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8 Claims.

The invention relates to. grinding machines,
and more particularly to an improved cylindri-
cal grinding machine,

One object of the invention is: to prov1de a
simple and thoroughly practical cylindrical type
grinding machine. Another object of the inven-
tion is to provide an improved table traversing
and reciprocating mechanism. :Another object
of the invention is to provide a table reversing
mechanism - with an adjustable dwell control
mechanism. Another object of the invention is
to provide a table reversing mechanism with an
adjustable dwell control mechanism whereby a
variable dwell may be obtained at each end of
the table stroke.

A further object of the invention is to prov1de
a table driving and reversing mechanism having
a reversing clutch and a stop and start clutch
with a dwell control mechanism which controls
the stop and start clutch at reversal to provide
a predetermined table dwell which is independ-
ent of the action of the reversing clutch, Other
objects will be in part obvmus or in pa.rt pointed
out hereinafter.

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

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

Fig. 1 is a front. elevation of the 1mproved
grinding machine;

Fig. 2 is a fragmentary horizontal sectlonal
view, on an enlarged scale, of the table recipro-
cating mechanism and the manually operable
traversing mechanism;

Fig. 3 is a fragmentary vertical sectional view,
on an enlarged scale, taken -approximately on
the line 3—3 of Pig. 1;

Fig. 4 is a fragmentary vertical sectional view,
on an enlarged scale, through the reversing
- lever;

Fig. 5 is a- fragmentary front elevation, on an
enlarged scale, of the table controlling mech-
anism;

Fig. 6 is an electrical wiring dlagram of the
table dwell control mechanism;

Fig. 7 is a fragmentary longltudlnal sectlonal
view, on an enlarged scale, through the table
reciprocating and reversing mechanism; and

Fig. 8 is a fragmentary cross-sectional: view,
on -an enlarged scale, taken approximately on
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the . ]me 8—8 of Fig. 1, through the table re-
versing mechanism,

A grinding machine has been 1llustrated in the

drawings, -.comprising a base .10 which supports
a longitudinally. reciprocable ~work  supporting
table i1 on the usual flat way. 12 and V-way {3 for
a longitudinal reciprocatory movement relative
to the base (8.  The work supporting table {1
is provided with a rotatable work support, com-
prising a héadstock .14 and a footstock 1% which
are provided with work supporting. centers 16
and 11, respectively. The headstock 14 is prefer-
ably s motor. driven headstock, in which ‘an
electric - motor 18 is mounted on the upper sur-
face of the headstock 14. The motor 18 is con-
nected by a belt driving mechanism (not shown)
contained within the belt guard (9 which serves
to drive the headstock spindle (not.shown), hav-
ing a.face plate 28 mounted on its opposite end.
The face plate 20 is provided with an-adjustable
work driving pin or stud 21 which is arranged
drivingly to engage either a projection of. the
work:-piece or a: work driving dog which is
clamped adjacent to the left-hand end of a
work piece.
- The base 10 also serves as-a.support for a
transversely movable wheel slide 25 which ‘is
arranged to move transversely relative to the
base on-the usual well known V-way and flat
way (not shown). The wheel slide 25 rotatably
supports a wheel spindle 26 in suitable bearings
(not shown).. which serves as’a’ support for a
grinding wheel 21. The grinding wheel 27 and
its supporting spindle 26 are preferably motor
driven by means of an electric motor 28 mounted
on the upper. surface of the wheel slide 25. The
motor 28 is connected by a belt driving mecha-.
nism (not shown) contained within a belt.guard
29." The wheel slide 25 may be fed transversely
relative to the base 10 by the usual and well
known nut and screw feed mechanism which may
be actuated either manually or by power through
a manually operable feed wheel 30 mounted on-
the front of the machine base.

‘A table reciprocating and wheel feeding mech-
anism is supported within a casing or apron 3I
which is fixed to the front of the machine base
This apron- 31 contains a power operated
table reciprocating mechanism, a manually op-
erable table traverse mechanism; and.a  wheel
feeding mechanism.

