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The invention relates to grinding machines, 
and more particularly to an improved cylindri 
cal grinding machine. - 
One object of the invention is to provide 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 provide 

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 obvious or in part pointed 
out hereinafter. - 

The invention accordingly consists in the fea 
tures of construction, combinations of elements, 
and arrangements of parts, as will be exemplified 
in the structure to be hereinafter described, and 
the scope of the application of which will be 
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 improved 
grinding machine; 

Fig. 2 is a fragmentary horizontal sectional 
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 Fig. 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 diagram of the 
table dwell control mechanism; 

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

Fig. 8 is a fragmentary cross-sectional view, 
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the line 8-8 of Fig. 1, through the table re 
Versing mechanism. 
A grinding machine has been illustrated in the 

drawings, comprising a base 0 which supports 
a longitudinally. reciprocable work supporting 
table if on the usual flat way f2 and V-way 3 for 
a longitudinal reciprocatory movement relative 
to the base 0. The work supporting table 
is provided With a rotatable work support, com 
prising a headstock 4 and a footstock 5 which 
are provided. With work supporting centers 6 
and 1, respectively. The headstock 4 is prefer 
ably a motor driven headstock, in which an 
electric motor 8 is mounted on the upper sur 
face of the headstock 4. The motor 8 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 20 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 
Workpiece or a work driving dog which is 
clamped adjacent to the left-hand end of a 
Work piece. . . . , 
- The base ... O 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 2. 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 0 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 3 
which is fixed to the front of the machine base 

This apron 3 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 

on an enlarged scale, taken approximately on 55 under Side of the table f . The rack bar 35 



2 
meshes with a gear 33 which is supported on a 
shaft 37 journalled in bearings 38 and 39 (Fig. 
8) which are in turn fixedly supported within 
the casing 3. The Shaft 3i, also carries a worm 
gear 48 which inneshes With a rotatable Worn 
is . The worm 3 is journalled in bearings 42 
and 3 in the housing Ol' apron 3. A manually 
operable traverse wheel is 4 which is mounted on 
the outer end of a shaft 45 is provided. The 
Shaft £5 carries a gear 46 Which meshes with 
a gear 37 carried by a rotatable shaft 48. The 
gear ineshes with a gear 33 which is rotat 
ably supported on a shaft 50. 
provided with an integrally formed clutch mem 
ber 5. ihe clutch member 5 together with 
the gear 9 are journalied in an anti-friction 
bearing 52 carried by the apron 3. The rear 
end of the shaft 59 is supported. by an anti 
friction bearing 53. A bevel gear 54 is mounted 
on the rear end of the shaft 5 and meshes with 
a bevel gear SS Which is fixedly mounted on 
the Worm shaft 4 . , 
A clutch member 56 is slidably keyed to the 

shaft. 63. In the position shown in Fig. 2, the 
clutch 33 is engaged. With the clutch member 5 
So that a rotary motion of the manually oper 
able traVerse Wheel 44 is transmitted through the 
gear 48, the gear 47, the gear 43, through the 
clutch members EA-53, to rotate the shaft 5E, 
and through the bevel gears 54 and 55 to rotate 
WOTm 6 i. The rotation of the worm 4 is trans 
mitted through the Worm gear 48, the shaft 3i, 
the gear 36, and the rack bar 35, to produce a 
longitudinal traversing movement of the table . 
The direction of traversing movement of the table 

is determined by the direction of rotation of 
tie manually operable tra Verse wheel 43. 
The clutch nember 6 is arranged to be shifted 

automatically in a nanner to be hereinafter de 
Scribed by means of a yoked member 57 which 
is provided with diametrically opposed studs 53 
engaging a groove 59 formed in the clutch mem 
ber 53. ...ihe yoked member 5 is supported on a 
rock shaft 69. A lever, C is also fixedly sup 
ported on the rock shaft 60 and is arranged to be 
actuated automatically in a manner to be here 
in after described to render the manually oper 
able tra Verse mechanism inoperative during 
poWeir traverse of the table and . Vice versa. 
A reve'sing mechanism is provided, compris 

