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UNITED STATES PATENT OFFICE 

This invention relates to machine tools and the 
like, and particularly to a means for relatively 
feeding an element of the machine tool and work 
toward and from each other. More particularly 
the invention relates to a wheel advancing 
mechanism for a hydraulically operated surface 
grinding machine. 
An object of the present invention is to pro 

vide an improved wheel feeding mechanism for a 
0. grinding machine adapted to be actuated peri 

Odically by hydraulically operated means to ad 
Vance a wheel predetermined amounts at each 
end of the stroke of the work supporting table. 
A feature of importance of the invention is 

5 that a plunger is adapted to be moved in oppo 
Site directions within a cylinder, movement in 
either direction of this plunger being effected by 
fluid pressure supplied to one end or the other 

20 Of the cylinder within which the plunger oper 
ates and Serving to effect movement of a wheel 
advancing Screw so that the wheel may be fed 
predetermined distances in the same direction by 
movement of the plunger in either direction. 

25 Another object of the invention is to provide a 
member actuated by a plunger movable in oppo 
site directions in a straight line within a cyl 
inder, the first part of the movement of the 
member effecting movement of a feed wheel in 

30 its forward or feeding direction, continued move 
ment of the linkage positioning the member for 
a Subsequent feeding movement of the wheel in 
the same direction. 
Another object of the invention is to provide 

as a wheel feeding device that will not have a 
tendency to overrun the amount of feed move 
ment for which it is set. - 
And finally it is an object of the invention to 

provide adjusting means for the hydraulically 
40 reciprocated members enabling the feeding 

- movement of the Wheel at opposite ends of the 
table movements to be independently varied. 
With the above and other objects in view, my 

invention includes the features of construction 
45 and operation set forth in the following specifi 

cation and illustrated in the accompanying 
drawing. 
In the accompanying drawing annexed hereto 

and forming a part of this specification, I have 
50 shown my invention embodied in a ratchet feed 

mechanism for a reciprocating table grinding 
machine, but it will be understood that the in 
vention can be otherwise embodied and that the 
drawing is not to be construed as defining or 
limiting the scope of the invention, the claims 

appended to this specification being relied upon 
for that purpose. - 

In the drawing: , , , 

Figure 1 is a front elevation of a ratchet feed 
Wheel and actuating pawl therefor. 

Fig. 2 is a front elevation partly broken away 
of a hydraulically operated plunger and oscil 
lating member for effecting movement of a pawl 
carrying arm, and . . 

Fig. 3 is a view Similar to Fig. 2 showing a 
modified form of the invention. - - - - - - 

In the above mentioned drawing have shown 
two embodiments of the invention which are 
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now deemed preferable, but it is to be under 
stood that changes and modifications may be 
made within the Scope of the appended claims 
Without departing from the spirit of the inven 
tion. - 

In the operation of grinding machines in 
Which Work mounted on a suitable table or other 
support and an abrasive wheel are slowly moved 
relatively to each other during the grinding 
Operation to Successive grinding positions, it is 
desirable to move the wheel or the work pre 
determined Small distances at the ends of Ice 
ciprocatory movements of the work carrying 
table or of the wheel. In grinding machines in 
which the work carrying table is moved by hy 
diraulic means, it is desirable to employ similarly 
operated means, preferably forming parts of the 
complete hydraulic system, to operate the ad 
vancing or feeding device. Usually, and in the 
mechanism shown in this application, move 
ments of the wheel to successive positions closer 
to the Work take place upon each reversal of 
movement of the table. . . . . . - 

Referring more in detail to the figures of the 
drawing, and first to Fig. 2, I provide a small 
cylinder 10 having an elongated plunger 11 
movable axially therein. The cylinder 10 may 
be suitably mounted in fixed position upon the 
bed or base of the grinding machine. Into the 
intermediate portions of the cylindrical Surface 
of the plunger. 11 are cut a plurality of rack 
teeth 12. Pressure retaining devices such as 
cup washers 13 may be employed upon the op 
posite ends of the plunger 11 so that there will 
be no appreciable leakage of fluid from the ends 
of the cylinder 10. Pipes 14 are connected to 
the ends of the cylinder 10 preferably and as 
shown by means of threaded openings passing 
through headed screws 15 closing the ends of 
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the cylinder. 10. Fluid pressure is admitted 
alternately to the ends of the cylinder by any O 
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2 
Suitable connections to the hydraulic system for 
the machine. 