.The: table (! may be traversed longitudinally
by means of a manually operable mechanism,
comprising a - rack bar 35 depending from the
under side of the table {I,  The rack bar 35
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meshes vmh 8 gear &5 which is supported on a
shaft 37 journalled in bearings 28 and 3% (Fig.
8) which are in turn fixzedly supported within
the casing 3i. The shait 37 also carries a worm
gear 48 which meshes with a rotatable worm
4i{. The worm &! is journalled in bearings 42
and 23 in the housing or apron 21. A manually
operable traverse wheel 44 which is mounted on
the. outer end of a shaft 45 is provided. The
shaft 45 carries a gear 48 which meshes with
a gear 41 carried. by a rotatable shaft 45. The
gear 47 meshes with a gear 3 which is rotat-
ably supported on a shaft 59.
provided with an integrally formed clutch mem-
ter 51. The clutch member 51 together with
the gear 49 are journalled in an anti-friction
bearing §2 carried by the apron 3i. The rear
end of the shaft 82 is supported by an anti-
friction bearing 83. A bevel gear §4 is mounted
on the rear end of the shaft 58 and meshes with
a- bevel gear £5 which ‘is ﬁxedly mounted .on
the worm shaft 41.

A clutch member 6§ is shdably keyed.to the
shaft £8. In the position shown in Fig, 2, the
clutch &% is engaged with the clutch member bi
so that .a rotary motion of the manually: oper-
able traverse wheel 44 is transmitted through the
gear 48, the gear 41, the gear 48, through the
clutch members §i—58, to rotate the shaft 58,
and through the bevel gears §4 and 53 to rotate
worm &1, . The rotation:of the worm 41 is trans-
mitted through the worm gear £8; the shaft 37,
the gear 86, and the rack bar 35, to produce a
longitudinal traversing movement of the table 11,
The direction of traversing movement of the table
{{1s determined by the direction of rotation of
the manually operable traverse wheel 84;

The clutch member §8 is arranged to be shifted
automatically in a manner to be hereinafter de-
seribed by means of a2 ycked member 51 which
is provided with diametrically cpposed studs 58
engaging a groove §9 formed in the clutch mem-
ber BZ. ©The yoked member 57-is supported on a
rock shaft €8. A lever i is also fixedly sup-
ported on the rock shaft 89 and is arranged to be
actuated automatically in a mannher to be here-
inafier described to render the manually oper-
able.traverse mechanism  inoperative during
power traverse of the table and-vice versa.

A rveversing mechanism is provided, compris-
ing & pivetally mounted reversing lever €5 which
is ﬁ\edly mounted on the outer end of ‘a rock
shaft 88 (Figs. 1 and 5). .The reversing lever 65
is an anged to ke shifted either in a clockwise or
c;untevclockwise direction by means of a pair

adjustably mounted dogs 6T and 68 which are
mlnn ed inthe path of & stud €8 carried by the
reversing lever £8. The rock shaft 66 supports a
downwardly extending arm 78 (Fig. 8) which is
arranged to shift a yocke-shaped member 71 longi-
tudinally when the reversing lever €5 is actuated
by the table dogs €7 and 63.. The yoke-shaped
member 71 is arranged to sgtraddle or engage a
grogve 12 formed in-the periphery of a slidably
mounted clutch member 13." The clutch member
73 is slidably keyed on 2 rotatable shaft 14 which
is journalled m antl f11ct10n bearmgs 75 and 16
(Fig. . .

