro-

cures a corresponding counterclockwise rotation
of the ratchet wheel 122 and a resultant retrac-
tion of the crossfeed movement, at the same time
providing a compensation for the reduction in

- size of the grinding wheel.

The compensatory movement between the

ratchet wheel 122 and the ratchet wheel 10 to

provide a compensation for the reduction in size
of the grinding wheel is dependent, as will be

apparent, upon the position of the shield 25 rel-

ative to the pawl 120 (or the pin 124) at the end
of each grinding operation. The shield 125 is ad-
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justably positioned in the casing 68 so that the

extent of the compensatory movement may be

~ varied to correspond approximately to the reduc-

tion in size of the grinding wheel, Referring now
to Fig. 9, the shield 125 is carried by a plete 126
secured against rotation.on a shaft 121, the lat-
ter having secured to its opposite end a knurled
nut (28. The casing 68 is provided with an arcu-

|

ate slot €30 concentric to the shaft €1, and this ,

slot receives a sleeve 131 having a shoulder 132
which engages the inner surface of the casing.
A nut 133 on a threaded portion of the sleeve
engages the outer surface of the casing for clamp-
ing the sleeve in fixed position in the arcuate slot.,
The shaft 127 is slidable within the sleeve and
a, spring 134 urges said shaft toward the left,
Fig. 9, to urge the knurled nut against the end
of said sleeve, thereby maintaining the shield
125 in & position for engagement with the pin

24 on the pawl 120, The plate 126 has a pro-

jecting stud 135 which engages with one edge
of the slot 130 to aid in maintaining the ‘shield
in proper position. -

The knurled nut 128 which is positively secured
to the shaft 127 has a projecting pin 136 engag-
ing a recess in the sleeve 131. The shield 120 is

withdrawn from operative position by movement
of the nut 128 to the right, Fig. 9, thereby draw-
ing the shield to the right therewith, and subse-
quent turning of said nut to cause the pin 136

10

25

a0

to engage the end of said sleeve in a position

spaced from the recess which normally receives
said pin. The shield is thus retained in Inopera-

ratechet wheel 10 at all times. The operative po-

‘sition of the shield 125 is readily adjusted by

tive position and in this manner it is possible to '
-avoid any compensatory movement and cause
the ratchet wheel 122 to rotate as a unit with the

30

loosening the clamping nut 133 to permit shift-

ing of the sleeve 131 in the slot 130.
In setting up the machine for the erinding of
a predeétermined size of workpiece, it is desirable

to provide for rotation of the ratchet wheel 10

and the annular member (10 secured thereto
without a corresponding rotation of the ratchet
wheel 122. For this purpose, the annular mem-

ber 110 has a shaft 131, Figs. 7 and 8, journaled

therein, to the inner end of which is secured an
eccentric disc 138 in -a position for engagement

with projecting lugs 140 and 141 on the pawls

120 and 121 respectively. The forward end of the

shaft 137 is provided with a pinion (42 for en-

gagement with a series of gear teeth {43, Fig.
6, provided by a ring (44 which is rotatable on

the annular member (10 and held against re-

o0

moval therefrom by the heads of the bolis 108.

A manual turning of the ring 144 urges the ec-

centric disc into engagement with the lugs 140
and 141, thereby withdrawing both of the pawls
120 and 121 out of engagement with the ratche

wheel 122. |

To prevent undesired movement of the annu-
lar member {10 while the pawls 120 and {21 are

in inoperative position, said member supports 2

ring 145, Fig. 7, which is secured against rota-

tion relative to said member by bolts 146 passing -

through saia annular member and engaging said
ring. The ring 145 is normally urged by springs
1471 into engagement with a flange 148 secured
against rotation on the shaft 61. Said annular

ring 145 \acts as a brake for the hand wheel and
the annular member {10 movable therewith. .

The above described mechanism is fully dis-
closed in prior patents or copending applications
and is not, of itself, a part of the present inven-
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tion. The latter involves the attainment in con-
nection with the above or similar machine instru-
mentalities of the ncvel and useful results herein
set forth. According to the present Invention,
the progress of the grinding operation is con-
trolled by mechanism actuated directly from the

- crossfeed mechanism without the interposition

10

15

. by locking nuts 155 and 156

o 187 of the bell cranklever | 94

29

3V

- 1s moving past the dressing tool.

- struetion

therebv
turning movement of the lever 158. This further

of any electrical elements.

As indicated in Fig. 10, the annular member (10

forming a part of the crossfeed mechanism
carries a cam {50 which, during the crossfeed
movement of the grinding wheel, is advanced
clockwise and into engagement successively

~with the ends of adjustable screws I5f and

152. carried by an arm 153 of g bell crank

Iever 154 journaled on the stud 92, the screws

I51 and 152 being locked in adjusted position

The other arm

is connected by
2 lever 158 to an arm 160 secured to g shaft 161

~Journaled in the casing 68. A spring 162 which

éngages the arm 160 urges the be'l crank lever
154 clockwise into the position shown in Fig, 10,
further clockwise movement of said lever being

brevented by a lug 163 projecting from the arm
- 157 and engaging a part of-the casing 68, -
. movement, as the work-

piece approaches the desired size, the cam {50
y €ngages and elevates the screw 5] and thus pro-

During the crossfeed

cures a slight counterclockwise movement of the
lever 154 which movement operates to procure 3
change in the grinding operation. In the con-

shown. the movement. of the lever pro-
cures a separation of the grinding wheel from the
workpiece and a change in the rate of travel of

the tahle during the time that the grinding whee]

The grinding
wheel and workpiece are returned

position after the grinding wheel is dressed and
the grinding operation continues until
80 passes beneath. and -elevates, the screw 152,
brocuring a further counterclockwise

movement of the lever (54 ‘operates to procure

cessation of the grinding operation and a runout

~ of the table to rest position.

- GO

{9

As best shown in Figs, 2 to,5 inclusive, the shaft
161 proiects beyond the casing 68 (see also Fig.
10) and has on the end thereof a depending arm
163" which carries a bolt 164 by which a horizon-
tally slidable bar 165 is secured to said arm. The

left hand end of the bar 165 projects into the
- control box and is supported at the left hand end
by a lug 166 on the bracket 55 within said box,

Engagement of the cam 150 with the screw 15§

brocures movement of-the horizontal bar 165 to

the left into engagement with a depending arm

167 of a lever 168 rotatably mounted on a shaft

170 in the control box and forming a part of the

- control mechanism, .
The control mechanism, which is shown in de--

tail in Figs. 2 to 5 inclusive, controls the grinding
operation and is actuated in response to the cross-
Teed movement as above pointed out. The lever
168 has a second arm 171 which normally engages
a notch 172 provided in a lug 173 on a depending
arm 174, Said arm is Journaled on a shaft {15
in the control box and is urged counterclockwise
by a spring 116 which ig positioned within a recess
77 in a bracket 178 mounted in the control box.
One end of said spring engages the inner end of
the recess and the opposite end of said spring en-

gages a flat surface 180 on the arm 114, The

to operative

S5

spring is held in position on said surface 180 by
a pin 181, Fig. 5, projecting from said surface.
A bell crank lever {82 which is journaled on the
shaft 115 has a depending arm 183 which engages
a pin 184 on the arm 1714. The opposite arm 185
of the bell crank lever 182 projects upwardly be-

tween the lugs 25 and 26 on the reversing member

5

24, and is provided with a cam surface for en-

said dog. When the cam 150 elevates the screw
{151, the horizontal bar 165 rocks the lever i68
clockwise and elevates the arm 171 of said lever

‘out of engagement with the notch 172 permitting
. the arm 114 to swing counterclockwise in re-

sponse to the pressure of the spring 176 into the
position of Fig.3. This movement of the arm 114
procures a corresponding elevation of the upward-
ly projecting arm 185 of the lever 182 into aline-
ment with the reversing dog 22. During move-
ment of the table to the left, the reversing dog 22
rides over the end of the arm 185 without engag-
ing the lug 25 of the reversing member so that the
table moves to the left beyond its normal posi-
tion for a dressing operation on the grinding
wheel. The reversing dog 22 is pivotally mounted
on a pin (86 in the block 22" secured on the front
of the table to permit elevation of the dog by the

lever., | - i
~ As the table moves to, the left beyond its nor-

mal position, the pivotally mounted dressing tool
188, Fig. 1, is moved by fluid under pressure into