ing a pivotally mounted reversing lever 65 which 
is fixedly mounted on the outer end of a rock 
shaft, 66 (FigS. 1 and 5). The reversing lever 65 
is arranged to be shifted either in a clockwise or 
celunterclockwise direction by means of a pair 
of adjustably mounted dogs 6 and 68 which are 
arranged in the path of a stud 69 carried by the 
reversing lever €5. The rockshaft 66 supports a 
downwardly extending arm 7 (Fig. 8) which is 
ai'i'anged to shift a yoke-shaped member longi 
tudinally When the reversing lever C5 is actuated 
icy the table dogs 6 and 69. The yoke-shaped 
member 2 is arranged to straddle- or engage a 
groove 2 formed in the periphery of a slidably 
mounted clutch member 3. The clutch member 
S3 is slidably keyed on a rotatable Shaft 74 which 
is journaled in anti-friction bearings 5 and T6 
(Fig. 7). . . . . . 
When the clutch member 73 is shifted toward 

the right (Fig. 7), it engages or neshes with 
clutch teeth formed integral With a gear 78. 
The gear 8 is rotatably Supported relative to the 
shaft 74 and meshes with a gear 79 which is 
keyed to or formed integral with a sleeve 80. The 
sleeve 89 is keyed to a reduced portion 8 of the 
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Worrin shaft, 
portion 3 i 
ing 82. 
When the clutch member 73 is shifted toward 

the left (Fig. 7), the clutch teeth on the left 
hand end of the clutch member 3 are shifted 
into engagement With a set of clutch teeth 83 
formed integral with a gear 84 which is in turn 
rotatably supported on the shaft 74. The gear 
84 meshes with an idler gear 85 which in turn 
meshes with a gear 85 which is formed integral 

2 . The outer end of the reduced 
S S Supported by an anti-friction bear 

with the sleeve 83. It is readily apparent from 
The gear 49 is . . the foregoing disclosure that when the clutch 

member 3 is shifted toward the left (Fig. 7), a 
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rotary motion is transmitted by the shaft 4, 
through the clutch member 3, through the 
clutch teeth 83, the gear 84, the idler gear 85, and 
the gear 83, to rotate the sleeve C9 in the reverse 
direction. 
A power operated driving mechanism is pro 

Vided for rotating the shaft 4. This mechanism 
may comprise a change speed gear unit 93 which 
is fixedly mounted. Within the base of the na 
chine. ... Power is supplied to the change speed 
gear unit 9i by means of a driving belt; 9 front 
any Suitable Source of power such as, for exam 
ple, an electric. motor nounted on the rear of the 
machine base fa. The driving belt 3: drivingly 
engages a pulley 92 mounted on the right-hand 
end of a rotatable shaft 93. The shaft 93 is jour 
nalled at one end in an anti-friction bearing 34 
Supported in the casing 33. The other end of the 
shaft. 93 is journalled in a bearing 95 formed in 
the hollow end of a rotatable shaft, S6. A clutch 
member 9 is slidably keyed on the shaft C3. A 
gear 98 is formed integral with the citatch intern 
ber 97 and is arranged to be thrown into or out 
of mesh with a gear 99 which is keyed to the 
right-hand end of a rotatable shaft 9: The 
shaft S is journalled in anti-friction bearings 

and 2, respectively, which are supported 
in the housing 98. A gear 63 is formed integral 
with the shaft (3 and meshes with a gear 94 
which is keyed to the right-hand end of the shaft 
96. The clutch member 92 is provided with clutch 
teeth .5 which are arranged to be thrown into 
or Out of mesh With clutch teeth 6 formed in 
tegral with the gear 24. , . 