‘When the clutch member 73 is shlfted toward
the right (Fig. 7), it engages .or meshes with
clutch teeth 77 formed integral -with a gear 718.
The gear 78 is rotatably stupported relative to the
snaft 74 and meshes with 'a gear 18 which is
keyed to or formed integral Wlt"x a sleeve 86. -The
sleeve 89 is keyed to a reduced portion 81 of the

o
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The outer énd of the reduced

worm shaff
i pporied by an anti-friction bear-

portion 8§i
ing 82,
When the clutch member 73 is shiffed toward
the left (Fig. 7), the clutch teeth on the left-
hand end cof the clutch member 13 are ghifted
into engagement with a set ¢f clutch teeth 83
formed integral with a gear 84 which is in turn
rotatably supperted on the. shaft 14, The gear
24 meshes with an idler gear 85 Whlch in tur
meshes with a gear &6 which is formed mtegral

4t
s su

" with the sleeve 83. It is readily apparent from

The gear 49 is -

~the foregoing disclosure that when the clutch

~member 13 is shifted toward the left (Fig. 7), a
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rotary moticn is transmitted by the shaft 74,
through' the clutch member %3, through the
clutch teeth €8, the gear 84, the idler gear 88, and
the gear 83, to rotate the sleeve €8 in the reverse
direction.
A power operated driving mechanism is pro-
vided for rotating.the shaft 74. This mechanism
may comprise g change speed gear unit 99 -which
is fixedly mounted within the base {8 of the ma-
chine. . Power-is supplied to the change spes
gear unit 88 by means of a driving kelt &1 from
any suitable source of power such. as, for exam-
ple, an electric. motor mounted on the rear of the
machine base 8. The driving belt 8{ drivingly
engages a pulley 82 mounted on the right-hand
end of a rotatable shaft £3. The shaft 23 is jour-
nalled at one end in an. anti-friction hearing 94
supported in the casing 88. - The other end of the
shaft 82.is journalled in a‘hearing °5 formed in
the hollow end of a rotatable shaft § A clutch
member 87 is slidably keved on the shaft’ A
gear 88 is formed integral uifh tha ciutch mem
ber 87 and is arranged to.bhe thrown into or OLt
of ‘mesh with.a gear %8 w 1r=h is keyed to the
right-hand end of a rctatable shaft {09.. The
shaft 188 is- journalled in anti-friction hearings
18{ and 152, respectively, which ars .supported
in the housing 88.: A gear {62 is formead integrsl
with the shaft 183 and meshes with a gear (94
which is keyed to the right-hand end of the shaft
86. The clutch membker 87 is provided with clutch
teeth-185 which are arranged to be threwn into
or out of mesh with cluteh teeth (83 formed in-
tegral with the gear 124, .

It will be readily apparent from 'me foregoing
disclosure that when the clutch member €7 is
moved toward the.left, the shaft ¢3 will be con-
nected. directly to-rotate the shaft 26 at the same
speed. If a rcdueced or slower speed is required
on the shaft 96, the clutch-member 87 may he
moved toward the right (Fig. 7) to throw. the
gear 88 into mesh with the gear 89 so that the
rotary motion.of the shaft-32 is transmitted
through the gear 82, the gear 88, the shaft 109,
and the gear 183, to rotate the gear 184 and the
shaft -85 at a reduced or slower speed. A man-
ually operable cluich shifting lever 11§ is pro-
vided on the front of the machine base: 'The
lever #{§ is operatively cennected to actuate the

-clutech member 87 so thaf either a fast or a slow

speed may be provided to traverse or reciprocate
the work supporting table (1 at either-a fast or
a slow speed as desired. - )
The right-hand end of the shaft 86 is rotatably
supported by an anti-friction bearing 197 (Fig.
7) carried by the-casing 98. The-other end of the
shaft 96 is rotatably journalled in-a bearing sleeve
168 formed in a-hollow end portion of a rotatable
shaft 188. The shaft-1¢$ is journalled in an anti-

friction bearing 118 supported in the casing 90.

‘The shaft 169 serves as a support for a slidably
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mounted clutch member lll ‘having clutch teeth
{12 which are arranged to be thrown into or out

of engagement with clutch teeth 113 formed ona -

clutch member 194, The cliitch member 114-s
fixediy mountéd on the right-hand end of the
shait 1§ (Fig. D).
gether-with 'its associated parts serves as a stop
and start cluteh whereby the reciprocatory move-
ment of the work supporting table t1 may be
stopped or started when desired. A manually op-
erable clutch - shifting lever 'H15 is pivotally
mounted on the front of the machine base-and is
cperatively - connected - to - actuate the -clutch
member {14 to stop-and stalt the table move--
ment as desired.