-operative position in alinement with the erinding

wheel for engagement therewith. The fluid pres-
sure mechanism for actuating the dressing tool,
which is fully disclosed in Patent No. 1,779,094, is-

sued to Heald and Guild October 21, 1930, will be

described later in connection with the fluid pres-
sure mechanism of the present machine. On the
return movement of the table to the right into op-
erative position following the dressing operation,
a roller 190, carried by the support for the dress-

gagement with the reversing dog 22 to elevate |
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ing tool, engages a cam, not shown, on the back - B

of the bridge 4 for returning the dressing tool into
the inoperative position shown. | |

The counterclockwise swinging movement of

~the arm 174, above referred to, in addition to pro-
~ curing the extended movement of the table, also
reduces the rate of movement of the table during

the extended movement for dressing by shifting of

& valve member 191, Fig. 2, which is provided with

a notch {81’ engaged by the lower end of the arm.

114, The operation of the valve 191 will be

bointed out in connection with the fluid pressure
mechanism hereinafter described.

After the dressing tool has passed the grind-
ing wheel during the movement of the table to

the left, a reversing dog 192 pivotally mounted’

on a pin 193 in a block 194 secured to the table
€ngages a portion 195 of the lug 25. The por-
tion 195 projects above and forwardly of the
main portion of the lug engaged by the dog 22,

‘and the upper end of the arm 185 in raised po-

sition, as a result of the swinging movement of

45

o0

89
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the arm 114, does not elevate the dog 192 suf-

ficiently to prevent engagement of said dog with
the portion 195. Engagement between the dog
192 and the lug on the reversing member shifts
the reversing valve and thus reverses the direc-
tion of movement of the table to return the
workpiece to operative position for the comple-

tion of the grinding operation.

During the return movement of the table to the

right, the arm 185 is restored to the original
position of Fig. 2 out of alinement with the re-
~ versing dog 22 to prevent a repetition of the dress-
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ing operation. To this end, the block 194 car-
ries a depending dog 196 pivotally mounted on
a pin 197 in said block. A portion of said dog
engages a shoulder 198 on the block 194 to pre-

vent clockwise movement of said dog from the

position shown. During the extended movement
of the table to the left, the devending dog 196

engages the end of the arm 185 and is swunsg.

counterclockwise on the pin 181 without affecting

10

. 20

30

the position of said arm; on the return move-
ment of the table to the right, however, said dog
engages the upper end of said arm {835 and re-
turns said arm to the position shown in Fig. 2
with the upper end of said arm out of alinement
with the reversing dog 22. Downward movement
of the arm 185 also returns the arm 1714 fo 1ts
original position where it is retained by a latch
9200. The latter is pivotally mounted on a pin
201 supported by a bifurcated portion 202 of the
arm (74, . |
Referring again
in the control box provides a support for a lever

204 having a counterweight 205 at one end, and

a projecting lug 206 which engages with the

bracket §718 to support said lever in the position

shown. A pin 207 in the end of the lever op-
posite the counterweight is connected t0 a rod

1208, the lower end of which engages the end of
g set screw .210 adjustably mounted in one arm

of a lever 211. The lever 204 has a secand pro-

~ jecting lug 212 which supports a pin 213 on which

a, member 214 is mounted. A portion of said
member engages the lever 204 to prevent counter-
clockwise turning movement of said member be-
yond the position shown, although permitting free
clockwise turning movement. During the ex-

- tended movement of the table-to the left for

40
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the dressing operation, a projection 215 on the

end of a bar 216 carried by a block 21T on the "
table engages the upwardly extending end of
. said member 214 with which said projection is

in alinement and procures a. turning movement of
the lever 204 and thus a downward movement

of the rod 208. During the return movement of

the table to the right, the projection 213 engages
and rocks the member 214 without affecting the

position of the rod 208. - |

Downward movement of the rod 208 procures

turning movement of the lever 21f on the stud

218 on which said lever is mounted and corre-

sponding elevation of the rieht hand end of said
 lever. The latter has a notch 220 in the upper

surface thereof which provides a locking surface
221 for engagement with a projecting portion 222
on the latch 260. Said latch has a depending end
portion 223 engaging with the lever 211 just above

‘the stud 218. In addition to the notch 220, the

- Jever 2f1 has a notch 224 on the under side
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thereof which engages the end of a valve mem-

" ver 225 to prevent movement of said valve to the
left. Upon elevation of the right hand end of
the lever 211, said valve 22% moves automatically

to the left, as will be pointed out, and the end
of said valve engages a second and lower notch

1226 in said lever which limits the movement of
said valve toward the left. Said lever 21t is

supported by the end of the valve member 22%

in the position shown in Fig. 3 when said valve
‘member has been shifted to the left. Return

movement of the arm 14 to original position
in Tesponse to engagement between the dog 193
and the lever 185 positicns the projecting por-

 tion .222 of the latch in engagement with the

75

surface 221 provided by the notch 220 in the lever
(see Fig. 4) and the arm {14 is accordingly re-

to Fig. 2, a stud 203 mounted |

2,011,705

tained by said latch in its original position dur-
ing the remainder of the grinding operation.
 After grinding is resumed, following the dress-

ing operation, the cam 150 continues to move

clockwise as a result of the cross feed movement

&

until said cam engages and elevates the screw

152, thereby procuring a further movement of

the bar 165 to the left into engagement with

an arm 227 of a lever 228 pivotally mounted on

the same stud 170 on which the lever 168 Is
mounted. - (The lever 228 in Fig. 2 is directly be-

“hind the.lever 168 and only the arm 227 of said

lever appears; the remainder of the lever 1s
shown more fully in Figs. 3 and 4.) Clockwise
turning movement of the lever 228 in response
to engagement of the bar 163 therewith elevates

an arm 230, Figs. 3 and 4, of said lever to raise

the end thereof out of engagement with a notch
231 in a lug 232 on a depending arm 233, Figs. 3,

4 and 5, journaled on the shaft 179 In back of

the arm (74. Said arm 233 is provided with a

‘projecting pin 234, Fig. 5, which is engaged by

one end of & spring, not shown, positioned di-
rectly in back of a spring {16 and received in a

recess in the bracket {718 parallel to the recess.

10

15

20

(11. The spring urges the arm 233 to the right

and when the arm 230 is lifted out of the notch
231, the depending arm 233 is shifted into the po-.

sition indicated in Fig. 4. Movement of the arm
233 to the right procures an extended movement
of the table to the left into rest position and also

shifts the valve member 225 to change the rate of

travel of the table. -
. For procuring the extended movement of the

table into rest position, the depending arm 233
carries a pin 235 projecting from the rearward
side thereof in a position to engage with the lower
end of an arm 236, Fig. 5, journaled on the shaft

{15. Said arm is connected to the upwardly ex-
tending arm 185 of the bell crank lever 182 by an

-integral conneciing portion 23T which axiends,

as indicated in Figs. 2 and 5, forwardly irom the
arm 236 into engagement with the arm 185, The
counterclockwise swinging movement of the de-

pending arm 233 procures an elevation of the arm

185 into alinement with the reversing dogs 22 and

ment with the lug 25 .of the reversing member.
The elevation of the arm 185 in response 10 the

" swinging movement of the depending arm 233 is

higher than the elevation of said arm in response
o the swinging movement of the dependiny arm

1148 and the dog. 192 is accordingly elevated high

enoueh to avoid engagement of said dog with the

reversing member. The table accordingly moves .

to the left to the rest position shown in Fig. 1

where it is brought to rest by the fluid pressure.

mechanism above described.

