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Patented Oct. 17, 1944 2,360,462 

UNITED STATES PATENT of FICE 
2,360,462 

METALWORKING MACHINE 

Merton H. Arms, Springfield, Wt., assignor to 
Bryant Chucking Grinder Company, Spring 
field, Wt, a corporation of Vermont 

Original application November 9, 1940, Serial No. 
365,071, now Patent No. 2,310,338, dated Febru 
ary 9, 1943. Divided and this application July 
14, 1942, Serial No. 450,866 

(CI. 51-50) 23 Claims. 

This invention relates to metal working ma 
chines and more particularly to machines for 
effecting relative traverse and feed between work 
and a tool. While in its broadest aspect it is not 
limited to any particular machine, the inven 
tion has been developed more particularly to suit 
the requirements of internal grinding machines. 
One object of the present invention is to pro 

Vide inproved hydraulic actuation of the various 
Operations of the machine. 
A further object is to provide for control of 

Speed and length of stroke of the reciprocating 
member which supports either the tool or work, 
by the position of a control member which auto 
natically determines such speed and length of 
traVerse. 
A further object is to provide for automatic 

control of Supplemental mechanism in proper 

O 

5 

time to the reciprocation of the reciprocating 
member, through the position of a control mem 
be which determines the particular cycle of 
Operations &t any particular time. 

Further objects and advantageous construc 
tions Will appear from a description of the ma 
Chine exemplifying the invention shown in the 
accompanying drawings, in which 

Figure 1 is a front elevation of an internal 
grinding machine embodying the invention. 

Figure 2 is a fragmentary top plan view of the 
S33. 

Figure 3 is a detail sectional view on line 3-3 
Of Figure 5. 

Figure 4 is a detail Sectional view on line 4-4 
Of Figure . 

Figure 5 is a fragmentary longitudinal sec 
tional View on line 5-5 of Figure 2. 

Figure 6 is a detail sectional view on line 6-6 
Of Figure 4. 

Figure 7 is a detail sectional view on line T-7 
Of Figure 4. 

Figure 8 is a fragmentary view, partly in ele 
Vation, and partly broken away and in section, 
of the grinding wheel feed mechanism. 

Figure 9 is a view similar to a portion of Fig 
lure 2, but to a larger scale. 

Figures 10, 11 and 12 are detail sectional views 
On the correspondingly numbered section lines 
of Figure 9. 

Figure 13 is a detail sectional view on line 
f3-3 of Figure 10. 

Figure 14 is a diagram of the wheel slide 
hydraulic drive, the automatic reversing valve 
being in "grind' position. 

Figure 15 is a view similar to a portion of 
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Figure 14 but with the parts in position for re 
Verse direction traverse. 

Figures 16, 17 and 18 are views similar to a 
portion of Figure 14, but showing the automatic 
reversing valve in “dress,' 'stop,' and “fast' 
positions, respectively. 
As shown best in Figures 1 and 2, the machine 

may comprise a base supporting at One end 
portion a work supporting carriage 5. On the 
carriage 5 is a support 4 within Which is jour 
nailed a Work-carrying Spindle 4. Which carries 
a suitable work Supporting chuck 42 at its in 
ner end and belt, pulleys 43 at its outer end. 
The pulleys 43 may be driven by belts 52 pass 
ing around them and also around pulleys of a 
Suitable motor (not shown). 
The work cairiage may be moved transversely 

of the machine as for positioning and feed. For 
this purpose the top portion of the machine bed, 
as shown best in Figure 4, may have Secured 
thereto a bearing 6) Within Which a nut men 
ber 6 is rotatably mounted, but held against 
axial motion. The nut member 6? has threaded 
engagement with a lead screw 62. This nut 
member 6 is shown as provided With a Worm 
wheel portion 63 with which meshes a Worm 64 
on a shaft 65. When the shaft 65 is stationary, 
the nut member 6 is held against rotation, but 
rotation of the screw 62 may then be employed 
to move the Work-holding carriage. To this end 
the lead screw 62 extends through a bearing 
sleeve 66 secured in a bracket member 67 at 
tached by means Such as ScreWS 68 to the for 
ward face of the work carriage 5, and to the for 
ward end of this lead screw 62 is keyed a hand 
feed wheel 0 by Which it may be rotated. 
Means may be provided for locking the lead 

Screw 62 against rotation and also for produc 
ing, when desired, a slow feed rotation thereto. 
To this end, the lead Screw 62 has secured there 
to between the bearing bushing 66 and the wheel 
70 a worm wheel 7, and as shown best in Fig 
ures 4 and 6 this Worm wheel may be engaged 
by a worm 72. This worm 72 is carried by a 
shaft. 3 Which is journaled longitudinally of a 
lever 74. This lever, is fulcrumed at 75 and by 
upWard rocking of this lever, the Worm 2 may 
be lifted out of contact With the worm wheel 

as shown in the dotted line position of Figure 
6. When so lifted the hand wheel 7 O is free to 
be turned, thus rotating the lead Screw 62 for 
relatively fast motion. 
When the lever 74 is in the full line position 

shown in Figure 6 with the worm 72 in engage 
ment With the worm wheel 7, the lead screw 62 



2 
is locked against rotation by means of the wheel 
70, but it may be given a slow rotation by rota 
tion of the Shaft 3 carrying the Worm 2. For 
this purpose the outer end of the shaft 72 has 
Secured thereto as by a set screw 6 a Small hand 
Wheel 7. The lever 74 is mounted in a portion 
Of the bracket 67 and is normally substantially 
covered by a cover plate 78. 
AS before noted, motion of the work carriage 