The stop and start lever {15 is pivotally sup-
ported on a stud ‘11T which is supported by a
bracket 118 fixedly mounted on the apron 31.
The lower end of the lever 115 is connected by

means of a stud 119 with the left-hand end of &

slidably mounted plunger 120 (Fig. 3) which is
journalled in a bearing (21 formed in the apron
3i. The inner end of the plunger 120 is oper-
atively connected by a stud {22 with a rock arm
§23. The rock arm {23 is pivotally supported by
a stud 124 which is fixedly mounted within the
apron 31. The lower end of the rock arm 123
is provided with a transversely extending slot
125 within which fits-a spherically shaped stud

126. The stud 126 is fixedly mounted to a piv~ ;

otally mounted plate 121 which is in furn sup-
ported by a stud 128 (Figs. 2 and 5). The stud
128 is‘fixedly mounted within the apron 3f. A
yoke-shaped lever {30 is pivotally supported on
a stud 131 (Fig. 3) which is fixed relative to the
apron 3f and the base 10. The yoke-shaped lever
§38-is provided with shoes 132 and 133 which are

arranged to ride within a groove 134 formed in

the periphery of the clutch member 111, "The
voke-shaped lever 1233 is provided with a down-

wardly extending arm {35 which supports a roli~

er 135 at its lower end. The roller 136 is ar-
ranged in the path of a cam face 137 formed on
the pivotally ‘mounted plate 127. -

It will be readily apparent from the" forevomg

disclosure that when the stop and:start lever
118 is rocked in'a clockwise direction into the
position illustrated ‘in Fig. 3, the plunger (20
will be moved toward the left, which 'movement
serves to-rock the rock arm- 123 in a clockwise
direction (Fig. 3). This movement of the rock
arm 123 serves through the spherically shaped
stud 12§ to rock the plate 127 in a clockwise di-

‘The clutch member (11 to--

10

3}
hold the stop and start clutch member (i1 in an
engaged position’to reciprocate the table i1 by
power:: When- the cam plate 12T—I131 moves
into the positions illustrated in Figs, 2, 3 and 5,
the yoke-shaped member (30 is moved against
the tension:of the spring 144. -

“When it is desired to start reciprocation of the
table (! by power, the operator grasps the knob
at the upper end of the lever 15 so as to release
the latch '138 and then swings the lever 115 in -
a - counterclockwise direction (Fig, 3) which
movement shifts the plunger 120 toward :the
right to rock the rock arm 123 in a counterclock~

- wise direction. This movement of the rock arm

20

123 serves to rock the plate {27 in & counterclock-
wise 'direction (Fig. 2) -so that the cam face
137 moves away from the roller 136, thus releas-
ing the tension of the spring 141 which serves to
throw the clutch member {1l toward the left
(Figs.-2, 5 and 7) into an engaged position to
start the power traverse or reciprocation of the
work supporting table 1.

It is desirable to provide a suitable 1nte110ck-
ing mechanism between the stop and start clutch
{11 for actuating the table by power and the
clutch 56 for engaging or disengaging the man-

" ually operable traverse wheel 44. The plate (21

40

o
<

rection (Fig. 2) during which movement the .