The fluid pressure mechanism is shown in de-
tail in Fies. 13 to 20 inclusive and diagrammati-

cally in Fig. 21. Referring first to Fig. 13, fuid
under pressure from the pump 2T enters the cas-
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- 192 to elevate said dogs and prevent their engage-

o0
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ing 238 through a conduit 239 which is connected

by & short channel 240 to a longitudinal bore 24§
in said casing. 'The valve member 223 above re-
ferred to is slidable in the bore 241 and the valve
member 191 is slidable in a parallel bore 242 al7o
provided by the casing 248. Although in the di-

agrammatic showing of Fig. 21, the bores 241 ard

242 are shown in separate casings 238a and 238h,
this is done merely to clarify the drawings and

' the separate casings are actually a single casing

as indicated in Fig. 13. The bores 261 and 242
are connected by a channel 242 (a pipe 243a, Fig.
91) which is substantially in alinement with &
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channel 240. The ‘channel 243 extends beydnd
the longitudinal hore 242 and receives a throttle
valve 244 held in position by a packing nut 245

and having a projecting stem 246. The latter ex-

tends through the cover plate 241, Fig. 1, and has
a, knob 248 on the forward end thereof for manual

adjustment of said valve.

. ASs indicated-in Figs. 13, 14 and 20, the inner
end of the throttle valve 244 has a recess 250 and
the side of said valve is provided with a slot 251
which is connected to said recess by a. shart port
251’, A horizontal channel 252, Figs. 13 and 20,

positioned above the channel 243 interczects th»

latter at a point in alinement with the slot and
turning movement of the throttle valve permits
a variation in the size of the opening from the
slot 25{ into the channel 252 for control ing thz

amount of fluid under pressure entering said

channel, The latter intersects a horizonta! chan-
nel 293 which intersects the longitudinal bore 242
at 2 point spaced from the channel 243. A ver-
tical channel 254 intersects the longitudinal bore

- 242 adjacent the channel 253 and projects up-

wardly therefrom to intersect a longitudinal bore
255, Fig. 17, in which the main throttle valve 255

is positioned. This valve 256 is provided with a .

~ longitudinal recess 2571 which is intersected by a

30

- 8aid valve.

40

V-shaped notch 258 adjacent the channel 253.

The valve 25§ also has a forwardly projecting .

valve stem 200 which extends forwardly through
the cover plate 247 and has an arm 261 on the
forward end thereof for manual adjustment of
-Turning movement of this valve 253
varies the size of the opening between the chan.-

‘nel 254 and the longitudinal recess 257, thereby

varying the ainount of fluid under pressure enter-
ing said recess from the channel 254. 'The re-
cess communicates with the end of the bore 255
and the latter is connected by a pipe 232 to the
inlet port 28 of the reversing valve. .

The throttle valve 236 in Fig, 17 is shown in

~ the diagrammatic showing of Fig. 21 in a casing
238c¢ separate from the casing in which the valves
191 and 225 are positioned, although, in the con-

~ struction of Figs. 17 and 18, this is an inteeral

50 -
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part of the casing 238.

Fig. 21 so that the operation may be more readi-

-1y understood. The channe.s 252 and 253 are sim-
ilarly identified in Fig. 21 although not in the

proper plane and the channel 254 is repzesented
by a pipe 254a.

The valve member 225 has a reduced portmn
263 which is normally in alinement with ths
channels 240 and 243. The valve 191 also has
a reduced portion 264 at the left of a full-size
portion 264’, and this reduced portion, in the
position of the valve indicated in Fig. 13, con-

‘nects the channel 243 to the vertical channel 254,

Fiuid under pressure is thus admitted directly

from the pump 27 through the channels 240 and
2843 into the channel 254 and thence throuzh the

main throttle valve 256 to the reversing valve 35.
The normal rate of movement of the table is ac-
cordingly determined by the setting of said main
throttle valve 256.

The longitudinal bore 241 is provided with'

an annular groove 285 spaced from the inter-
section of the channel 240 with said bore, and
said annular groove is connected by a vertical

channel 266 (a pipe 266a, Fig. 21) to the hori-

. zontal bore 255 in which the main throttle valve

1s mounted. Adjacent the intersection of the
channel 266 with the bore 255, the main throttle

valve 256 is provided with a rectangular notch

he Further, the auxiliary
- throttle valve 244 is indicated conventionally in

# P

261 which intersects the l_ongitudixia.l recess 257
in said valve so that the size of the opening from

the channel 256 into the recess in the valve is un-

restricted regardless of the position of said valve.
When the table is started from the rest posi-
tion shown in Fig. 1 to bring the workpiece in the

-l

workheadintooperativeengagementwith a grind-

ing wheel, the valve members 225 and {94{ are in

theposition indicated in Fig. 16 into which position

they are moved during the left hand movement
of the table into rest position at the end of the
preceding grinding operation. In this position
of the valves, fluid connection is provided from
the channel 240 directly to the annular groove

- 265 and thence through the main throttle valve

to the reversing valve. Movement of the table
to the right into operative position is procured

by manual turning movement of the lever 62 for
‘shifting the reversing valve 35 from the position
. shown into its opposite position, thereby pro-
viding fiuid connection between the inlet port 23

and the left hand end of the cylinder. At this

time, the full volume of the pump 27 is directed

to the left hand end of the cylinder 33 through
the channel 2449, the vertical channel 265 and the
rectangular notech 261, thereby procuring move-
ment of the table to the right into operative po-
sition at the maximum rate of speed. -
During the movement of the table to the right,

the depending dog 196, above referred to, en- -

gages the upper end of the arm {85 which, during

-the preceding grinding operation, was shiited

into the raised position of Fig. 4. Engagemens
between the dog 196 and the arm [8d depresses

- said arim and procures 8 swinging movement of

the arm 223 to the left, thereby returning the
valve 225 to the position of Fig. 13. This shift-
ing movement of the valve occurs just before the
grinding wheel enters the bore of the workpiece

and reduces the rate of travel of the workpiece

to the proper rough grinding speed. As indi-
cated, fluid connection between the channel 240
and the annular groove 269 is cut off, when the
valve 225 is shifted into the position of Fig. 13, by
the full sized portion 283’ at the end of the re-

duced portion 2€3 and fluid under pressure from

the pump is then directed through the channel
243 and around the reduced portion 264 of the

1)

valve 191 into the vertical channel 254 to the

throttling notch 258 of the main throttle valve by
whicn the flow of fluid to the reversing valve is
controlled.

to the grinding wheel until the dressing. opera-
tion, above referred to, takes place. At this time,
the depending arm 174, by its swinging move-

“ment to the right, procures the extended move-

ment of the table to the left, above referred to,
and at the same time shifts the valve 18! into

the position indicated in Fig. 14. In this position,

- direct fluid connection between the channel 243

and the vertical channel 254 is cut off by the
full-sized portion 268 of the valve 181, and fluid
under pressure then passes from the channel 243
around a reduced portion 269 of the valve 191 o
the auxiliary throttle valve 244, The rcduced
portion. 259 is spaced from the reduced pﬂrtmn
264 of the valve (91 by the full-sized portion 268

‘and is positioned between said portion 208 and

another full-sized portion 270. The auxiliary

50

'Thz grinding operation continues .
with the workpieca reciprocated axially relative
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e

60

70

throttle valve 244 reduces the, volume of fluid en- .

tering the main cylinder 33 to a greater extent

- than the fluid is throttled by the main throttle

valve 256 so that the table, during the movement
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of the dressing tool past the grinding wheel, 1s

actuated at g relatlvely slow rate.
When the valve member 191 is shifted, at the

~ beginning of the dressing operation, into the po-
' sition shown in Fig.. 14, the reduced portion 263

of said valve provides fluid connection between
the channel 243 and an annular groove 271

- spaced from the intersection of the channel 263
- . with the bore 242,
10

The anhular groove 271 is
connected by a channel 212 and an intersecting
channel 213 (both said channels being indicated

by a pipe 212a, Fig. 21) to an annular groove 274
.surrounding the longitudinal bore 241 in spaced

relation to the intersection of sa.ld bore with the
channel 240.