5 may be produced by rotation of the nut mem 
ber 6 by rotation of the shaft 64. As shown best 
in Figure 7, this shaft 64 is journaled within a 
Sleeve 8 and has keyed to its outer end a hand 
wheel 8 provided with actuating handles 82. In 
Wardly of the hand wheel 8 there is rockably 
mounted on a bushing 84 within which the shaft 
64 is journaled the hub 85 of a bell crank lever 
having an arm 86 and an arm 87 (see Figures 7 
and 8). The arm 87 has pivoted thereto a feed 
dog 88 adapted to engage the teeth of a ratchet 
Wheel or ring 89 Secured to the inner face of the 
hand Wheel 8, So that by rocking of the bell 
Crank lever a relatively slow intermittent turning 
of the hand wheel 8 may be produced thus to 
effect a slow power feed of the Work carriage 
through the slow intermittent rotation of the 
Shaft 64. This feed through rotation of the 
Shaft 64, is, of course, unaffected by the locking 
Of the Screw 62 against rotation. 
A ring member 9) having a suitable pawl knock 

off may be rotatably supported between the 
ratchet 89 and the back face of the hand wheel 
8; and it may be provided with internal teeth 
Iileshing with a pinion 92 of a shaft 93 projecting 
through the hand wheel 8 and carrying a knob 
94 on its outer end by which it may be turned, 
thereby to adjust the angular position of the 
knock off ring 90 and thus to determine the ex 
tent of feed by rocking of the bell crank lever 
arm 86. For the purpose of rocking this bell 
Crank, its arm 86 is operatively connected to the 
upper end of a feed actuating hydraulic plunger 
S5 Working in a cylinder 96 and normally held 
elevated as by a Spring 9. The operation of this 
feed mechanism Will be more fully described in 
Connection with the hydraulic system. 

Tool carriage mounting and control 
The tool herein shown as a grinding wheel 50 

is carried by a rotatable shaft 5 journaled in a 
long quill 52 carried by a wheel head bracket 
520 and there may be, if desired, a second tool or 

grinding wheel 53 carried by a shaft (not shown) 
journaled in a quill 54 in a second wheel head 
bracket 55. These brackets are shown as car 
ried by a base 56 which has dovetail connection 
With a Supporting hollow block 57 and support 
the grinding Wheel shafts outwardly of the base 
56 allowing a long grinding stroke with rigid 

Support of the grinding wheels. This block 57 is 
carried by a carriage 58. This carriage is rock 
ably Supported by a tube or hollow bar 59 which 
is slidably and rockably mounted on semi-cylin 
drical bearing members 8?. Extending into the 
tube 59 is a shaft 60 provided with an enlarged 
diameter portion 6 which slidably fits within 
the tube 59 and forms a piston therefor. 
The shaft 60 has reduced diameter end por 

tions 62 and 63. The portion f62 is hollow and 
through the Center thereof passes a pipe 64 which 
extends into the piston portion 6 and com 
municates through a port, 65 to the interior of 
the tube 59 to the right of the piston as shown in 
Figure 5. The Space outwardly of the pipe 64 
and between it and the inside of the shaft portion 
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2,360,462 
62 communicates through the port 66 with the 

left hand side of the piston 6. The shaft por 
tion 63 is solid in cross section and is slidably 
guided through a sleeve f67 which engages a 
larger internal diameter portion of the tube 59 
and forms a closed end to the pressure cylinder 
which travels relative to the piston 6. The 
right hand end of the tube 59 is open but the 
left hand end is closed by a bushing 70 having a 
portion filling the Space between the outside of 
the Shaft portion 62 and the inside of the tube 
59. A second collar secured against the left 
hand end of the tube 59 and a reduced diameter 
portion of the collar competes the closure of 
this end of the tube 59 to the hollow piston rod 
portion 62. The inner end of the bushing 70 
and the adjacent face of the piston f6 have 
nating concentric Stepped portions which act as a 
dash pot to cushion the slide motion at the Outer 
limit of its notion. 
This tube 59thus forms a fuid pressure cylin 

der, fluid under pressure being introduced into 
the pipe 64 and discharging through the port 
f66 and pipe 75 serving to force the tube 59 
and the tool carriage Carried thereby to the right 
from the position in Figure 5, while fluid intro 
duced into the Space between the pipe 64 and 
the inside of the shaft section 62 through the 
pipe 5 while the escape of fluid is permitted 
through the pipe 64 acts to move the tool slide 
to the left or toward the work Spindle. The left 
hand end of the shaft portion 62 extends through 
a bushing 76 loosely mounted in an end wall 
member 7 Secured as by Screws to the machine 
base , and on the left hand end of this portion 
62 there is positioned a nut 78 which holds the 

shaft 62 in position. The loose mounting of 
the bushing 6 prevents cranping of the shaft 
portion 62, and a yieldable sealing ring 78a. 
prevents the escape of oil around this bushing. 
The pipe 75 then enters into an opening in an 
end cap 79 into which also extends the pipe 64 
with Which communicates a Second pipe 80. The 
right hand end of the tube 59 may be covered 
by a hood 82 Which is telescopically related to a 
second hood member 33 into which the right 
hand end of the tube fS9 may pass when the 
tool Carrier is retracted to its greatest extent. A 
guard or shield f84 secured to the left hand end 
of the carriage 58 and having downwardly and 
OutWardly sloping top faces overlying the tube 
f59 extends beneath the bed and has trans 
Versely extending top ribs for directing foreign 
matter laterally. 
The carriage 58 and the member 82 are pro 

Wided. With a pair of Spaced inclined ways 85 and 
86, respectively, on Which may be adjustably sup 

ported a pair of slides 8 and 88 which Support 
between them belt tightener pulleys 89 and 90. 
These pulleys engage beits 9 and 92, respec 
tively, which pass over a driving pulley 93 of a 
driving motor 94 and over pulleys 95 and 96 
on the grinding wheel shafts 5 and one (not 
shown) journaled within the quil 54, respec 
tively. The motor 94 is carried by the tool car 
riage as shown in Figure 3, being bolted to the 
lower face thereof, so that it partakes of the mo 
tion of this carriage and remains in the same re 
lation to the grinding wheel pulleys 95 and 96 
at all times. 
The tool carriage eXtends rearwardly of the 

tube 59 which rockably Supports it and as shown 
in the parent application Serial No. 365,071, filed 
November 9, 1940, now Patent No. 2,310,338, 
granted February 9, 1943, for Metal working ma 
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chine, of which the present application is a di 
Vision, means may be provided for controlling the 
angular position of the tool carriage about the 
axis of the tube 59. As this mechanism forms 
no part of the present invention, however, it is not 
illustrated herein. 