cam face 137 engages the roller 136 and rocks
the yoke-shaped lever 130 in a counterclockwise
direction (Fig. 5) which movement shifts “the

o
[

stop and start clutch member1ii toward the -

right to disengage the same, thus stopping the’

traversing or reciprocating movement of the
work supporting table {1,

A spring-pressed- pivotally -mounted - latch
member 138 is supported on a-stud 139 carried by
the lever 115. 'The latch member {38 is arranged
to engage a latch pin 139¢ which is fixedly sup-
ported ‘on the apron 31. The latch member 138
is yieldingly held in the position illustrated in
Fig. 3 by means of a compression spririg 140 and
serves normally to hold the lever F15 in a posi-
tion to hold the stop and start clutch 11 in g dis-
engaged position so that the table is not moved
by power.
nected between a stud on the yoke-shaped lever
1232 and a stud which is fixed within the apron
31. ‘The spring 141 serves normally to tend to

A tension spring 141 (Fig. 5) is con-

60
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(Fig.-2) is provided with a rearwardly project-
ing arm (45 which is connected by a stud 146
with one end of a connecting rod i47. The other
end of the connecting rod 147 is pivotally con-
nected by -a stud 148 with the arm 61 (Fig. 2)
which actuates the clutch member 56 for ren-
dering operative or inoperative the manually op-
erable hand wheel 44, In the position of :the
parts as shown in Fig. 2, the power traverse
mechanism is disengaged, that is, the stop and
start clutch 111 is shifted to its right-hand dis-
engaged position -and the clutch member 56 is
engaged with the clutch teeth 5! so that the
manually operable hand traverse wheel 44 is
rendered cperative. In this position of the parts,
the table 11 may be traversed longitudinally by
rotation of the manually operable traverse wheel

5 44, and the direction of movement of the table 11

is determmed by the direction of rotation of the
hand wheel 44.

‘When it is desired to start the power traverse
or reciprocation of the table Il, the stop and
start lever 119 is shifted from the position shown
in Fig. 3 in a counterclockwise direction, which
movement rocks the plate 127 (Fig. 2) alsoin a
counterclockwise direction, thus releasing the
tension of the spring (41 to throw the stop and
start clutch member (i1 into operative engage-
ment so that power will be transmitted through
the gear mechanism 88 to reciprocate the table
I'l. At the same time the plate 127 is moved in
a.counterclockwise direction, the connecting rod
14T is moved toward the left, which movement
rocks the lever 61 and the yoked member 57 in a
counterclockwise “direction to throw the clutch
member 58 upwardly (Fig. 2) into a disengaged
position, thus automatically rendering the man-
ually operable traverse wheel 44 inoperative dur-
ing the power reciprocation of the table (1,
Similarly, when the stop and start lever (15
is moved into the position illustrated in Fig. 3 to
disengage the clutch 111, the rod 114 automati-
cally shifts the lever 61 and the yoke 57 auto-
matically to engage the clutch member 56 with
the clutch teeth 51, thus automatically render-
mg the manual traverse wheel 44 coperative.

The table reversing mechanism is provided with
a load and fire mechanism whereby the reversing




clutch 13 is disengaged by movement of the table
it aft r Wh1ch the load and fire mechamsm auto;

er !55 lS shdably mounted hm the arm 19 A
spring 56 of the compression type exerts a down-
ward pressure on the plunger 55 to mamtam it
in_ eperative cont act with g mtatable roller L51
whlch is suppor teu on a stud 158 The stud 158
is in turn. fixedly supported, on the apron 8{.
When the reversing lever 65 is shifted by the
table dogs &7 or 68 to reverse the direction of
moveme_nt of the table ii, the spring-pre ed
plunger 1€§ rides up the sur face of the reller 457
whic_h,movement serves to fulther compress the
spring 158, At the time the clutch 12 is disen-
gaged, the plunger 155 has Just, passed over the
high point on the 1oller la'l after Whlch the Ie-
leased  compression of the spring (56 rapidly
tmows the reversing clutch 72 into 1ts reverse
position.