Engaging the rack 12 is a pinion 16 mounted 
upon a transverse shaft 17 rotatable within a 
fixed bearing. On this shaft 17 is an aim 18. 
Reciprocation therefore of the plunger 11. With 
in the cylinder 10 will oscillate this shaft 17 
and arm 18 by engagement of the teeth of the 
pinion 16 With the rack teeth 12 on the plunger 
11. The movement of the plungei 11 is So pro 
portioned to the pinion i6 that the shaft 17 and 
arm 18 Will be oscillated from One position 
shown in dot-and-dash lines in Fig. 2 to the 
opposite position shown in dot-and-dash lines. 
This movement of the arm 18 is materially 
greater than an angle of 90° and preferably is 
approximately 120° or 130° or somewhat less 
than 180°. Upon the Outer end of tine an 18 
is a connecting rod or link 19, the opposite end 
Of which is pivotally attached to a sleeve 20 
upon the hub of a ratchet feed wheel 21 shown 
in Fig. 1. Oscillatory movements of the arm 18 
will therefore oscillate the sleeve 20, which upon 
an OutWardly extending arm 22 carries a pawl 
23. As the radius of the sleeve 20 is materially 
greater than the length of arm 18 the oscillation 
of the arm 22 is through a smaller angle than 
the arm. 18. 
With the plunger 11 moved in either direc 

tion within the cylinder 10, the first part of the 
movement of the arm. 18, that is until it reaches 
its central or mid-position, the connecting rod 
19 will be moved upwardly and thus oscillate 
the pawl carrying arm 22 in a direction to ad 
vance the ratchet wheel 21 in its forward or 
feeding direction a predetermined amount. 
Continued movement of the plunger 11 and arm 
18 beyond its mid position moves the rod 19 
downward again, the arm 18 moving from one 
Side to the other of its central or vertical posi 
tion. As the sleeve 20 to which the uppai end 
of the rod 19 is attached is of relatively large 
diameter compared to the vertical movement of 
the rod 19, the arc through which the pawl car 
rying arm 22 moves is relatively small. With 
the arm 18 at the opposite end of its move 
ment, movement back to the initial position of 
the arm 18 again moves rod 19 upward during 
the first part of its movement. As the arm 13 
approaches its mid or vertical position from 
either of its oblique starting positions, the up 
Ward movement of the outer end to Which is 
attached the rod 19 is progressively slower. Re 
gardless of the distance through which the arm 
18 moves the end of the effective or feeding 
portion of the movement of the arm is extreme 
ly slow. Any tendency of the pawl 23 to cause 
Overrunning of the ratchet wheel 21 is pre 
vented. 
The amount of movement imparted to the 

ratchet wheel 21 by the movement of the ratchet 
arm 22 and pawl 24 may be regulated by the 
provision of an adjustable shield of the usual 
type carried by an adjustable plate 24. This 
plate 24 may be locked in any number of posi 
tions, as by the locking screw 25. The nove 
ments of the Oscillating arm 18, the connecting 
rod 19 and the pawl carrying arm 22 are al 
Ways the same for a complete movement of the 
plunger 11 in either direction, this being suffi 
cient to advance the ratchet wheel 21 a maxi 
mum desirable distance. To obtain smailer 
movements of the ratchet wheel 21 it is only 
necessary to adjust the position of the shield 
holding the pawl 23 in an inoperative positics 
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for a part of its forward movement. As this 
construction of shield for varying the effective 
stroke of a pawl is well-known, further descrip 
tion is thought to be unnecessary. 
In operation, upon each reversal of move 

ment of a table Oir other member of the grind 
ing mechanism, fluid pressure is admitted to 
one end of the cylinder 10 and exhausted from 
the other. The effect of the pressure admitted 
to One end of the cylinder is to force the plung 
er 11 toward the opposite end and oscillate 
the arm 18 through a large angle. The con 
necting rod 19 operated by the arm 18 is by this 
plunger movement given a combined lateral and 
axial movement. It is the axial component of 
this movement only which is made use of to 
oscillate the ratchet pawl arm. 22. This axial 
movement takes place in opposite directions for 
a movement of the plunger 11 in One direction. 
The arm 22 carrying the pawl 24 is therefore 
moved forward and back with each movement 
of the plunger 11 in One direction. 