It will be readily apparent from the foregoing 
disclosure that when the clutch member C is 
moved toward the left, the shaft 93 will be con 
nected, directly to rotate the shaft 95 at the sane 
Speed. If a reduced or slower speed is required 
on the shaft 96, the clutch member 97 may be 
noved toward the right (Fig. 7) to throw the 
gear 88 into nesh with the gear 39 so that the 
rotary riotion of the shaft 33 is transmitted 
through the gear 93, the gear 99, the shaft 09, 
and the gear 3, to rotate the gear 34 and the 
shaft 93 at a reduced or slower speed. A man 
ually operable clutch shifting lever 6 is pro 
vided On the front of the machine base. The 
lever & is operatively connected to actuate the 
-clutch member 37 so that either a fast or a slow 
Speed may be provided to traverse or reciprocate 
the Work supporting table 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 it (Fig. 
7) carried by the casing 9 ). The other end of the 
Shaft 96 is rotatably journalled in a bearing sleeve 
68 formed in a hollow end portion of a rotatable 

shaft C9. The shaft. 9 is journalled in an anti 
friction bearing is supported in the casing 90. 
The shaft 59 serves as a support for a slidably 
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mounted clutch member it having clutch teeth 

2 which are arranged to be thrown into or out 
of engagement with clutch teeth is formed on a 
clutch member 14. The clutch member 4 is 
fixediy mounted on the right-hand end of the 
shaft ; (Fig. 7). - 
gether with its associated parts Serves as a stop 
and start clutch whereby the reciprocatory move 
ment of the work supporting table i? may be 
stopped or started When desired. A manually op 
erable clutch ... shifting lever 5 is pivotally 
mounted on the front of the machine base and is 
operatively connected to actuate the clutch 
member to stop and start the table move 
linent as desired. . . . 
The stop and start lever 5 is pivotally sup 

ported on a stud if T which is supported by a 
bracket 8 fixedly mounted on the apron 3. 
The lower end of the lever 5 is connected by 
means of a stud 9 with the left-hand end of a 
slidably mounted plunger 20 (Fig. 3) which is 
journalled in a bearing f2 formed in the apron 
3f. The inner end of the plunger 20 is oper 
atively connected by a stud f 22 with a rock arm 
f23. The rock arm 23 is pivotally supported by 
a stud 24 which is fixedly mounted within the 
apron 3. The lower end of the rock arm 23 
is provided With a transversely extending slot 
25 within which fits a spherically shaped stud 
i26. The stud 26 is fixedly mounted to a piv 
otally mounted plate 27 which is in turn sup 
ported by a stud 28 (Figs. 2 and 5). The stud 
i28 is fixedly mounted within the apron 3. A 
yoke-shaped lever 30 is pivotally supported on 
a stud 3 (Fig. 3) which is fixed relative to the 
apron 3 and the base 0. The yoke-shaped lever 
30 is provided with shoes 32 and 33 which are 
arranged to ride within a groove 34 formed in 
the periphery of the clutch member . The 
yoke-shaped lever 3) is provided with a down 
Wardly extending arm 35 which supports a rol 
er 36 at its lower end. The roller i36 is ar 
ranged in the path of a cam face 37 formed on 
the pivotally mounted plate 27. - ' - 

It Will be readily apparent from the foregoing 
disclosure that when the stop and start lever 

5 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 23 in a clockwise 
direction (Fig. 3). This movement of the rock 
arm 23 serves through the spherically shaped 
Stud 26 to rock the plate 27 in a clockwise di 

'The clutch member to-: 

10 

3. 
hold the stop and start clutch member fit in an 
engaged position to reciprocate the table by 
power. When the cam plate 27-137 moves 
into the positions illustrated in Figs. 2, 3 and 5, 
the yoke-shaped member 30 is moved against 
the tension of the spring 4 ... 
When it is desired to start reciprocation of the 

table by power, the operator grasps the knob 
at the upper end of the lever 5 so as to release 
the latch 38 and then Swings the lever 5 in . 
a counterclockwise direction (Fig. 3) which 
movement shifts the plunger 20 toward ... the 
right to rock the rock arm 23 in a counterclock 
Wise direction. This movement of the rock arm 

20 

123 serves to rock the plate 27 in a counterclock 
wise direction (Fig. 2) so that the cam face 
37 moves away from the roller 36, thus releas 

ing the tension of the Spring 4 which serves to 
throw the clutch member toward the left 
(Figs. 2, 5 and 7) into an engaged position to 
start the power traverse or reciprocation of the 
Work Supporting table . 