A clutch member 56’! which 1s slidably keyed on

he shaft §8 serves when moved toward the left
to tmow the clutch teet‘l formed on the left-
hand end -of the clutch member 160 into engage-
ment with clutch teeth ‘8i formed on the right-
hand end of the shaft {09, so that the shaft 169

will be rotated directly by and ab the same speed
gs the shaft 6. In this position of the pa,rts a

gear 62 keyed to the shaft 18§ meshes with a .

gear 163 fixedly mounted on a rotatable shaft
i84. The shaft 164 Is journalled in anti-friction
hearings {68 and 8§ in the gear casing 80. The
shaft- {64 also carries a spiral gear 187 (Fig. M)

whmh serves to transmit motion to actuate the s

grinding wheel feeding mechamsm The spiral
gear 187 is operatively connected o rotate a
crank piate 175 and thereby to transmit an oseil-
lating movement to a feed pawl 134 which serves
to produce an infeeding movement of the Wneel
slide 25 and thie grinding wheel 27.

In grinding cylindrical work pieces Where ‘the
traverse grinding method is employed, it is. de-

sirable to provide a suitahle dwell contrel mech-

anism to maintain the work supporting table i
stationary for a predetermined time interval at
the ends of its reciprocatory stroke hefore it starts
traversing in the reverse direction in order that
the encl portion cf a Work plece may rotate in
Whee? 27 S0. that the end pgrm_o.n of the work
piece will be ground to the same extent that the
center portion thercof :is ground. In the pre-
ferred congtruction, a.dweil control mechanism is
provided which -operates independently of the
main table reversing clutch whereby the table
may be caused to dwell for a predetermined time
inter val The stop and start cluteh 411 is utilized
to-control the table dwell at the ends of the re-
cipr ocamly stroke thereof. An electrical splenoid
118 (Fig. 3) is operatively connected by means of
a stud {7t to an upwardiy extending arm :172
which is fermed integral with the yoked membper
120.
going disclosure that when the .solencid 178 is
energized, the arm {12 .(Figs. 3 and 6) and the
yoked member §38 will be rocked ‘to move the
clutch mermber {¢{ into a disengaged position, as
shown in Fig, 7.

-A. suitable control mechaalsm is provided for
maintaining the clutch i1 in a disengaged posi-
tion for a desu ed predetermmed interval. A
normally. open limit sw1tch 1735 is fixedly mounted
within the apron ${ and is arranged to be a,uto-
matically closed by a vertlcally movable plunger

It will be readily apparent from the fore-
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176 which is actuated by a cam 177 carried by the
roek shaft 66 It will be readlly apparent from
the foregom‘y d1sclosure that each “time the re-
versing lever 65 is slnfted by exther the table dog
61 or the dog 68 the rockmg movement thereof
serves to throw the reversing clutch 13 into a dis~
engafred posmon and at the same time the cam
{17 causes a ve ical . movement of the plunger 116
to close the normally. open sw1tch {15, The lnmt
swﬂ;ch 475 serves when ‘closed to energize the
solenoxd ITIJ to shift the stop and start clutch 111
1nto a dlsengaged posmon As shown in the wir-
ing d1agram (Flg 6), electric power is supphed
from g source, as 1nd1cated by the power lines l19

5 The power llnes HS are connected to the nor-

qu tlme delay 1e1ay na may be any of the
standard ,ad;ustable time delay relays such as,

T € sw1tch 115 sholenoxd l 0 and elec’mc time
delay ley 17§ are so mtercondected ‘that when
; oh 1§ is mstantaneously closed during
1eversal, it serves to close a ¢ircuit to energize
the solenozd HU and at the samne tlme to set the
tir

(i1, thus breaking
table drlvmg mechamsm whieh remains dlsen-
gaged -for. a predetermmed time interval, as gov-
erned by the tlme relay 118.  After the prede-
termined time mterval has elaosed the tlme relay

the power cqnnectmn to the

118 breaké _he cucult to deenelglze the solenoxd
3 b

gement to start the move—

: _on of the revelsmg clut h '13 and func-
tions’ 1'1depe'1dent‘y theleo_f By manlpulatlon
ime relay 118, a dwell
of the de red and pLedeterm ned extent may be
obtamed at- bo;h evlds of the table stroke