Said .groove is connected by a short channel |

2715 to a pipe 216 leading from said channel to a
cylinder 277 which is positioned on the back of
the table and in which a piston 278 is slidable.
Said piston is suitably connected to the support
for the dressing tool and entry of fiuid under

pressure into the cylinder procures movement of

the dressing tool into operative position.

A full-sized portion 280 of the valve 229 at the
end of the reduced portion 263 prevents fluid
connection between the channel 240 and the an-
nular groove 274. An enlarged portion 28{ of

the valve 225 at the left of the portion 280 is DO~

sitioned in an enlarged portion 282 of the longi-
tudinal bore 241, said enlarged portion 282 ex-
tending from the end of said bore and intersect-
ing the annular groove 274, When the valve

191 is shifted into the position of Fig. 14, fluid
under pressure from the channel 240 passes

around the reduced portion 263 of the valve 225,
around the reduction portion 269 of the valve (91
through the channels 2712 -and 213 into the an-

nular groove 274 and thence to the actuating

mechanism for the dressing tool. At the same
time, the fluid under pressure in the annular
groove 214 exerts a pressure on theé shoulder 282/
at the right hand end of the enlarged portion 281,
said pressure urging the valve 225 to the left.

Said valve is, however, temporarily retained in

the position of Figs. 13 and 14 by engagement
between the end of said valve and the notch 224
in the lever 211, |

A vertical channel 281’ intersects the bore 242
at a point spaced from the annular groove 271

and fluid connection is normally provided be-
tween said groove and channel by the redueced

portion 269 of the valve 191 when the latter is
in the normal position. During the extended

-movement of the table for the dressing operation,
and just prior to reversal of said extended move-
ment, the right hand end-of the lever 211 is rock-

ed upwardly by the mechanism above described
to permit movement of the valve 225 to the left
under the influence of the fiuid under pressure
acting against the shoulder 282’ to move said
valve into the position indicated in Fig. 15.

" The extent of movement of the valve 225 fo
the left under the influence of the fluid pressure
acting on the shoulder 282’ is limited by a stud
283 eccentrically mounted on the end of g shaft

284 journaled in the casing 238. The valve 225
. has a reduced portion 285 between the full-sized

portion 263’ and a full-sized portion 286 at the

extreme right hand end thereof. As the valve

229 moves to the left, the full-sized portion 286
engages the stud 283, and the latter prevents
movement of said valve beyond the position of
Fig. 15. In this position, the full-sized portion
263’ of the. valve 225 partially closes the open-
ing from -the bore 241 into the channel 243 as

2,011,705 .
indicated in Fig. 15, thereby reducing the flow

of fluid into the channel to an amount less than

the throttied flow through the main throttle

valve 256 and the reciprocations of the table, fol-
lowing the shifting of the valve 225 to the leit,

“occur at a relatively slow speed during the re-

maindzr of the grinding operation. The shait

288 also has a.reduced portion 287 with which

the right hand end oi the valve 91 engages when
the latter is shifted to the right into the posi-
tion of Fig. 14,

The position of the stud 283, which deter-
mines the extent of the throttling of the fluid dur-
ing the finish grinding operation is adjustable.
As best indicated in Fig. 19, the shaft 284 has
a ratchet wheel 288 which is engaged by a spring
pressed pawl 290 slidable in a bore 291 in the
casing. The end of the shaft 284 projects for-
wardly beyond the casing and through the cover
plate, and the forward end of said shaft carries

a knob 284’ by which the shaft 284 may be

turned thereby shifting the position of the stud.
The spring pressed pawl supports the shaft 284
against turning movement from the adjusted
position. The shaft 284 is held against axial
movement by a projection 285’ on a plug 286’ in
ths casing, said projection engaging with one
surface of the ratchet wheel 288. |

‘When the workpiece is reduced to the desired
size and the arm 233 swings to the right, as
above stated, the valve 225 is shifted to the posi-

tion indicated in Fig. 16 to establish a flow of

fluid from the channel 248 directly.fo thz an-
nular groove 265 and thence without throttling
to the reversing valve so that the table is moved
to the left into the rest position shown at the
maximum rate of speed.

A subsequent grinding operatwn aiter an un-
ground workpiece has been positioned within the
work-supprting member and after the workpiece
movement has been retracted by a counterclock-
wise turning of the hand wheel 112 is procured
by turning of the lever 62, thereby causing move-
ment of the table to the right. During this move-
ment, the valve 225 is reset to the position of
Fig. 13 and the grinding operation is repeated.
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In the operation of the machine, as above de-

scribed, the workhead is normally in the rest
position shown in Fig, 1 at which time the valves
i81 and 225 are in the position shown in Fig. 16.

Movement of the workhead to the right to bring

an unground workpiece into operative relation
to the grinding wheel is procured by swinging
movement of the lever 62 which shifts the re-
versing valve 36 through the medium of the
plate 60. Fluid under pressure is then admitted

to the left hand end of the cylinder 33 and the

workhead moves into operative position.

During the movement of the workhead into
operative position, the depending dog 19% en-
gages and depresses the upper end of the arm (85
to shift the arm 233 from the position of Fig. 4

to the original position of Fig. 2 in which position

it is retained by engagement betweszn the arm
230 and the notch 23{ on the arm 233. The bar
165 has previously been returned to the original
position of Fig. 2 by the retraction of the cross-

feed movement, . said retraction opz2rating fto

withdraw the cam 199 from engagement with
the screws 151 and 152 to permit the arm 153 to
return to its original position. The downward
movement of the arm (85 by the dog 196 also
procures a slight clockwise turning movement
of the arm {74 to release the latch 209 so that
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said arm is free to move during the subsequent 6
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sition of Fig.

‘workhead.
‘ 40 .

2,011,705

grinding operation, said arm being held in the po-
sition of Fig. 2 by the arm or latching member
iTl. Release of the latch 200 permits the lever
211 to return to the position of Fig.” 2, so that
said lever may prevent movement of the valve

225 to the left,

The shifting of the arm 233 to the original po-
2 occurs just before the workhead
reaches operative position, and the movement of
said arm shifts the valve member 225 from the
position of Fig. 1€ into the position of Fig. 13.

Prior to the shifting movement, the table has

advanced to the right at the maximum rate of

. Speed, the fluid under pressure passing directly

from the pump 27 through the channel 249 and
around . the reduced portion 263 of the valve
memper 225 into the vertical channel 266 and

through the rectangular notch 267 of the throt-
tle valve 256 to the reversing valve so that the

flow of fluid is unthrottled.. When the valve
‘member 225 is shifted into the position of Fig. 13,

the direct flow of fluid is cut off and the fluid
under pressure then passes through the channel

243 around the reduced portion 2€4 of the valve

member {81 and through the vertical channel
254 to the throttling notch 258 of the main throt-
tle valve 256. The position of this valve deter-
mines the amount of fluid entering the longitu-
dinal bore of said valve and controls the rate of
movement of the table during the remainder
of the movement of said table into operative po-
sition and during the reciprocatory movements
of the table or workhead in operative position.

When the workhead reaches operative position,
the reversing dogs 22 and 23 are positioned be-

tween the lugs 25 and 26 of the reversing mem-
ber 24 and alternately engage and rock said

member to procure a short reciprocation of the

The grinding wheel is fed laterally against the
surface of the workpiece by the crossfeed mecha-
nism which is actuated in response to the recip-
rocations of the table by engagement between

the cam 95 on the table and the roller 84, The

crossteed movement involves a rotation of the
annular member 110 clockwise and procures s
corresponding turning movement of the cam 150
into engagement with the adjustable screw 151,

- thereby procuring a clockwise turning movement
~of the lever 153 and a corresponding predeter-

mined movement of the rod {65 to the left. This
horizontal movement of the rod 165 oscillates the
lever 168 and elevates the end of the arm 172 of
sald lever out of the notch 173 provided by the

arm {18 to permift counterclockwise swinging
- movement of said arm. |

Counterclockwise movement of the arm 74
rocks the lever 182 therewith and elevates the
upwardly extending arm {85 of said lever into
alinement with the reversing dog 22, so that the
latter passes over the lug 25 of the reversing
member without actuating said member, and the

~workhead is carried to the left beyond its opera-
~ tlve position to permit a dressing operation to be
performed on the grindine wheel.