It is desirable to provide a suitable interlock 
ing mechanism between the stop and start clutch 

lf for actuating the table by power and the 
clutch 56 for engaging or disengaging the man 
ually operable traverse wheel 44. The plate 27 

rection (Fig. 2) during which movement the . 
cam face f37 engages the roller 36 and rocks 
the yoke-shaped lever 30 in a counterclockwise 
direction (Fig. 5) which movement shifts the 
Stop and start clutch member toward the 
right to disengage the same, thus stopping the 
traversing or reciprocating movement of the 
work Supporting table . . 
A Spring-pressed pivotally mounted latch 

member 38 is supported on a stud 39 carried by 
the lever 5. The latch member 38 is arranged 
to engage a latch pin 39a which is fixedly sup 
ported on the apron 31. The latch member 38 
is yieldingly held in the position illustrated in 
Fig. 3 by means of a compression spring 40 and 
serves normally to hold the lever 5 in a posi 
tion to hold the stop and start clutch if in a dis 
engaged position. So that the table is not moved 
by power. 
nected between a stud on the yoke-shaped lever 
138 and a stud which is fixed within the apron 
3. The spring 4 serves normally to tend to 

A tension spring 4f (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 f46 
With One end of a connecting rod 47. The other 
end of the connecting rod 47 is pivotally con 
nected by a stud 48 with the arm 6 (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 i? 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 Operative. In this position of the parts, 
the table may be traversed longitudinally by 
rotation of the manually operable traverse wheel 

5 44, and the direction of movement of the table 
is determined by the direction of rotation of the 
hand wheel 44. . 
When it is desired to start the power traverse 

or reciprocation of the table f, the stop and 
Start lever 5 is shifted from the position shown 
in Fig. 3 in a counterclockwise direction, which 
movement rocks the plate 27 (Fig. 2) also in a 
counterclockwise direction, thus releasing the 
tension of the Spring 4f to throw the stop and 
start clutch member if f into operative engage 
ment so that power will be transmitted through 
the gear mechanism 90 to reciprocate the table 
lf. At the same time the plate 27 is moved in 
a counterclockwise direction, the connecting rod 
47 is moved toward the left, which movement 
rocks the lever 6 and the yoked member 57 in a 
counterclockwise direction to throw the clutch 
member 56 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 . 
Similarly, when the stop and start lever 5 
is moved into the position illustrated in Fig. 3 to 
disengage the clutch f, the rod 4 automati 
cally shifts the lever 6, and the yoke 57 auto 
matically to engage the clutch member 56 with 
the clutch teeth 5 ?, thus automatically render 
ing the manual traverse wheel 44 operative. 
The table reversing mechanism is provided with 

a load and fire mechanism whereby the reversing 
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clutch i3 is disengaged by movement of the table 
it, after which the load and fire mechanism auto 
matically shifts the clutch 73 into its reverse 
position. A spring-pressed, arrow-pointed plung 
er 55 is slidably mounted within the arm 9. A 
spring 56 of the compression type exerts a down 
ward pressure on the plunger 55 to maintain it 
in operative contact with a rotatable roller. 
which is supported on a stud 58. The stud 458 
is in turn fixedly supported on the apron 3. 
When the reversing lever 65 is shifted by the 
table dogs 3 or 63 to reverse the direction of 
movement of the table i, the spring- tr. 
plunger 55 rides up the surface of the roller 15 
which movement serves to further compress the 
spring 53. At the time the clutch 3 is disen. 
gaged, the plunger 55 has just passed over the 
high point on the roller 457, after which the re. 
leased compression of the spring 56 rapidly 
throws the reversing clutch. 73 into its reverse 
position. . . . 
A clutch member 69 which is slidably keyed on 