Tool carriage traverse mechanism. 
The hydraulic mechanism for effecting traverse 

and control of the tool carriage is shown in de 
tail in Figures 5 to 14, inclusive. Referring first 
to Figure 14, at 350 is shown a tank having a 
liquid such as oil which is employed to drive the 
tool carriage, being supplied and discharged 
through the pipes 5 and 80 shown in detail 
in Figure 4 as previously described. The mov 
able cylinder 59 is indicated diagrammatically 
in Figure 14, this cylinder supporting the tool 
carriage. Liquid is pumped from the tank 350 
by the pump 35 into the pipe 352. A limiting 
pressure valve 353 communicating with the pipe 
352 and discharging to the tank 350 through the 
pipe 354 acts to maintain pressure in the pipe 
352 at the desired amount. This pipe 352 leads 
to a valve casing 3540 within which is positioned 
a pilot valve 355 and a reversing valve 356. It 
also leads through the pipe 357 to a Valve casing 
358 containing an operator actuable controlling 
valve 359 and a shut off valve 360, which may 
be actuated at Suitable times to cut out the auto 
matic valve within the casing 3540 when hand 
control of the traverse is desired. In the position 
shown in Figure 14 for automatic grinding trav 
erse, liquid under pressure passes from the pipe 
352 through the passages 365 and 368, the valve 
port 369, to the pilot valve, through the longi 
tudinal passage 37? in this valve, through the 
port 372, the passage 373 and the passage 374, 
through the check valve 330 and throttle valve 
373 and finally also through port 3732 to the 
left end of the reversing valve 366, thus forcing 
the reversing valve 356 into the position shown, 
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the fluid under pressure escaping from the right 
hand end of this valve first through the pipes 
438 and 439 and later through the pipe 439 only 
when the valve closes the port 4370, the throttle 
valve 4390, passage 438, port 437, through the 
valve passage 435, port 37 f, passage 443 and 
pipe 444 to the discharge pipe 49. A check 
valve 439 in the pipe 439 prevents free discharge 
through the pipe 439 so that the rate of flow 
and thus the rate of motion of the reversing 
valve near the end of its stroke is determined 
by the setting of the throttle valve 4390. This 
adjustment of the Speed of motion of the revers 
ing valve allows for a sharp control of the cut 
off for the tool slide so that the slide is stopped 
at a definite point. In this position of the revers 
ing valve, fluid under pressure around the neck 
366 of the reversing valve may pass through the 
passage 375 around the neck 376 of the valve 
360, port 377, around the neck 38 of the hand 
operated valve 359 and out through the port 
379 to the pipe 5, thus forcing the cylinder 
59 to the left. The discharge from the opposite 
end of the cylinder takes place through the pipe 
f80, the port 389, around the neck 38 of the 
manual control valve 359, through the port 382, 
around the neck 383 of the valve 360, through 
the pipe 385, through the port 386, around the 
neck 387 of the reversing valve, through the port 
388 and passage 389, the port 390 of the pilot 
valve, around the neck 39 of this, valve, the port 
392, and the pipe 393 to a valve casing 394. 
Within this valve casing 394 is a rocker valve 395 
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3 
having two ports 396 and 397 therearound. The 
port 396 is a restricted port, the extent of open 
ing of which may be adjusted by turning the 
valve 395, thus to determine the rate of discharge 
of fluid from the cylinder 59 and thus to deter 
mine the traverse rate. The port 397 is always 
wide open until after port 396 is wholly closed, 
but in grinding position no liquid passes there 
through as Will later appear. The parts in this 
figure are in the grinding condition during which 
the port 396 allows the discharge through the 
pipe 398 into the port 399 of the manual control 
valve 400 which is vertically movable to any 
selected of four positions in any of which it may 
be yieldably retained as by a ball detent 40 
shown in Figure 10, and determines in order 
whether the control is set for grinding, dressing, 
Stop or fast Speed. 
In Figure 12 these four positions, grinding, 

dressing, stop and fast speed are shown indicated 
by the corresponding angular positions in a verti 
cal plane of a control handle 408 which carries 
a mutilated gear 402 meshing with a pinion 403, 
which, in turn, meshes with a rack portion 404 
and the valve 400. This valve is also permitted 
a rocking motion, this for the purpose of con 
trolling the axial position of the pilot Valve 355, 
one end of which is formed as a rack bar 405 
with which meshes a gear 406 on the lower end 
of the valve 400. The rocking motion of this 
valve 400 does not, however, affect in any way 
its control of its valve ports and the handle 408 
rocks with it in a horizontal plane. 
In the grinding position shown for this valve 