Referring to the embodiment of the inven 
tion shown in Fig. 3, a cylinder 31 is provided 
Similar to that shown at 10 in Fig. 2 within 
Which Operates a piston or plunger. 30. Rack 
form teeth 32 cut into the plunger 30 engage 
the teeth of a pinion 16 in every way similar 
to that shown in Fig. 2. This pinion 16, its 
shaft 17, arm 18 operate similarly to the same 
parts shown in Fig. 2. At opposite ends of the 
cylinder 31 are. Screws 34 and 35 which may 
be adjusted to positions limiting the movement 
of the piston 30. With the screws 34 and 35 
adjusted to an inner position, the piston 30 
and therefore the arm 18 will start from a dif 
fei'ent oblique position, thus reducing the up 
Ward movement of the rod 19 and advancing 
movement of the pawl 23. The screws 34 and 
35 may be adjusted to different positions so 
that the arm 18 will be oscillated to different 
oblique positions upon opposite sides of its cen 
tral position. The vertical movement of the rod 
19 Will therefore be unequal from these dif 
ferent oblique positions of the arm 18 and con 
Sequently the pawl 23 will be moved different 
announts by movements of the piston 30 in op 
posite directions. By suitable individual adjust 
ments of the Screws 34 and 35 the feeding or 
advancing movement of the pawl 23 may be 
made any amount desired at the opposite ends 
of the table movement. 
The fluid operating the piston 30 within cyl 
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inder 31 may be admitted through suitable sup- - 
ply conduitS 36 extending through the heads of 
cylinder 31. Drain conduits 37 permit fluid 
passing portions of the screws 34 and 35 to 
be returned to the Supply. 
What I claim is: 
1. Feeding mechanism for a machine tool com 

prising in combination, a cylinder having means 
to admit fluid pressure to the opposite ends 
thereof, a plunger movable within said cylinder, 
i’ack teeth on said plunger, a shaft having a 
pinion theireon engaging said rack whereby said 
shaft is oscillated by movement of said plunger, 
an arm on Said shaft oscillated therewith, a 
ratchet carrying member actuated up to a pre 
determined position and back again by move 
ment of Said arm in either direction and a feed 
Wheel actuated by said ratchet member. 

2. Feeding mechanism for a machine tool com 
prising in Combination, a cylinder having means 

130 

135 

40 

145 

to admit fluid pressure thereto at its opposite 150 
ends, a plunger movable within said cylinder, 
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rack teeth. On Said plunger, a shaft having a 
pinion thereon engaging Said rack Whereby said 
Shaft is oscillated by movement of Said plunger, 
an arm on Said shaft OScillated by Said plunger, 
a connecting rod attached to the free end of 
Said arm, movement of the plunger in one direc 
tion oscillating the arm to give the connecting 
rod an axial to and fro movement, and ratchet 
ifeed means actuated by Said axial movement of 
said connecting rod. 

3. Feeding mechanism for a machine tool con 
prising in combination, a cylinder, a plunger 
movable axially therein, fluid pressure means to 
actuate Said plunger, means to adjust the move 
ment of Said plunger at opposite ends of said 
cylinder, an arm oscillated to opposite oblique 
positions by said plunger the amount of oscilla 
tory movement being controlled by said plunger 

3 
adjusting means, and a pawl carrying member 
actuated in opposite directions by a Single move 
ment of said plunger in either direction. 

4. Feeding mechanism for a machine tool 
comprising in combination, a cylinder, a plunger 
movable axially therein, fluid preSSure means to 
actuate said plunger, means to adjust the nove 
ment of said plunger at opposite ends of said 
cylinder, an arm oscillated to opposite oblique 
positions by said plunger the amount of Oscilla 
tory movement on each side of its central posi 
tion being controlled by said plunger adjusting 
means at one end of the plunger cylinder, and 
a pawl carrying member actuated in opposite di 
rections by a single movement of Said plunger in 
either direction. 

CARROL KNOWLES. 

80 

85 

90 

95 

100 

105 

110 

15 

20 

125 

30 

135 

40 

145 

150 