The counterclockwise swinging movement of

the arm (14 also shifts the valve member (9

to the right into the position of Fig. 14, the
movement of said valve being limited by en-
gagement with the reduced portion 287 of the
shaft 284. With the valve in this position, fluid

- under pressure is admitted around the reduced

portion 269 through the channels 272 and 213
to the cylinder and piston by which the dressing
tool is actuated, thereby rocking said tool into

opéra_tive' position. At the Same f:iﬁle, the en-

larged portion 268 of the valve 191 cuts off the

flow of fluid under pressure directly to the main
throttle valve 256 and directs the fluid under
pressure through the auxiliary throttle valve 244,
thereby materially reducing the rate of move-

o

ment of the table while the dressing tool is moved

over the surface of the grinding wheel. o
After the dressing tool is ecarried past th
grinding wheel during the movement of the

table to the left, the reversing dog 192 engages

and shifts the reversing member 24 to reverse
the direction of the table and return the work-
head to operative position. During the return
movement, the dog 196 engages the arm 185 and
forces said arm downwardly, thereby returning
the arm 174 substantially to the original posi-
tion, as indicated in Fig. 4, in which position

said arm is retained by the latch 200, the latter

having bheen rendered operative by the down-
ward movement of the left hand end of the le-

ver 211 in response to and during the extended

movement of the table to the left. |
The downward movement, of the left hand end

of the lever 211 in response to the extended

movement of the table lifts the notch 224 ¢f
sald lever out of engagement with the end of the
valve member 225 to allow said valve to move to
the left into the position of Fig. 15. In this
position, the full-sized portion 263’ of the valve
member 225 partially closes the channel 283,
thereby throttling the fluid under pressure pass-
ing through said channel and controlling the

rate of movement of the table during the grind-

ing operation. The valve member 191 having
been shifted into the position of Fig. 15 during
the return of the workhead to operative position
and in response to the return of the arm 114 to
original position, thereby rendering inoperative
the auxiliary throttle valve 244, the grinding op-
eration continues at a rate determined by the
throttling action of the reduced portion 263’ of
the valve 225.

The shifting movement of the valve 181 into
the position of Fig. 15, following the dressing op-
eration, also cuts off the flow of fluid under pres-
sure to the mechanism for actuating the dressing
tool and provides an exhaust for the fluid from
sald mechanism through the exhaust channel
281’, thereby permitting the dressing tool to be
returned to inoperative position during the re-

turn movement of the workhead into grinding

position. |
Following the return of the workhead to op-
erative position, after the grinding wheel has
been dressed, the crossfeed movement continues
until the cam (50 engages and elevates the ad-
Justable screw 152, thereby procuring a further
movement of the bar 165 to the left This move-
ment of the bar (65 procures a clockwise turning
movement of the lever 228 for elevating the arm
230 of said lever out of engagement with the
notch 231 on the arm 233 to allow said arm to
swing to the right into the position of Fig. 4.
Swinging movement of the arm 233 shifts the
valve member 225 into the position of Fig. 16,
thereby establishing fluid connection from the
pump through the rectangular notch 281 of
the main throttle valve 256 to the reversing valve

so that movement of the table or workhead to

rest position occurs at the maximum rate of
speed. The swinging movement of the arm 233
also elevates the upper end of the arm 185 into

alinement with the dogs 22 and 192 so that both |
of said dogs are inoperative and the table moves
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to the left beyond the grinding position and into
the position of Fig. 1 where it is brought to rest.

Following the completion of the grinding op-
eration, the crossfeed movement is retracted by &

5 counterclockwise turning movement of the hand

wheel 112, thereby positioning the grinding wheel

for engagement within the bore of the succeeding
workpiece and withdrawing the cam (50 out of
engagement with the screws I5f and {52 to per-

10 mit the bar {65 to be returned to the original

-~

position of Fig. 2 with the left hand end thereof
out of engagement with the arms (67 and 227
of the levers 168 and 228 respectively. Said
Jevers are accordingly free to return to the orig-

15 inal position shown in Fig. 2 so that the arms
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17§ and 230 of said levers may engage the notches
172 and 23¢{ on the depending arms {14 and 233
in readiness for a subsequent grinding operation.

During the clockwise advance of the annular
member 10 for the crossfeed movement, the pin
128 on the pawl 1206 engages the shield 129 and is
accordingly withdrawn Irom the ratchet wheel
122 without, however, interfering with the cross-

feed movement since the pawl i2{ remains in

engagement with the ratchet wheel. During the
retraction of the crossfeed movement, however,
the annular member {10, on which.the cam 150
is mounted, is turned counterclockwise & short
distance without a corresponding turning move-
ment of the ratchet wheel 22 until the pin 124
is withdrawn irom engagement with the shield
{95  During the remainder of the retracting
movement, the pawl (20 engages the ratchet
wheel 122 and procures a corresponding retrac-
tion of the grinding wheel. The relative angular
shifting movement between the annular member
146 and the ratchet wheel 122 which is connected
directly to the crossfeed serew procures & retrac-
tion of the grinding wheel which is slightly less
in extent than the advance of the grinding wheel
during the crossfeed movement, thereby com-
pensating for the reduction in size of the wheel.
By this angular shifting or compensatory. move-
ment, the grinding wheel is advanced during each

successive grinding operation a predetermined

distance beyond the limit of its movement during
the preceding grinding operation. 7This in-
creased movement corresponding approximately

to the reduction in size of the wheel so that each

successive workpiece is automatically reduced

- to the same predetermined size.

The confrol mechanism, as a,bm’re' described, is

. getuated in response to the crossfeed movement
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through the medium of the cam {50 thereon and

the bar (65 by which said control mechanism is

connected to the crossfeed mechanism, The
control mechanism may also be actuated directly
from a gage mechanism of the general type dis-
closed in United States Letters Patent NMo. 1,731,-

719, issued to Kempton and Gallimore October

31, 1930, or in United States Letters Patent No.
1 534,302, issued to Conradson, et al. April 21,
1925. Either of these patents provides a plurality
of gages which are in axial alinement with the
vore in the workpiece and are adapted to enter
the bore thereof successively during the grinding
operation. Entry of the first or roughing gage
occurs before the workpiece reaches fhe finished
size and interrupts the grinding operation in

_“order- to procure a dressing operation on the
grinding wheel; subsequent entry of the second

gage after a further grinding on the workpiece

procures a separation of the grinding wheel from-
the workpiece. Accordingly, in the present in-
vention, the control mechanism above described

- determined size.
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is actuated directly from the gage mechanisms
of this type through mechanical elements with-
out the interposition of any electrical circuits.

" Referring now to Fig. 11, the workhead 2 has &
horizontally slidable rod 292 to one end of which
a member 293 is secured. Said member has an

upwardly extending arm 294 which is secured

against axial movement to the end of a gage rod
295 Fig. 12, of any well known construction. As

‘shown in Fig. 12, the gage rod 28% which pro-

jects axially through the spindle in the workhead,
and is supported in axial alinement with the core
of one or more workpieces @, has gages 296 and
297 thereon in a position for engagement with
the end of one of said workpieces for entry with-

15

in the bore thereof when the latter reach a pre-

richt against the end of the workpiece by & coil

The gages are urged to the

spring 298 surrounding the rod 292. An out- op '

wardly extending arm 300 on the member 283
carries a horizontally extending adjustable screw

201 secured in adjusted position by & locking nut
302, | |

with the head 303 of an adjustable screw 304

The opposite end of the rod 292 is in alinement

mounted in the bridge 8 as shown in dot-dash

the rod 292 when the table is in the operative
position shown and, during the movement of the
table to the right in operative position, the rod
9982 is shifted to the left relative to the workhead
to procure separation of the gages from the end

lines in Fig. 1. The head of the screw engages

30

of the workpiece. As the table moves to the lefi,

the rod 282 is moved to the right within the
workhead by the spring 298 to bring the gages
into contact with the end of the workpiece.