409 in Figure 14, the discharge from the pipe 
398 and the port 399 passes around the valve 
400 to the pipe 43, around the valve neck 40 
and through the port 42 and pipe 44, both 
pipes 43 and 4f 4 leading to a valve casing 45 
Within Which is a rockable valve 46. The pipe 
43 is always open to the pipe 398 through an 
annular passage around the outside of the valve 
400 regardless of the position of the valve 400. 
The valve 46 has a pair of ports 4f7 and 48, 
both of which, in the position shown in Figure 
14, communicate with the discharge pipe 49 
leading back to the tank 350. Beside passing 
through the pipe 398 to the valve 400 there is 
also a by-pass discharge from the pipe 398 
through an adjustable restricted rocker valve 
420 having the V port 42, through the pipe 422, 
the port 423 of the valve 400, which also leads 
around the neck 40 of this valve from which 
the discharge takes place, as previously described. 
The port 397 of the adjustable valve 395 leads 
through a pipe 426 to a port 427 of the valve 
400, but in this position of the parts, this port 
427 is closed by the part 428 of the valve 400 
so that in grind position the traverse speed is " 
controlled by the extent of opening of the port 
396 of the valve 395. The pilot valve is also 
forced fully to its right hand position by a “load 
and fire’ hydraulic means, since as soon as this 
Valve has been moved far enough to open the 
valve passage 37 to pressure, this pressure acts 
on the left hand face of the valve shoulder 3550 
while the shoulder 355 at the right hand end 
of the pilot valve is open to discharge through 
the valve passage 435. 
When the tool carriage approaches the left 

hand end of its travel, a dog 430 thereon engages 
the head 43 of the valve 400 and continued 
motion of the carriage rocks the valve 400 and 
moves the pilot valve 355 axially toward the posi 
tion shown in Figure 15 to which it is forced by 



4. 
the hydraulic "load and fire,' fluid under pressure 
passing to the right hand face of the shoulder 
355f through the valve passage 435 and being 
discharged from the left hand face of the shoul 
der 3550 through the valve passage 37, as will 
appear. In this position of the valve 355, the 
valve passage 37? has been moved out of registry 
with the port 369 and a valve passage 435 placed 
in registry therewith, thus permitting the fluid 
under pressure to pass through this passage 435 
through the Valve passage 436 and the port 437, 
the passage 438, and the passage 439 to the right 
hand end of the reversing valve 356, thus driving 
the reversing valve to the left to the position 
shown in Figure 15, while the left hand end of 
the reversing Valve discharges through the pipe 
374, the passage 373, the valve port 440, around 
the neck 44 of the pilot valve through the valve 
passage 3, the port 42, passage 443, and pipe 
444 to the discharge line 49. With the reversing 
Valve in this position, fluid under pressure passes 
from the pipe 352 and port 365 around the neck 
387 of the reversing valve, port 386 to the pipe 
385 leading to the manual traversing valve cas 
ing, around the neck 383 of the valve 360, passage 
382, around the neck 38 of the hand control 
valve, and through the pipe 80 to the power 
cylinder 59 to drive the carriage in the reverse 
direction or to the right, the discharge taking 
place through the pipe 75, past the neck 378 of 
the hand control valve, neck 36 of the valve 
360, the passage 35, around the neck 366 of the 
reversing Valve, through the port 445, passage 
446, port 447, around the neck 39, through pipe 
393, past the valve 395 and from thence back 
around the Valve 40 and through the valve 46 
to discharge. This takes place until the dog 448 
inpinges on the valve 49 and rocks it back 
toward its initial position to which it is forced by 
the hydraulic load and fire mechanism previous 
ly described, whereupon the cycle is repeated. 
It Will be noted that neck 39 of the pilot valve 
is provided with conical ends which effect initial 
and final throttling through the ports controlled 
thereby, thus slowing the traverse before revers 
ing and returning. 
In the dress position the valve 400 is lowered to 

the position shown in Figure 16 in which it is 
too low to be affected by the dog 448 so that the 
tool carriage is permitted an extended outward 
traVerse at Which time the dog 449 becomes effec 
tive to reverse the traverse at one end while the 
dog 430 is still in effective relation at the other 
end. From an inspection of Figure 16, it will 
be seen that in this position of the valve 400 it 
Shuts off port 399 from around the neck 40 and 
the discharge through the pipe 4.4, but does not 
prevent flow from this port around the valve to 
the pipe 43. This permits the tool slide to retract 
and remove the Wheel from the Work at normal 
traverse Speed until the wheel approaches “dress' 
position, whereupon the dog 465 engages the rab 
bit ears 466 and shuts off the valve port 47 while 
leaving Open the port 4 f8. All the discharge is 
then forced to take place through the throttle 
Valve 42, pipe 422, around the valve neck 40 
and through pipe 44, so that the outward travel 
of the wheel carriage is slowed for dressing. The 
Wheel, therefore, comes out of the hole in the 
Work and returns at grinding speed, but its trav 
erse is slowed during the truling portion of its 
extended traverse. Automatic reversal of this 
extended stroke is produced by the dog 449, turn 
ing the valve 400. 
On depressing the handle 408 to the stop posi 
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2,360,462 
tion indicated in Figure 12, the valve 400 is 
brought into the position shown in Figure 17. 
In this position of the valve, it will be noted that 
there is open communication through ports 455 
and 456 between the pipes 457 and 458. These 
pipes communicate with the pipes 385 and 375, 
respectively, which in the inoperative position of 
the hand traverse valve 359, communicate with 
the pipes 5 and 80 which lead to opposite ends 
of the power cylinder 59. The pressures in 
opposite ends of the cylinder 59 are thus bal 
anced and the Wheel slide stops. The tool car 
riage may now be moved freely by hand or by 
actuation of the hand traverse mechanism, which, 
as will later be shown, shuts off the pipes 375 
and 385 from the cylinder 59. In all of the 
positions of the Valve 400, except the stop posi 
tion, the pipes 457 and 458 are cut off from each 
other by Suitable parts of the valve 400. 