T

e y A wo'k pleee t> be
grqund is plac ,dm po ‘tmn on the work support-
ing cenuers IB nd 1. The headstoek maoior 48

and the roiéf’ion of the
rhmh the drwmg belt

9! as set in. motxol 8
B :

m ua.lly cperable stop and
15 is. shi:

duecuon (Fig. 37 to bhlow the clutch ‘H lnto e"l-
gageme*ﬂ; to sta1
i)

the r ecml acatm y movcmert of
1]

manner aLove descnbed in one dwrectmn unt1l
eithe lﬂe.'dog ¢1 or the dog B8 efipages the pm
69 carried by the reversing lever §5, and con-
tmued maovement -operates to swing the lever 85
s0 as to chsengage and reverse ‘thie .pusition of
the table revers g clutch 13

the same fire the table reyersing clutch 73
is dlseng ged, the swmgmg movem,ent of the re-
versmg lever 85 oper ates through th,e cam 111
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and the plunger I'IS to close the normally open ,reversmg lever and clutch to remprocate said
limit switch 175 to energize the 'solenoid 178, table, a dnvmg mechanism ‘including a start
thereby disengaging the stop and start clutch 1 and stop clutch to drive said reversing clutch and
and at the same time setting the electric time table, means including a control lever to engage
relay-178 in motion. - The table {! dwells at the 5 “said start and stop clutch, a solencid operatively
end of its reciprocatory stroke for a predeter- ‘tonnected 1o dlsengage said start and stop cluteh,
mined time interval to allow:the grinding wheel and means including a switch actuated by and
to grind around the end portion of the work in timed relation with movement of said revers-
piece, as governed by the setting of the time de- ing lever to energize said solenoid so as to dis-
lay relay 178. Affer the predetermined dwell in~ 10 engage said start and stop clutch for a predeter-
terval has elapsed, the time relay 178 operates to mined time interval.

break the circuit so as to deenergize the sole- 5. In g grinding machine having a base, a lon-~
noid 178, thereby releasing the tension of the gitudinally reciprocable table, means including a
spring §4! which serves to shift the stop and reversing clufch to reciprocate said table, a table
start clutch {1 rapidly into engagement to start |5 actuated reversing lever and a load and fire mech-
the table Ii moving in the reverse direction. It anism automatically to shift said reversing clutch
will be readily apparent from the foregoing dis-  into a reverse position at the ends of the table
closure that the time infterval or dwell may be stroke, a driving mechanism including an inde-

readily confrolled by manual adjustment of the ‘pendent start and stop clutch to drive said re-
time relay 178. 90 versing clutch and table, means including a con-

The clutch member {1 is interconnected with —  ‘trol lever to engage said start and stop clutch, a
the clufch 88 so that when the stop and start solenoid-operatively connected. to disengage said
clutch {11 is in position for driving the table 1 start and stop clutch during the period of re-

by power, the clutch §8 will be disengaged, thus versal, means including a switch actuated by and
rendering the manually operable traverse wheel oo in timed relation with movement of said revers-
44 inoperative. Similarly, when the stop and ing lever to energize said solenocid to. disengage

start clutch t41 is moved to a disengaged posi- said stop and start clutch, and means including
tion, the clufch 58 will be automatically shifted an electrical time delay relay which is set in mo-

into an engaged position so that the table {{ may tion by the switch %o deenergize the solenoid

be manually traversed and adjusted by rotation ., after a predetermined time interval automatical-

of the manually operable traverse wheel 44, ly to engage said start clutch to start the table
It will thus be seen that there has been pro- in the reverse direction after a predetermmed
vided by this inventicn apparatus in which the period of dwell.