the shaft $8 serves when noved toward the left 
to throw the clutch teeth formed on the left 
hand end of the clutch member 60 into engage 
ment with clutch teeth Si formed on the right 
hand end of the shaft 3, so that the shaft (99 
will be rotated directly by and at the same speed 
as the shaft 96. In this position of the parts, a 
gear 62 keyed to the shaft 109 meshes with a ; 
gear 63 fixedly mounted on a rotatabie shaft 
f84. The shaft. 64 is journalled in anti-friction 
bearings 35 and f36 in the gear casing 30. The 
shaft. 64 also carries a spiral gear 82 (Fig. 7) 
which serves to transmit motion to actuate the 3 
grinding wheel feeding mechanism. The spiral 
gear Si is operatively connected to rotate a 
crank plate 3 and thereby to transmit an oscil 
lating movement to a feed pawl which serves 
to produce an infeeding movement of the wheel 
slide 25 aind tie grinding wheel 27. 
In grinding cylindrical work pieces where the 

traverse grinding method is employed, it is der 
sirable to provide a suitable dwell control mech 
anism to maintain the work supporting table if 
stationary for a predetermined time interval at 
the ends of its reciprocatory stroke before it starts 
traversing in the reverse direction in order that 
the end portion of a work piece may rotate in 
operative grinding contact With the grinding. () 
wheel 2 so that the end portion of the work 
piece will be ground to the same extent that the 
center portion thereof is ground. In the pre 
ferred construction, a dwell 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 
interval. The stop and start clutch if f is utilized 
to control the table dwell at the ends of the re 
ciprocatory stroke thereof. An electrical solenoid 
it (Fig. 3) is operatively connected by means of 
a stud i ; to an upwardiy extending arm 72 
which is formed integral with the yoked member 
130. It will be readily apparent from the fore 
going disclosure that When the solenoid d) is 
energized, the arm 2 (Figs. 3 and 6) and the 
yoked member 30 will be rocked to move the 
clutch meraber into a disengaged position, as 
shown in Fig. 7. - 
A suitable control mechanisin is provided for 

maintaining the clutch in a disengaged posi 
tion for a desired predetermined interval. A 
normally open limit switch 5 is fixedly mounted 
within the apron 3 and is arranged to be auto 
matically closed by a vertically movable plunger 

2,327,255 
16 which is actuated by a cam T. carried by the 

rock shaft 66. It will be readily apparent from 
the foregoing disclosure that each time the re 
versing lever 65 is shifted by either the table dog 

5 67 or the dog 68, the rocking movement thereof 
serves to throw the reversing clutch 73 into a dis 
engaged position and at the same time the cam 

causes a vertical movement of the plunger 16 
to close the normally open switch (75. The limit. 
Switch is serves when closed to energize the 
solenoid 19 to shift the stop and start clutch 
into a disengaged position. As shown in the wir 
ing diagram (Fig. 6), electric power is supplied 
from a source, as indicated by the power lines 79. 
The power lines 79 are connected to the nor 
mally open limit switch 15 and also to the sole 
noid 19 and to an electric time delay relay 78. 
The time delay, relay 78 may be any of the 
standard adjustable time delay relays such as, 

10 

20 

2 5 

the solenoid 70 and at the same time to set the 
time relay 78 in motion. The energizing of the 
solenoid 19 disconnects the stop and start clutch 

, thus breaking the power connection to the 
table driving mechanism which remains disen 
gaged for a predetermined time interval, as gov 
erned by the time, relay 18. After the prede 
termined time intervalhas elapsed, the time relay 
8 breaks the circuit to deenergize the solenoid 
9, thus releasing the tension of the spring 14? 