Further depression of the handle 40? bringing 
the Valve 48) into fast position is shown in Fig 
ure 18. In this position of the valve 400 the 
discharge port 423 is closed, but the unrestricted 
discharge pipe 426 is open through the port 427 
and around the neck 4f of the valve 400 through 
the discharge pipe 44, thus permitting unre 
stricted discharge of fluid from one or the other 
side of the power cylinder 59, depending upon 
the Setting of the reversing waive. In this posi 
tion of the parts, also, the top of the valve 400 
is lowered to a point where it is unaffected by 
the stop 449 So that the traverse may be further 
extended in an outward direction. The stop 430 
is long enough to reverse the traverse at the 
inner end of its stroke automatically. 
The stop dog 465 Which controls the angular 

position of the Valve 46 is fixed to a block such 
as 5 it adjustable within a T slot 5f in a bracket 
5f 2 Secured to the tool carriage, as best shown 
in Figure 3, while the dogs 430, 448, and 449 are 
Similarly Secured in an under cut groove 53 of 
the same bracket 5:2. As shown best in Figures 
9 and 12, the handle 498 may be rocked angularly 
by hand in a horizontal plane to turn the valve 
400, thus to effect reversal of the direction of 
traverse at Will. 

Hand troterse Control 

AS before mentioned, the traverse may be con 
trolled by the operator by a manual control of 
the Valve 359, actuation of this valve for such 
control Serving automatically to cut out the au 
tomatic traverse control. In the inoperative po 
Sition of the hand control, the parts being in the 
position of Figures 10 and 14, a hand lever 475 
is in vertical position, this lever as shown in Fig 
ure 14 being pivoted to a link 476, which, in turn, 
is pivoted to an ear 477 on the cap 478 closing 
the end of the valve casing 358. The lower end 
of the hand lever 475 is pivoted at 480 to a rod 
48 extending from one end of the valve 359. In 
Figure 10 a slightly different mounting of the 
hand lever 45 is shown in which it is fulcrumed 
On a fixed pivot 45a and its lower end engages 
between flanges of a spool 475b carried by the 
Valve rod 48 f. At each end of this valve 359 is 
positioned a Spring centering device, this com 
prising a pair of Spring seat members 482 and 
483. The Seat member 482 is perforated for the 
passage of the rod 48 and is normally pressed 
against an end shoulder 484 of the valve by a 
Spring 485 seated in a socket 486 in the cap 48. 
The Spring seat 483 normally engages the Oppo 
Site end of the valve 359 and is Spring pressed 
by a Spring 488 seated in a socket 489 in the end 
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wall member 490 of the valve casing 358. Both 
of these Spring seats 482 and 483 are limited in 
their inward motion by annular shoulders 490 
and 49 i, respectively, at the ends of the valve 
casing 358. By pulling the handle 475 outward 
ly toward the dotted line position shown in Fig 
ure 14, the valve 359 is moved to the right 
against the pressure of the spring 488, this caus 
ing the left hand edge of central valve portion 
495 to uncover the port, 496 to which the pres 
Sure pipe 357 leads from the pressure pipe 352. 
This allows fluid under pressure to pass directly 
from the port 496 to the port 379 and to the 
power cylinder 59 through the pipe T5, while 
its shoulder 497 uncovers the port 498 leading 
to the discharge pipe 499, thus opening up the 
Opposite pipe 89 from the power cylinder 59 
to discharge, thus causing the cylinder 59 to 
be moved to the left. At the same time fluid 
under pressure from the port 496 passing around 
the valve neck 378 escapes through the passage 
500 to the left end of the valve 360, driving it 
to the right against the pressure of the Spring 
50 reacting against its right hand end, and 
shuts off passages leading to the pipes 375 and 
385, thus cutting off the automatic traverse 
mechanism. On moving the lever 475 inwardly 
toward the right hand dotted line position of 
Figure 14, the valve 359 is noved in the reverse 
direction, opening up the port 496 at the right 
hand end of the valve port 495 and connecting 
through the port, 380 directly to the pipe 80 
leading to the opposite end of the power cylin 
der 59 so that this power cylinder is driven to 
the right, the discharge taking place through the 
pipe 5, passage 379, passage 502 to the dis 
charge pipe 499. Likewise the fluid under pres 
Sure may then pass around the neck 38 of this 
Valve through the passage 50 to the left hand 
end of the valve 360, thus driving this valve 360 
in the same direction as before and cutting off 
the pipes 375 and 385. The traverse is thus in 
the reverse direction, but as before the auto 
matic traverse mechanism is cut off by the same 
position of the valve 369. It will be noted that 
the Valve portion 495 has tapered ends So that 
the port 496 is opened or closed gradually on 
motion of this valve. Thus the speed of traverse 
as controlled by this valve depends on the ex 
tent of its displacement So that the further the 
handle 475 is moved from its central position, 
the faster is the speed of traverse of the wheel 
slide. 