‘At the beginning of the grinding operation and
during the rough grinding on the workpiece, the
gages are prevented from entering the bore of
said workpiece. As the grinding operation con-
tinues, however, the bore becomes larger and the
roughing gage 296 enters within said bore so that
the gage rod and the member 293 thereon move
inwardly to the right beyond the position of Figs.
11 and 12 a distance corresponding to the thick-
ness of the roughing gage. This movement of
the member 293 to the right, relative to the
workhead, brings the right hand end of the ad-
justable screw 30{ into engagement with one end
305 of a ‘bell crank lever 386 for rocking said
lever. | - '

The table I, Fig. 11, carries g block 3867 which
supports & pin 308 on which the bell crank lever
306 is pivotally mounted. The latter is received
within a slot in said block and is held frictionally
against unintended movement therein. ‘The end
2085 of the lever extends upwardly into alinement

" with the adjustable screw 30f{ and the opposite

end 318 of said lever extends substantially hori-
zontally to the right from the block 887. During
the preliminary or rough grinding operation, the
right hand end of the adjustable screw 381 is ad-
jacent to but does not engage the arm 305. Upon
entry of the roughing gage within the workpiece,
however, the resulting extended movement of the
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member 293 to the right brings the screw 38{ into

engagement with the lever 306 and procures &

sligh% clockwise turning movement of said lever.

The clockwise turning movement of said lever

moves the arm 3i0 thereof downwardly into

alinement with the upwardly projecting arm 811
of the lever {68 whish, as above stated, is mounted

“within the control box 30 and forms a part of the

contfol mechanism.
As the table i 'moves to the ri_ght following the

75
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- and grinding wheel are automatically returned to.
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| entry of the roughing gage into the bore of the

workpiece, the end of the arm 310 engages the
upwardly projecting- arm 311 and procures a
clockwise turning movement of the lever 168 to
elevate the arm {71 of said lever out of engage-
ment with the notch 113 provided by the arm 174
for a dressing operation .on the grinding wheel
which is procured- m the mq.nner above pointed
out.

Following th> dressing opera,tmn the workpiece

operative position by the structure above dis-

' closed and the grinding operation continues until

156
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the finish gage enters the bore of the workpiece.
Entry of the finish gage procures a further move-
ment of the member 293 to the right and a corre-
sponding increasedclockwise turning movement
of the lever 306. 'The increased clockwise turn-

ing movement of the lever 306 moves the arm

310 thereof downwardly into alinement with the

. upwardly extending arm 362 of the lever 228. As

the table moves to the right in operative position,

- the arm 310 engages and rocks the arm 312 to
-elevate the arm 230 of the lever 228 out of en-
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gagement with the notch 231 provided by the de-
pending -arm 233, thereby permitting said arm
232 to swing to the right for bringing the grind-
ing operation to a close. -

As the table is run out to rest position at the
completion of the grinding operation, the arm 310
of the lever 306 engages a cam surface 3{3 pro-
vided by a bracket 314 secured to the control box.
This cam surface elevates the arm 310 to return
the lever 306.to the original position of Fig. 11
and at the same time to withdraw the gages from

‘within the bore of the workpiece by movement of

the member 293 to the left. As the arm 310 en-
gages the cam surface 313, while the table is in

‘rest position, the gages are withdrawn from the

bore of the workpiece and maintained out of con-

tact with the workpiece to permit the latter to

be Teplaced by an unground workpiece.
During a grinding operation in which the ma-

chine is under the control of the gage mechanism,

the connection between the crossfeed mechanism
and the control mechanism is broken by removing
the horizontal bar (65 or by shifting said bar to
the right and positioning a notch 315 in.said rod

in engagement with the bolt {64. With the rod

in this position, the control mechanism may be
actuated directly from the gages without being
interfered with by the crossfeed movement or
by the structure connecting the crossfeed mecha-
nism to the control mechanism. |

" The operation of the machine, when under the

. control of gages, is premsely the same as the oper-
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ation above pointed out with the exception that
the levers 168 and 228, forming part of the con-
trol mechanism, are actuated directly from the

gage movement rather than directly inn response

to the crossfeed movement. ' It may be noted in
this respect that the crossfeed mechanism de-
scribed provides for a uniform compensatory
movement when the machine is controlled by the

-crossfeed movement and provides a variable com-
pensatory movement when the machine is under

the control of gages.
“movement, which corresponds precisely to the ac-

This variable compensatory

tual reduction in size of the grinding wheel, i
determined by the position of the pin {24 on the

‘pawl 120 relative to the shield 125 at the end of

the grinding operation. Obviously, this position
is variable, as determined by the extent of the
.crossfeed movement at the time that the ﬂnish
gage enters the bore of the workpiece,  ~

._1 1
We claim,

1. In a grinding machine, 8 grinding member

and a work-supporting member, a carriage on
which one of said members is mounted and whose

movement procures a relative axial movement be-

tween said members, means to procure & Cross-

- feed movement between said members, automatic

means for controlling the movements of the car-
riage, mechanical means for setting said control-
ling means in operation, and mechanical ele-
ments connecting said mechanical means directly

- to the cross-feed means and responsive to the
crossfeed movement for actuating said mechani-

cal means for procuring an axial separation be-
tween said members.

2. In a grinding machine, a grinding member

and a work-supporting member, a carriage on

which one of said members is mounted and whose
movement procures a relative axial movement be-
tween said members, means to procure a Cross-
feed movement between said members, auto-
matic means for controlling the movements of
the carriage, mechanical means for setting said

controlling means in operation, mechanical ele-
ments connecting said mechanical means direct-

ly to the cross-feed means and responsive to the
crossfeed movement for actuating said mechani-
cal means to procure, through said controlling

- Imeans, an axial separation of the grinding mem-

ber from a workpiece in the work-supporting
member, said mechanical elements being again
actuated after a return of the grinding member
to operative position and in response to a further

crossfeed movement for procuring another a.xial .
separation of said members.

3. In a grinding machine, a grinding member
and a work-supporting member, a table on which
one of said members is mounted, control means

" for procuring a change in the grinding operation,

means to procure a crossieed movement between
said members, means responsive to the crossfeed
movement for actuating said control means,

. size-determining mechanism for a workpiece in

the work-supporting member, means responsive
to the operation of the size-determining mechsa-

- nism for actuating said control means, and me-

chanical elements providing a direct connection
between either of said actuating means selec-

tively and said control means.

4. In a grinding machine, & grinding member

- and a work-supporting member, a table on which
- one of said members is mounted, control means

for procuring a change in the grinding operation,

means to procure a crossfeed movement between
said members, means responsive to the crossfeed:
- movement for actuating said control means,

gage means for determining-the size of a work-
piece in the work-supporting member, means re-

sponsive to movement of said gage when the work-

piece reaches a predetermined size for actuating
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said control means, and means for rendering -

either of said actuating means selectively in-
operative.
5. In a grinding machine, a grlndjng member

.and 8 work-supporting member, & carriage on

which one of said members is mounted, means to
procure g crossfeed movement between said mem-
bers, means for controlling the progress of the

grinding operation, a. latch for retaining said

controlling means in-inoperatiye position, means
responsive to the crossfeed movement for releas-

ing said latch, size-determining mechanism, and
means responsive to the opera.tion of said size-

~ determining mechanism for releasing said latch,-
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by gage members or in response

12
eith'er_' of said releasing means being selectiv’ely

inoperative. | | |
6. In a grinding machine, a grinding member

and a work-supporting member, & carriage on

which one of said members is mounied, means
to procure a crossfeed movement between said
members, control means for procuring separation
of the grinding member irom a workpiece in the
work-supperting member, a latch for retaining
said control means in inoperative position, means
responsive to the crossfeed movement for releas-
ing said latch, size-defermining mechanism,
means responsive to the operation of said size-
determining mechanism for releasing said latch,
either of said releasing means being selectively
inoperative, and means Ior returning said con-
trol means to original position in response to the
return of the grinding member to operative pcsi-
tion. | |

7. In grinding machines, in which the progress

of the grinding operation is controlled selectively
to a relative
crossfeed movement between the grinding mem-

" per and the work-supporting member, the com-

bhination with a grinding member, a WOrk-sup-
porting member, a carriage for one of sald mem-

bers whose movement procures a relative axial
movement between said members, and means for:

prceuring & crossfeed movement between said

members, of automatic means for controlling the

movements of said carriage for procuring an axial
separation between said members at a predeter-

mined point in the grinding operation, and a

latch for reta:ning said automatic means In In-

operative position, said latch being actuated se- _'

lectively by .gage means or in response to tne
crossfeed movement. S

8. In a grinding machine, a grinding member,
a wotk-supporting member, a carriage on which
one of said members is mounted and whose move-
ment procures a relative axial movement between
said members, means for procuring a crossfeed
movement between said members, and control
means for controlling the position of said car-

riage for an axial separation between said mem-
bers at a predetermined point in the grinding op--

eration, and mechanical means providing a direct
connection selectively between said crossiced

means or a gage member and said control means .
for actuation of said control means in response to
bore of a workpiece.
when the grinding operation 1s under the control

entry of a gage within the

of a gage or in response to the crossfeed move-
ment when progress of the grinding operation 1s
controlled by said crossfeed movement.