(Fig. 5) which rapidly throws the stop and start 
clutch fi into engagement to start the move 
ment of the table 4 in the opposite direction. It 
will be readily apparent from the foregoing dis 
closure that the dwell control mechanism as above 
described in no way interferes with the normal 
operation of the reversing clutch 3 and func 
tions independently thereof. By manipulation 

5 of the control knob of the time relay 8, a dwell 
of the desired and predetermined extent may be 
obtained at both ends of the table stroke. 
The operation of this improved cylindrical 

grinding glachine will be readily apparent from 
re. A work piece to be 

g wheel motor 23 are started to ini 
ork rotation and the rotation of the 

el 2, after which the driving belt 
iQa and the grinding operation may 

- - - - l 

previously inade, the manually operable stop and 
start lever 35 is shifted in a counterclockwise 
direction (Fig. 3) to throw the clutchi into en gagement to start the reciprocatory movement of 
the table it, after which the grinding wheel slide 
25 and the grinding w . . . . . . . . . . . . . . . . 

GO 

t 

r the dog 
arried by the reversing lever 65, 

ment-operates to Swing the l 
e and reverse the psition of 
clutch 13. 

time the table reversing clutch 13 
the SWinging movement of the re 

tes through the can TT 
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and the plunger-16 to close the normally open 
limit switch 75 to energize the solenoid 79, 
thereby disengaging the stop and start clutch if 
and at the same time setting the electric time 
relay. T8 in motion. The table it dwells at the 
end of its reciprocatory stroke for a predeter 
mined time interval to allow the grinding Wheel 
to grind around the end portion of the Work 
piece, as governed by the setting of the time de 
lay relay 78. After the predetermined dwell in 
terval has elapsed, the time relay 8 operates to 
break the circuit so as to deenergize the Sole 
noid 78, thereby releasing the tension of the 
spring 4 which serves to shift the stop and 
start clutch rapidly into engagement to Start 
the table moving in the reverse direction. It 
will be readily apparent from the foregoing dis 
closure that the time interval or dwell may be 
readily controlled by nanual adjustment of the 
time relay it 8. 
The clutch nenbei is interconnected. With 

the clutch 56 so that when the stop and start 
clutch f is in position for driving the table 
by power, the clutch 56 Will be disengaged, thus 
rendering the manually operable traverse wheel 
44 inoperative. Similarly, when the stop and 
start clutch is noved to a disengaged posi 
tion, the clutch 56 will be automatically shifted 
into an engaged position so that the table may 
be manually traversed and adjusted by rotation 
of the manually operable traverse wheel 4i. 

It Will thus be seen that there has been pro 
vided by this invention apparatus in which the 
various objects hereinabove set forth together . 
with many thoroughly practical advantages are 
successfully achieved. As many possible en 
bodiments may be made of the above invention 
and as many changes night be made in the em 
bodiment, above set forth, it is to be understood 
that all matter herein set forth or shown in the 
accompanying drawings is to be interpreted as 
illustrative and not in a limiting sense. 
We claim: 
1. In a grinding machine having a base, a lon 

gitudinally reciprocable table thereon, means in 
cluding a reversing lever and clutch to recipro 
cate said table, a driving mechanism including 
a start and stop clutch to drive said reversing 
clutch and table, and neans actuated auto 
matically in timed relation with movement of 
said reversing lever to disengage said start and 
stop clutch during table reversal for a predeter 
mined period of dwell. 

2. In a grinding machine having a base, a lon 
gitudinally reciprocable table, means including a 
reversing lever and clutch to reciprocate said 
table, a driving mechanism including a stop and 
Start clutch to drive said reversing clutch and 
table, means actuated automatically by said re 
versing lever to disengage said stop and start 
clutch during table reversal, and means auto 
matically to engage said start and stop clutch 
after a predetermined time interval. 