Pozier cross feed 
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55 The power cross feed which actuates the 
plunger 95 is operative only when the valve 400 
is in grinding position, in which position only, 
the pipe 550 leading from a port 55 of the cas 
ing of the valve 400 is open to fluid under pres 
sure through port 552 and pipe 553 from the 
port 369 of the pilot valve, around the neck 
554 of the valve 400. This establishes hydraulic 
preSSure in the pipe 550 regardless of the direc 
tion of traverse of the wheel and leads to the 
two cylinders 555 and 556 (see Figure 14) con 
taining the piston valves 557 and 558, respec 
tively. In the positions shown in Figure 14 with 
the plunger 95 in its upper position and with 
both of the pistons 557 and 558 in the lowered 
positions shown, fluid pressure from the pipe 550 
may pass around the neck. 559 of the valve 558 
out through the pipe 560 above the piston of 
the plunger 95 so as to force this plunger down 
Wardly and effect a feeding Oscillation to the bell 
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crank feed lever. At the same time fluid under 
pressure in the pipe 560 passing the throttle 
valve 56 builds up pressure above the piston 
valve 562 slidable in a cylinder 563, forcing this 
Valve downwardly, fluid under pressure escaping 
from beneath the Valve 562 through the pipe 
566, around the neck 567 of the valve 558, and 
through the discharge pipe 568. When the valve 
562 is driven downwardly to a sufficient distance, 
it opens connection to the fluid pressure above 
it through the pipe 569 beneath the piston valve 
557 while fluid escapes from above this valve 557 
through the pipe 573, around the valve neck 564 
to the return line 565, thus raising this valve 
557, permitting fluid to pass from the pipe 550 
around the neck 50 of the valve 557 and the 
pipe 57 beneath the valve 558 while discharg 
ing from above the valve 558 through the pipe 
5580, around the neck 5570 of the valve 557 
to the discharge pipe 572. This lifts the valve , 
558, shutting off the connection from the pipe 
550 to the pipe 569 and opening the pipe 560 
to the pipe 572 which leads to the discharge. 
This allows the spring 97 to lift the plunger 95 
and permits the slow escape of fluid under pres 
Sure through the throttle valve 56 from above 
the valve 562 past the neck 559 and pipe 572 to 
discharge. This position of the valve 558 opens 
connection from the pressure pipe 550 past the 
neck 567 of the valve 558, through the pipe 566 
and beneath the valve 562, lifting this valve. 
As soon as the valve 562 is raised sufficiently, 
fluid under pressure beneath this valve passes 
through the pipe 573 to the upper end of the 
cylinder 555 and so forces the piston 557 down 
Wardly, fluid under pressure escaping from be 
neath the valve 557, through the pipe 569, 
around the neck 564 of the valve 562, and out 
through the discharge pipe 565. These various 
discharge pipes from this mechanism may, of 
course, lead to a common discharge pipe pass 
ing to the fluid pressure tank. It will thus be 
seen that whenever the valve 400 is in grind 
position and in that position only, there is an 
intermittent feed produced, depending for its 
Speed of action on the setting of the throttle 
valve 56 which controls the rate of motion of 
the valve 562. 
From the foregoing description of an embodi 

ment of this invention it should be evident to 
those skilled in the art that changes and modi 
fications may be made without departing from 
the Spirit or scope of this invention. 
I claim: 
l. In combination, a traversing carriage, 

power means for traversing said carriage in 
cluding an axially movable and rockable con 
trol member, means responsive to the angular 
position of said member for determining the 
direction of traverse of said carriage, elements 
carried by said carriage in position to impinge 
On Said member and rock said member as said 
carriage traverses to reverse the direction of 
traverse at traverse limits dependent at least 
in part on the axial position of said member, 
and means controlled by said member in ac 
cordance with its axial position for determining 
the speed of traverse. 

2. In combination, a traversing carriage, fluid 
pressure means for traversing said carriage in 
cluding an axially movable and rockable control 
valve, means responsive to the angular position 
of said valve for determining the direction of 
traverse of said carriage, elements carried by 
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Said carriage in position to impinge on Said valve 
and rock said Valve as Said carriage traverses 
to reverse the directicn of traverse at traverse 
lirnits dependent at least in part on the axial 
position of Said valve, and means controlled by 
said valve in accordance with its axial position 
for determining the Speed of traverse. 

3. In Combination, a traversing carriage, power 
means for traversing said carriage including an 
axially nOVable and rockable Control member, 
means responsive to the angular position of said 
member for determining the direction of traverse 
of said carriage, elements carried by Said car 
riage in position to impinge on said member and 
rock said member as said carriage traverses to 
reverse the direction of traverse at traverse limits 
dependent at least in part on the axial position 
of said member, a second carriage, means for 
producing relative motion betWeen Said carriageS 
transverse to the line of traverse of said travers 
ing carriage, and means controlled by said mem 
ber in accordance With its axial position deter 
mining whether or not Said producing means 
will be operative. 

4. In combination, a traversing carriage, fluid 
preSSure means for traversing said carriage in 
cluding an axially movable and rockable con 
trol Valve, means responsive to the angular posi 
tion of Said Valve for determining the direction 
of traverse of said carriage, elements carried 
by said carriage in position to impinge on said 
valve and rock said valve as said carriage 
traverses to reverse the direction of traverse at 
traverse limits dependent at least in part on the 
axial position of Said valve, and means controlled 
by the axial position of said valve for determin 
ing the Control of Speed of traverse, a second 
carriage, means for producing relative motion 
between said carriages transverse to the line of 
traverse of Said traversing carriage, means con 
trolled by Said member in accordance with its 
axial position determining whether or not said 
producing means Will be operative. 

5. In combination, a traversing carriage, power 
means for traversing said carriage including an 
axially and rockably movable member having an 
end portion extending toward a portion of Said 
Carriage, means controlled by said member in 
accordance With its angular position determin 
ing the direction of traverse, elements carried 
by said carraige and projecting by different 
amounts therefrom in position to strike and 
rock said member end portion depending upon 
the axial position of said member and thus de 
fining limits of carriage traverse dependent on 
the positions of the elements projecting suf 
ficiently to strike and rock said member at any 
Selected axial position of said member, and 
means for adjusting the axial position of said 
member. 

6. In combination, a traversing carriage, fluid 
preSSure means for traversing said carriage in 
cluding an axially and rockably movable valve 
having an end portion extending toward a por 
tion of said carriage, means controlled by said 
valve in accordance wtih its angular position 
determining the direction of traverse, elements 
carried by said carriage and projecting by dif 
ferent amounts therefrom in position to strike 
and rock said valve end portion depending upon 
the axial position of said valve and thus defin 
ing limits of carriage traverse dependent on the 
positions of the elements projecting sufficiently 
to strike and rock said valve at any selected 
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axial position of said valve, and means for ad 
justing the axial position of Said valve. 