" 9. In a erinding machine, a grinding member,
o work-supporting member, a carriage on which
one of said members is mounted and whose move-
ment procures a relative axial movement between
said members, means for procuring a crossfeed
movement beiween ‘said members, automatic
means for controlling the movements of said car-
riage for an axial separation between said mem-

bers at a predetermined point in the grinding

operation, a latch for setting said .automatic
means in operation, said latch being actuated

~ gelectively in response to entry of a gage within
the bore of a workpiece when the grinding opera- |

tion is under the control of 2 gage or in response
to the crossfeed movement when progress of the
grinding operation 1s con_trolled by said crossfeed
movement. o S

10. In g grinding machine, a grinding memober
and a work-supporting
which one of said members is mounted, control

member, a carriage on.

2,011,705

means for controlling the movements of said car-
‘riage, means to procure a crossfeed movement
between said members, means responsive to the

crossfeed movement for actuating said control
means, size-determining mechanism for a Work-
piece in the work-supporung ‘member, means
responsive to the operation cf the size-determin-
ing mechanism for actuatlng said control means,
and mechanical means providing a direction se-

lectively between either of said actuating means

and said control means. -

11. In a grinding machine, a grinding member,
5 work-supporting member, a carriage on which
one of said members 1S mounted, and whose
movement procures a relative axial movement
between said members, automatic control means

10
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for controlling the movements of said carriage, a

latch for retaining said means in inoperative
position, means for procuring a crossfeed move-
ment between said members, and mechanical ele-

ments providing a direct connection between sald

crossfeed means and said latch for positively
sctuating said lateh to set said control means in
operation. | | | |
12. In a grinding machine, a grinding member,
a, work-supporting member, a carriage on which
one of s=aid members is mounted, and whose
movement procures a relative axial movement

hetween said members, automatic control means
for controlling the movements of said carriage, a

latch for retaining said means in inoperative
position, means for procuring a crossfeed move-
ment between said members, and mechanical ele-

ments providing a direct connection between said

crossfeed . means and said latch for positively

actuating caid latch to set said control means in

operation for an axial separation between said
members, said control means also controlling the
rate of movement of the carriage.

13. In a grinding machine, a grinding member,
a work-supporting member, a carriage on which
cne of said members is mounted, and whose
movement procures g relative axial movement
between said members, automatic control means
for controlling the movements of said carriage, a
1atch for retaining said means in inoperative

position, a dressing tool, means ior procuring a

crossfeed movement between said members, and
mechanical elements providing a direct connec-
tion between said crossfeed means and said latch
for positively actuating said latch to set said
control means in operation for an axial separa-

tion between said members, said control means’
‘also procuring movement of the dressing tool into

operative position during said axial separation.
14. In a grinding machine, a grinding member,
o work-supporting member, a carriage on which

‘one of said members IS ‘mounted, and whose
movement procures a relative axial movement

between said members, automatic control means
far controlling the movements of said carriage, a
pair of latches for retaining said control means in
inoperative position, means for procuring & cross-
feed movement between said members, means on

~ said cross-feed means for actuating said latches

at predetermined points in the grinding opera-
tion, and mechanical elements connecting said
1atches directly to the actuating means and pro-
viding for
cessively in response to the crossfeed movement.

15. In a grinding machine, a erinding member,

g work-supporting member, & carriage on which

one of said members 1s mounted, and whose
movement procures a relative axial movement

‘petween said members, automatic contirol means

a direct actuation of said latches suc-~
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for controlling the movements of said carriage, a
latch for retaining said automatic means in inop-

- erative position, a gage for determining the size
of a workpiece in said member, and mechanical

elements providing a direct connection between
said gage and said latch for g positive actuation
of said latch in response to entry of the gage
within the bore of the workpiece for procuring,
through said automatic means, an axial separa-—
tion between said members.

16. In a grinding machine, a grinding member,

2 work-supporting member, a carriage on which

16

one of sald members is mounted, and whose move-

‘ment procures a relative axial movement between
said members, automatic control means for con-~

trolling the movements of said carriage, a latch
for retaining said automatic means in inoperative
position, a gage for determining the size of a

- workpiece in said member, and meche.nical ele-

20

ments providing a direct connection between said

gage and said latch for a positive actuation of said

latch in response to entry of the gage within the

bore of the workpiece for procuring, through said
automatic means, an axial separation between

said members, said automsatic means also control—

~ ling the rate of travel of said carriage.

30

- 17. In a grinding machine, & grinding member,
& work-supporting member, a carriage on which
one of said members is mounted, fluid pressure
means for actuating said carriage, dogs on said
carriage for normally limiting the reciprocation of
said carriage, means for rendering one of said

dogs inoperative for an extended movement of the
-carriage, a latch for holding said last means in

inoperative position, means governed by the prog-
ress of the grinding operation for releasing said
latch, and means operative upon release of said

" lateh for changing the rate of travel of the car-

40

riage_

18. In a grinding machine, a grinding member ,
& work-supporting member, s carriage on which

one of said members is mounted, fluid pressure
means for actuating said carriage, dogs on said
carriage for normally limiting the reciprocation
of said carriage, means for rendering one of said
dogs inoperative for an extended movement of the

‘carriage, a latch for holding sald last means in

inoperative position, means governed by the prog-
ress of the grinding operation for releasing said

latch, means operative upon release of said latch

- for changing the rate of travel of the carriage, and

means operative upon a return of the carriage to
its normal position of reciprocation and respon-

- sive to the retum movement for resetting said

55
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 ber, a work-supporting member, a carriage on

last means.
19. In a grinding machine, g grinding member,

- a work-supporting member, g carriage on which

one of said members is mounted, fluid pressure

- means for actuating said carriage, dogs on said

carriage for normally limiting the reciprocation
of said carriage, means for rendering one of said
dogs inoperative for an extended movement of
the carriage, a latch normally retaining said last

means in inoperative position, release of said

latch providing for operation of said means, a

pair of valves whose positions determine the rate
of travel of the carriage, means connected to said
dog-actuating means for shifting one of said
valves, and means responsive to the extended
movement of the carriage to provide for shifting

| of the other valve.

20. In a grinding 'mechine ;] grinding mem-

which one of said members is mounted, fluid pres-
sure means for actuating-said carriage, dogs on

13

sald carriage for normally limiting the reciproca-
tion of said carriage, means for rendering one of
said dogs inoperative for an extended movement
of the carriage, a latch normally retaining said
last means in inoperative position, release of said

latch providing for operation of said means, a

pair of valves whose positions determine the rate
of travel of the carriage, means connected to said
dog-actuating means for shifting one of said
valves, means responsive to the extended move-
ment of the carriage to provide for shifting of
the other valve, and means operative during the
return of the carriage to normal reciprocating

- position and in response to said return movement

for resetting said first valve. |

21. In a grinding machine, a grinding mem-
ber, a work-supporting member, a carriage on
which one of said members is mounted, fluid pres-
sure means for actuating said carriage, dogs on

" said carriage for normally limiting the reciproca~

tion of said carriage, means for rendering one of

sald dogs inoperative for an extended move-.

ment of the carriage, a pair of members for actu-
ating said last means, a pair of latches normasally
holding sald members in inoperative position, said

" latches being successively released during the

grinding operation for a plurality of extended
movements of the carriage, and a valve controlled

"by each of said members and movable therewith

for varying the rate of travel of the carriage in
response to movement of either of said members.