various objects hereinabove set forth together - 8. In a grinding machine having a base, a lon-

with many thoroughly practical advantages are g5 situdinally reciprocable table, means including a

successtully achieved.” As many possible em- reversing “lever and clutch to reciprocate said
bodiments may be made of the above invention table, a driving mechanism including a start and

and as many changes might be made in the em- stop clutch to drive said reversing 'clutch and

bodiment above set forth, it is to be understood table, yieldable means normally to maintain said

that all matter herein set forth or shown in the 44 cluk ; b

v 4 v k 3 ch engaged, a cam operatively connected to
accompanying drawings is to be interpreted as isenea, B -
{llustrative and not in a limiting sense. disengage said clutch, a control lever to actuate

We claim: said cam, a ‘manually: operable table traverse
- o s .  mechanism, a clutch interposed between said
" - In a grinding machine having a base, a lon- mechanism and the table, and operative connec-
glv udmally re?pr ocable table thereon, means in- 45 450n¢ potween said cam and said latter clubeh au-
cmdl‘l”. a fev’ ersing lgv_er and clut(}h to. remp_ro- tomatically to render said manual traverse mech-
cate said tabkle, a driving mechanism including anism operative when said cam is move ':'1 to dis-
a start and stop clutch to drive said reversing engage said start and stop cluteh. ]
clutch and table, and  means  actuated .auto-

A : . ; " : 7. In a grinding machine having & base, a lon-
mz?,tlcally jn tlmcd' relat_m-n with movement og_ 50 gitudinally reciprocable table, means including a
said reversing lever to disengage said start an reversing lever and clutech to reciprocate said
stop clutch during table reversal for a predeter- table, & driving mechanism including a start and

. s 1 2 .
mlélegnped(;?ncéf. dzvze{ll' hine havi b lon stop clutch to drive said reversing clutch and

(2. I a grinding machine having a base, 2 lon- table, a spring normally to maintain said clutch
gltudll}ally reciprocable table, means 1nclud1ng_a 55 engaged, a cam operatively connected to disen-
reversing }eyer and c11_1tch_to re'clprocate said gage said clutch, a control lever to actuate said
table, a driving mechanism including a stop and ‘cam, a manually operable table traverse mech-
start clutch to drive said reversing clutch and anism having a clutch internqos ed betwe e;1 the
table, means actuated automatically by said re- mechanism and the table, and operative connec-
versing lever to disensage said stop and start gy tions hetween said cam and said Iatter clutch au-
clutch during table reversal, and. means auto- ° ysmatically to render said manual traverse mech-
matically to engage said start and stop clutch  gnism inoperative when said carm is moved to en-
affer 5 predetermined time interval. g

. gage said stop and start clutch.

- In a grinding machine having a base, alon-. = g 1, o grinding machine having a base, a lon-
gitudinally reciprocable table, means including a’ 65 gitudinally reciprocable table, means including a
reversing lever and clutch to. reciprocate said-. . reversing cluteh to reverse the movement of the
table, a power operated driving mechanism in table, a table actuated reversu;cr lever to actu-
cluding g start and stop clutch to drive said re- ate said clutch, a load and fire mechanism to
versing clutch and table, and an electrically ac-- shift sald reversing clufch rapidly into a reverse
tuated dwell_cor}trol mech_amsm which is ac’cu—_ :posmon a. driving mechanism including an in-
ated by and in timed relation with movement o ‘dependent stop and start clutch to drive said re-
said reversing lever to disengage said start and: versing clutch and table, a manually operable
stop clutch for a predetermined time interval. - “Jever to actuate said start and stop clutch, and

4, In g grinding machine having a base, a lon- e

-an automatic dwell control therefor including a
gitudinally reciprocable table, means mcludmg a 70 sole*mld operatively connected to disengage said
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start and step clutch, an -adjustable electric time
relay operatively connected therewith,and a Hmit
switch actuated by movement of said reversing
lever which is operatively connected to energize
said solenoid and simultaneously to start the time
relay to disengage said stop clutch to cause a.pre-
determined dwell at the end:of the table stroke,

=4
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said relay being arranged after a predeterminad
time interval to deenergize said solenoid, thereby
-engaging said stop .clutch to .start the table in
the reverse direction.

3 CARL G. FLYGARE.

STEWART S. MADER.