7. In combination in a machine having a grind 
ing Wheel carrying traversing carriage, power 
means for effecting traverse of said carriage, a 
member for controlling said power means, ele 
ments carried by said carriage in position to move 
said member adjacent to desired traverse limits 
to cause said member to control said traversing 
means to reverse the direction of traverse, Said 
member having a grinding position and a dress 
ing position, in which dressing position one end 
limit element Operative in grinding position is 
inoperative thereby permitting an extended stroke 
of Said carriage, a low Speed limiting device for 
said power means, and means carried by said 
carriage effective when said carriage enters said 
extended stroke to actuate said device to slow the 
speed of traverse in said extended stroke to a 
Speed Suitable for Wheel truling. 

8. In combination in a machine having a grind 
ing wheel carrying traversing carriage, hydraulic 
means for effecting traverse of said carriage, a 
valve for controlling said hydraulic means, ele 
ments carried by said carriage in position to move 
Said valve adjacent to desired traverse limits to 
cause said valve to control said hydraulic means 
to reverse the direction of traverse, said valve 
having a grinding position and a dressing posi 
tion, in which dressing position. One end limit ele 
ment operative in grinding position is inoper 
ative thereby permitting an extended stroke of 
said carriage, a low Speed limiting device for said 
hydraulic means, and means carried by said car 
riage effective When said carriage enters said ex 
tended stroke to actuate said device to slow the 
Speed of traverse in said extended stroke to a 
Speed Suitable for Wheel truling. - 

9. In combination in a machine having a trav 
ersing carriage, hydraulic means including a hy 
draulic power cylinder connected to said carriage 
for effecting traverse of said carriage, an axially 
movable and rockable valve controlling said hy 
draulic means, the angular position of said valve 
determining the direction of traverse, elements 
carried by said carriage positioned to turn said 
valve from one to another angular position at the 
desired limits of traverse for reversing Supply and 
discharge connections to said cylinder to reverse 
the direction of traverse, said Valve having a plu 
rality of axial positions in one of which positions 
said hydraulic means is conditioned to produce 
traverse of said carriage and in another of which 
positions both ends of said cylinder are in com 
munication. With each other So that the traverse 
stops and said carriage is free to be moved in 
either direction. 

10. In combination in a machine having a 
traversing carriage, hydraulic means including a 
hydraulic power cylinder connected to said car 
riage for effecting traverse of said carriage, an 
axially movable and rockable valve controlling 
Said hydraulic means, the angular position of 
said valve determining the direction of traverse, 
elements carried by said carriage positioned to 
turn said valve from one to another angular 
position at the desired limits of traverse for re 
versing supply and discharge connections to said 
cylinder to reverse the direction of traverse, said 
Valve having a plurality of axial positions in One 
of which positions said hydraulic means is con 
ditioned to produce traverse of Said carriage with 
restricted hydraulic flow to produce a working 
Speed of traverse, and in another of which axial 
positions said hydraulic means is conditioned to 
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traverse said carriage without such flow re 
striction to produce a high speed idle carriage 
traverse. 

11. In combination in a machine having a 
traversing carriage, hydraulic means including a 
hydraulic power cylinder connected to said car 
riage for effecting traverse of said carriage, an 
axially movable and rockable valve controlling 
said hydraulic means, the angular position of 
Said valve determining the direction of traverse, 
elements carried by said carriage positioned to 
turn said valve from one to another angular 
position at the desired limits of traverse for re 
Versing Supply and discharge connections to said 
cylinder to reverse the direction of traverse, said 
valve having a plurality of axial positions in one 
of which positions said hydraulic means is con 
ditioned to produce traverse of said carriage with 
restricted hydraulic flow to produce a working 
speed of traverse, and in another of which axial 
positions said hydraulic means is conditioned to 
traverse said carriage without Such flow restric 
tion to produce a high speed idle carriage trav 
erse, one of said elements being out of operative 
relation to said valve when said valve is in said 
Other axial position, whereby the traverse of said 
carriage in one direction is extended out of con 
trol of Said elements. 

12. Carriage moving means comprising a re 
ciprocable member, hydraulic means for moving 
said member in one direction, said hydraulic 
means including mechanism automatically re 
leasing the fluid pressure on motion of said mem 
ber to a predetermined point and for re-estab 
lishing fluid pressure on return of said member 
to starting position, means effective to return 
said member to starting position when said pres 
Sure is released, and means operative on motion 
of said member in one direction and connecting 
Said reciprocable member and carriage to cause 
notion of Said member to feed said carriage. 

13. Carriage moving means comprising a re 
ciprocable member, hydraulic means for moving 
said member in one direction, said hydraulic 
means including mechanism automatically re 
leasing the fluid pressure on motion of said 
member to a predetermined point and for re 
establishing fluid pressure on return of said 
member to starting position, means effective to 
return said member to starting position when 
Said pressure is released, said hydraulic means 
including a device for adjusting the rate of flow 
of fluid to act on Said member, and means Op 
erative on motion of Said member in one direc 
tion and Connecting Said reciprocable member 
and carriage to cause notion of Said member to 
feed said carriage. 

14. In combination in a machine having a trav 
ersing carriage, power means for effecting trav 
erse of said carriage, a member for controlling 
Such power means, elements carried by said car 
riage in position to move said member adjacent 
to desired traverse limits and cause said member 
to control said traversing means to reverse the 
direction of traverse, an operator novable men 
ber, and connections from said Operator movable 
member to said power means causing One motion 
of said operator movable member to Operatively 
disconnect said controlling member from Said 
power means and another motion of said oper 
ator movable member to control said power means 
to cause said carriage to be traversed in either 
Selected direction. 

15. In combination in a machine having a traV 
ersing carriage, fluid pressure means for effecting 
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traverse of said carriage, a valve for controlling 
Such power means, elements carried by said car 
riage in position to move said member adjacent to 
desired traverse limits and cause said valve to 
control said traversing means to reverse the di 
rection of traverse, an operator movable valve, 
and connections from Said operator movable valve 
to said fluid pressure means causing one motion 
of said operator movable valve to operatively dis 
connect said controlling valve from said power 
means and another motion of Said operator mov 
able valve to control said fluid pressure means to 
cause said carriage to be traversed in either se 
lected direction. 