22. In g grinding machine, a grinding member,
a8 work-supporting member, a carriage on which
one of said members is mounted, fluid pressure

means' for actuating said carriage, dogs on said

carriage for normally limiting the reciprocation of
sald carriage, means for rendering one of said

.dogs inoperative for an extended movement of the

carriage, a pair of members for actuating said
last means, g pair of latches normally holding
said members in inoperative position, said latches
being successively released during the grinding
operation for a plurality of extended movements
of the carriage, and a valve controlled by each

- of said members and movable therewith for vary-
ing the rate of travel of the carriage in response

to movement of either of said members, and means
operative during the return of the carriage to its
normal reciprocatory position after the first ex-
tended movement for returning said dog actuat-
ing means to inoperative position.

- 23. In s grinding machine, a grinding member,
a work-supporting member, 8 carriage on which
one of sald members is mounted,. fluid pressure

means for actuating sald carriage, dogs on said

‘carriage for normally limiting the reciprocation

of said carriage, means for rendering one of said
dogs inoperative for an extended movement of
the carriage, a pair of members for actuating said
last means, & pair of latches normally holding
said members in inoperative position, said latches
being successively released during the grinding
operation for a plurality of extended movements

of the carriage, and a valve controlled by each of
sald members and movable therewithh for vary-

ing the rate of travel of the carriage in response
to movement of either of said members, a dress-
ing tool under the control of one of said valves
and movable into operative position during the
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first extended movement, means responsive to the

return of the carriage to its normal reciprocatory

position after the first extended movement for re-
turning the dog-actuating means to- inoperative
pesition, said last means also resetting the valve
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controlling the dressing tool for a return of the
dressing tool to inoperative position.. |

" 94. In a grinding machine, a grinding member,
a work-supporting member, a carriage on which
one of said members is mounted, dogs on sald car-

riage for controlling the movements thereof, au-

tomatic control means for rendering one of said
dogs inoperative for an extended movement of

said carriage, a latch for normally retaining sald

10

control means in inoperative position, means for
procuring a crossfeed movement between sald

" members, means provided by said crossfeed

means for actuating said latch, and mechanical

- elements providing a direct connection between
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riage., - .

said actuating means and said latch for positively
actuating the latter for procuring the extended

movement of the carriage. . | .
25. In a grinding machine, a grinding member,

a, work-supporting member, a carriage on which
one of said members is mounted, dogs on said car-
riage for controlling the movements thereof, au-
tomatic control means for rendering one of said
dogs inoperative for an. extended movement of
said carriage, a latch for normally retaining said
control means in inoperative position, a gage
member arranged to enter the bore of a work-
piece in the work-supporting member when the
latter reaches the desired size, and -mechanical
elements providing a direct connection between
said gage and said latch for positively actuating
said latch for an extended movement of the car-

26. A control mechanism for the reciprocatin'g

 carriage of internal grinding machines, the latter

having either a crossfeed mechanism by which the
erinding operation is controlled, or a gage mem-
ber for controlling the grinding operation, sald
gage member being adapted to enter the bore of
2. workpiece in.the grinding machine when said

workpiece reaches a predetermined size, said con-

trol mechanism comprising a pair of members
whose movement procures an extended movement
of the carriage, a pair of latches for holding sald
members in inoperative position, and means con-
nected to one of said members for carrying the

rate of movement of the carriage in response to

movement of said member. : |
27. A control mechanism for the reciprocating

~ carriage of internal grinding machines, the lat-
ter having either a crossfeed mechanism by
-which the grinding operation is controlied, or a

gage member for controlling the grinding opera-
tion, said gage member being adapted to enter the

bore of a workpiece in the grinding machine when

said workpiece reaches a predetermined size, sald
control mechanism comprising a pair of members
whose movement procurés an extended movement

of the carriage, a pair of latches for holding said

meimbers in inoperative position, and means con-
nected to one of said members for varying the
rate of movement of the carriage in response to

~ movement of said member, and a spring 1or ac-

85

tuating each of said members when the latch
therefor is released. | : | ;
98. A control mechanism for the reciprocating
carriage of internal grinding machines, the latter
having either a crossfeed mechanism by which

‘the grinding operation is controlled, or a gage
member for controlling the grinding operation,.

said gage member being adapted to enter the bore
of a workpiece in the grinding machine when said
workpiece reaches a predetermined size, said con-

2,011,705

trol mechanism comprising a pair of members
whose movement procures an extended movement
of the carriage, a pair of latches for holding said
members in inoperative position, and means con-

nected to one of said members for varying the rate

of movement of the carriage in response to move-
ment of said member, said latches being actuated
selectively either by the crossfeed mechanism or
in response to the gage movement.

- 99. A control mechanism for the reciprocating
carriage of internal grinding machines, the lat-
ter having either a crossfeed mechanism by

~ which the grinding operation is controlled, or a

cage member for controlling the grinding opera-
tion, said gage member being adapted to enter
the bore of a workpiece in the grinding machine
when said workpiece reaches a predetermined

‘size, said control mechanism comprising a pair

of members whose movement procures an €x-
tended movement of the carriage, a pailr of
latches for holding said members in inoperative
position, and means connected to one of said
members for varying the rate of movement of
the carriage in response to movement of said
member, said latches being actuated selectively

“either by the crossfeed mechanism or in response

to the gage movement, and a spring for each of
said members for actuating said members when
the latch therefor is released. -

30. A control mechanism for the reciprocat-

10
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' ing carriage of internal grinding machines, the

latter having either a crossfeed mechanism by
which the grinding operation is controlled, or &

gage member for controlling the grinding opera-
tion, said gage member being adapted to enter

the bore of a workpiece in the grinding machine

when said workpiece reaches a predetermined
size, said control mechanism comprising a pair
of members whose movement procures an €x-

tended movement of the carriage, a pair of

latches for holding said members in inoperative
position, and means connected to one of said
members for varying the rate of movement of
the carriage in response to movement of said

member, each of said latches being arranged for

actuation selectively in response to sald Cross-

feed mechanism, or in response to entry of the

gage member within the bore of the workpiece.

31. A control mechanism for the reciprocating
carriage of internal grinding machines, the lat-
ter having either a crossfeed mechanism by
which the grinding operation 1s controlled, or &
gage member for controlling the grinding opera-
tion, said gage member being adapted to enter
the bore of a workpiece in the grinding machine
when said workpiece reaches a predetermined
size, said control mechanism comprising a pair
of members whose movement procures an ex-
tended movement of the carriage, a pair. of
1atches for holding said members in incperative
positicn, and means connected to one of said
members for varying the rate of movement of

 the. carriage in response to movement of said

member, and a spring for actuating each of said
members when the latch therefor 1s. released,

~ each of said latches being arranged for actuation

selectively in response to said crossfeed mecha-

nism, or in response to entry of the gage member
within the bore -of the workpiece. |

HAROLD L. BLOOD.
ATLFRED P. BURNRS.
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CERTIFICATE OF CORRECTION.

Patent No. 2,011, 705. August 20, 1935.

HAROLD L. BLOOD, ET AL.

It is hereby certified that error appears 1n the printed specification of the
above numbered patent requiring correction as follows: Page 1, first column, line
18, for the words "for g plurality of extended movements" read of the electrically
actuated mechanism; and page 10, second column, line 12, for “core" read bore; and

that the said Letters Patent should be read with these corrections therein that the
same may conform to the record of the case in the Patent Office.

Signed and sealed this 5th day of November, A. D. 1935.

Leslie Frazer

(Seal) Acting Commissioner of Patents.
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