3. In a grinding machine having a base, alon 
gitudinally reciprocable table, means including a 
reversing lever and clutch to reciprocate sai 
table, a power operated driving mechanism in 
cluding a start and stop clutch to drive said re 
versing clutch and table, and an electrically ac 
tuated dwell control mechanism which is actu 
ated by and in timed relation with movemento 
said reversing lever to disengage Said start and: 
stop clutch for a predetermined time interval. 

4. In a grinding machine having a base, alon 
gitudinally reciprocable table, means including a 75 

S 
reversing lever and clutch to reciprocate said 
table, a driving mechanism including a start 
and stop clutch to drive said reversing clutch and 
table, means including a control lever to engage 

is said start and stop clutch, a Solenoid operatively 
connected to disengage said start and stop clutch, 
and means including a switch actuated by and 
in timed relation with movement of said revers 
ing lever to energize said solenoid so as to dis 
engage said start and stop clutch for a predeter 
mined time interval. 

5. In a grinding machine having a base, a lon 
gitudinally reciprocable table, means including a 
reversing clutch to reciprocate said table, a table 
actuated reversing lever and a load and fire mech 
anism automatically to shift said reversing clutch 
into a reverse position at the ends of the table 
stroke, a driving mechanism including an inde 
'pendent start and stop clutch to drive said re 

20 versing clutch and table, means including a con 
trol lever to engage said start and stop clutch, a 
solenoid operatively connected to disengage said 
Start and stop clutch during the period of re 
versal, means including a switch actuated by and 
in timed relation with movement of said revers 
ing lever to energize said solenoid to disengage 
said stop and start clutch, and means including 
an electrical time delay relay which is set in mo 
tion by the switch to deemergize the solenoid 
after a predetermined time interval automatical 
ly to engage said start clutch to start the table 
in the reverse direction after a predetermined 
period of dwell. 

6. In a grinding machine having a base, a lon 
gitudinally reciprocable table, means including a 
reversing lever and clutch to reciprocate said 
table, a driving mechanism including a start and 
stop clutch to drive said reversing clutch, and 
table, yieldable means normally to maintain said 
clutch engaged, a can operatively connected to 
disengage said clutch, a control lever to actuate 
said can, a manually operable table traverse 
mechanism, a clutch interposed between said 
mechanism and the table, and operative connec 
tions between said cam and said latter clutch au 
tomatically to render said manual traverse mech 
anism operative when said can is moved to dis 
engage said start and stop clutch. 

7. In a grinding machine having a base, alon 
gitudinally reciprocable table, means including a 
reversing lever and clutch to reciprocate said 
table, a driving mechanism including a start and 
stop clutch to drive said reversing clutch and 
table, a Spring normally to maintain said clutch 
engaged, a cam operatively connected to disen 
gage said clutch, a control lever to actuate said 
can, a manually operable table traverse mech 
anism having a clutch interposed between the 
mechanism and the table, and operative connec 
tions between said cam and said latter clutch au 
tomatically to render said manual traverse mech 
anism inoperative when said can is moved to en 
gage said stop and start clutch. 

8. In a grinding machine having a base, a lon 
gitudinally reciprocable table, means including a 
'reversing clutch to reverse the movement of the 
table, a table actuated reversing lever to actu 
te Said clutch, a load and fire mechanism to 

shift said reversing clutch rapidly into a reverse 
position, a driving mechanism including an in 
dependent stop and start clutch to drive said re 
ersing clutch and table, a manually operable 

lever to actuate said start and stop clutch, and 
an automatic dwell control therefor including a 
Solenoid operatively connected to disengage said 
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6 2,327,255 
start and stop clutch, an adjustable electric time said relay being arranged after a predetermined 
relay operatively connected thereWith, and a limit time interval to deemergize said solenoid, thereby 
Switch actuated by movement of said reversing engaging said stop clutch to start the table in 
lever Which is operatively connected to energize the reverse direction. 
said solenoid and simultaneously to start the time CARL G. FLYCARE. 
relay to disengage said stop clutch to cause a pre- STEWARI S. MADER. 
determined dwell at the end of the table stroke, 
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