16. In combination in a machine having a trav 
ersing carriage, power means for traversing said 
carriage, automatically acting means controlling 
said power means by the position of said carriage 
to reverse the direction of traverse at desired trav 
erse limits, an operator actuable member for 
controlling said power means to reverse the di 
rection of traverse of said carriage, said operator 
actuable member having operative connections 
to said automatically acting means to render said 
automatically acting means inoperative before 
said Operator actuable member may be made 
effective to control Said power means. 

17. In combination, a traversing carriage, 
power means for traversing said carriage, auto 
matically acting means controlling said power 
means to reverse the direction of traverse of said 
carriage at desired traverse limits, other control 
means for said power means, operator actuated 
means for actuating said other control means to 
actuate said power means to move said carriage, 
and means controlled by Said other control means 
for rendering incperative said automatically act 
ing control means on actuation of said Operator 
actuated neans to control said other control 
means, and to render operative said automati 
cally acting means on actuation of said operator 
actuated means to stop the action of said other 
control means. 

18. In combination, a traversing carriage, fluid 
pressure means for traversing said carriage in 
cluding fluid pressure actuated controlling valves, 
means controlled by said carriage for controlling 
fluid pressure to actuate said controlling valves 
for automatically reversing the direction of trav 
erse at desired traversing limits of said carriage, 
an operator actuable valve for controlling the 
Supply and discharge of fluid pressure to and from 
Said traversing means, and means actuated by 
said operator actuable valve to cut out said 
preSSure actuated valve before said operator ac 
tuable valve can control the Supply and dis 
charge of fluid under pressure to and from said 
fluid pressure carriage traversing means. 

19. In combination, a traversing carriage, fluid 
pressure means for traversing said carriage in 
cluding fluid pressure actuated controlling valves, 
means controlled by said carriage for controlling 
fluid pressure to actuate said controlling valves 
for automatically reversing the direction of trav 
erse at desired traversing limits of said carriage, 
an operator actuable valve for controlling the 
supply and discharge of fluid pressure to and from 
Said traversing means, and means actuated by 
said operator actuable valve to cut out said pres 
sure actuated valve before said operator actuable 
Valve can control the Supply and discharge of 
fluid under pressure to and from said fluid pres 
Sure carriage traversing means, said operator a,c- 
tuable valve having throttling ports to control 
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by the position of said operator actuable valve 
the Speed of carriage traVerse. 

20. In combination, a traversing carriage, 
power means for traversing Said carriage com 
prising a pair of valves each movable axially to 
cover and uncover ports spaced axially of its re 
spective valve, one of said valves being rockable 
about its axis, connections from said rockable 
valve to the other of said valves causing the rock 
ing of said rockable valve to move said other 
valve axially, means controlled by said other valve 
in accordance with its axial position by selection 
of covered and uncovered ports to determine the 
direction of traverse of said carriage, means con 
trolled by said rockable valve in accordance With 
its axial position to determine the Speed of traw 
erse of said carriage, and elements carried by 
said carriage in position to impinge upon and rock 
said rockable valve at desired limits of traverse 
determined by the axial position of said rockable 
WallWe. 

21. In combination, a traversing carriage, 
power means for traversing Said carriage Com 
prising a pair of valves each movable axially to 
cover and uncover ports spaced axially of its re 
spective valve, one of said valves being rockable 
about its axis, connections from Said rockable 
valve to the other of said valves causing the rock 
ing of said rockable valve to move said other valve 
axially, means controlled by Said rockable valve 
in accordance with its axial position by Selection 
of covered and uncovered ports to determine the 
direction of traverse of said carriage, a feed car 
riage, means for feeding said feed carriage trans 
verse to the direction of traverse of said travers 
ing carriage, means controlled by said rockable 
valve in accordance with its axial position to de 
termine whether or not said feeding means is 
operative, and elements carried by said carriage 
in position to impinge upon and rock said rock 
able valve at desired limits of traverse deter 
mined by the axial position of Said rockable 
valve. 

22. In combination, a traversing carriage, 
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power means for traversing said carriage com 
prising a pair of Valves each movable axially to 
cover and uncover ports Spaced axially of its re 
Spective valve, one of said valves being rockable 
about its axis, connections from said rockable 
valve to the other of said valves causing the rock 
ing of said rockable valve to move said other 
valve axially, means controlled by said other 
Valve in accordance With its axial position by 
Selection of covered and uncovered ports to de 
termine the direction of traverse of said carriage, 
a feed carriage, means for intermittently feed 
ing said feed carriage at predetermined intervals 
transverse to the direction of traverse of Said 
traversing carriage, means controlled by said 
rockable Valve in accordance with its axial posi 
tion to determine whether or not said feeding 
means is operative, and elements carried by said 
carriage in position to impinge upon and rock 
said rockable valve at desired limits of traverse 
determined by the axial position of Said rockable 
Wave. 

23. In combination, a traversing carriage, 
power means for traversing said carriage corn 
prising a pair of valves each movable axially to 
COVer and uncover ports Spaced axially of its re 
spective valve, one of said valves being rockable 
about its axis, connections from said rockable 
valve to the other of said valves causing the rock 
ing of Said rockable valve to move said other valve 
axially, means controlled by said other valve in 
accordance With its axial position by Selection of 
covered and uncovered ports to determine the di 
rection of traverse of said carriage, elements car 
ried by said carriage in position to impinge upon 
and rock said rockable valve at desired limits of 
traverse determined by the axial position of said 
rockable valve, and means controlled by said 
rockable valve at one axial position to render said 
traversing means inoperative and said carriage 
free to be traversed out of control of said power 
traversing means. 

MERTON. H. ARMS. 


