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FEED MECHANISM FOR GRNDING 
MACHINES 

Jacob Decker, Cincinnati, Ohio, assignor to The 
Cincinnati Milling Machine Co., Cincinnati, 
Ohio, a corporation of Ohio 
Application June 26, 1942, serial No. 448,559 

14 Claims. (CI. 51-165) 
This invention relates to machine tools and 

more particularly to grinding machines. 
One of the objects of this invention is to pro 

vide improvements in a cross feed mechanism for 
a grinding machine. 
Another object of this invention is to provide 

an improved pick feed mechanism which is so 
Constructed and arranged that it may be totally 
enclosed and thereby eliminate moving parts 
from the front of a machine. 
A further object of this invention is to pro 

vide improved means for precisely indicating the 
relative relation of the grinding wheel with re 
Spect to the Work So as to facilitate the sizing 
of the Work. 
Another object of this invention is to provide 

improved stop means for limiting the cross feed 
movement regardless of whether it is effected 
manually or by power, and to associate there 
with a graduated dial means to indicate the move 
ment necessary to reach Said. Stop means and 
which will always have a zero reading when the 
Stop has been reached. 
Other objects and advantages of the present 

invention should be readily apparent by reference 
to the following specification, considered in con 
junction with the accompanying drawings form 
ing a part thereof and it is to be understood that 
any modifications may be made in the exact 
structural details there shown and described 
Within the scope of the appended claims, without 
departing from or exceeding the spirit of the 
invention. 

Referring to the drawings in which like refer 
ence numerals indicate like or similar parts: 

Figure 1 is an elevation of a machine tool em 
bodying the principles of this invention. 

Figure 2 is a section on the line 2-2 of Fig 
ure 1. 

Figure 3 is a section on the line 3-3 of Figure 
2, showing the dial locking means. 

Figure 4 is a section on the line 4-4 of Figure 
2, showing the positive stop means, 

Figure 5 is a section on the line 5-5 of Figure 
4, showing a cross section through the pick feed 
mechanism. 

Figure 6 is a section on the line 6-6 of Fig 
ure 4. 

Figure 7 is a detail view of a portion of the 
graduated dial means as viewed on the line 7-7 
of Figure 3. 

Figure 8 is a detail view of means for con 
necting the mechanism of this invention to a 
Wheel Slide. 
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This invention is particularly adaptable for ef. 55 

fecting relative approach and retractive nove 
ments between a grinding wheel and a work Sup 
port, which movements are known in the art as 
cross feeding movements. m 

In Figure 1 of the drawings is an exemplifica 
tion of a grinding machine to which this inven 
tion is particularly adaptable and which will serve 
to illustrate the principles and advantages 
thereof. 

In this machine there is a work support 0 and 
a grinding, wheel support , the latter having a 
grinding wheel 2 rotatably mounted thereon. 
These supports are mounted on a bed 3 for rel 
ative movement and in this instance the Work 
support may be traversed parallel to the axis 
of the grinding wheel for traverse grinding, while 
the wheel support may be cross, fed toward the 
work support for grinding and sizing purposes. 
It will be understood, however, that this inven 
tion is equally applicable to machines in which 
the other arrangement prevails, i.e., that the 
work support is adjustable toward and from the 
grinding wheel support. 

Referring to Figure 2 a drive gear 4, forming 
the output member of the mechanism of this in 
vention, is connected by a suitable motion trans 
mitting train to the cross slide which in this case 
is the grinding wheel support f . This train may 
be of any suitable construction. Such as that. 
shown in Figures 2 and 8. The gear 4 drives 
a gear 5 through an intermediate idler gear 6. 
The gear 5 is attached to the end of a shaft 
l, which, as shown in Figure 8, terminates in a 
worn 8. The worm meshes with a worm gear 9 
that has an integral pinion 20 which meshes with 
a rack 21. The rack 2 f is connected to the cross 
slide whereby it will be evident that upon ro 
tation of the gear 4 the worm will be rotated, 
thus driving the pinion 20 which will transform 
rotary motion into reciprocating motion of the 
cross slide. 
This invention is directed more particularly to 

means for advancing the gear 4 in very Small 
increments for precision grinding purposes, or at 
a fast rate for major adjustment and set-up pur 
poses. To this end the drive gear f4 is attached 
to the end of a sleeve 22 which is journaled at 
23 and 24 in a fixed part 25 of the machine. The 
sleeve terminates in an internal-gear 26. A shaft 
27 extends through the bore of the sleeve and is 
journaled at opposite ends in bushings 28 and 29 
for rotation independently of the sleeve. The 
shaft 27 has an integral eccentric portion 30 and 
a concentric portion 3. - 
A second internal gear 32 is supported by anti 



friction bearings 33 on the concentric portion 3 
for independent rotation relative to the shaft. 
A hand wheel 34 is keyed at 35 to the shaft 3 
for effecting rotation of the eccentric portion 30 
relative to the sleeve, it being understood that 
the sleeve in such a case would be held against . 
rotation by its gear train connection to the cross. 
slide. The eccentric portion has a pair of gears. 
36 and 37 supported thereon by anti-friction 
means 38 and these gears intermesh with the 
internal gears 26 and 32 respectively. The gears 
36 and 37 are slightly different in diameter and 
the ratio between the different pairs of inter 
meshing gears is such that one rotation of the 
eccentric will advance or retard one of said in 
ternal gears relative to the other one-hundredth 
of a revolution. 
The internal gear 32 has a notched plate 39 

10. 

attached to the face thereof as by screws 40 and 
this plate has a series of notches 4f cut in the : 
periphery thereof for engagement by the end 
42 of a spring pressed plunger 43 which is posi 
tively. connected to a handle. 44 carried by the 
hand wheel 34. 
The notches are ten in number as shown in 

Figure 3 which means that the distance between 
each notch corresponds to one-thousandth of a 
revolution of the internal gear 32. The handle 
44 is telescopingly slidably mounted on a tubular 
member 45 which is fixed to the hand wheel and 
projects therefrom in a direction parallel to its 
axis of rotation. A spring 46 is interposed be 
tween the fixed member 45 and the plunger 43 for 
continually urging it in a direction toward the 
notched plate. It will be obvious that the end 42 
must fit the slots without lost motion if precision 
grinding results are to be obtained. 
Since the plate 39 is integrally connected to the 

internal gear 32 it will be obvious that when the 
plunger 42 is in engagement with the plate 39, 
that the hand wheel 34, the internal gear 32, the 
shaft 3 f, the gears 36 and 37, and the internal 
gear 26 are connected for joint rotation. In other 
words, all of these parts will rotate as a unit, 
whereby one rotation of the hand wheel will effect. 
one rotation of the gear 4. 
A graduated dial in the form of a ring 47 sur 

rounds the internal gear 32 and is connectible. 
theretp by the means shown in Figure. 3. 
This means comprises a locking member 48 

which is pivotally supported on a pin 49 which is 
carried by the dial 47, and therefore movable 
therewith. The locking member 48 is provided 
on one end with a series of notches or teeth 50. 
which are adapted to be pressed into engagement 
with the toothed periphery. 51 of the internal gear 
32. The locking member is somewhat semi-cir 
cular in shape and at the other end a spring 52 
is interposed between the clamping member 48 
and the interior of the dial ring 47 which tends 
to urge the locking member out of engagement 
with the internal gear. A clamping screw 53 is 
radially threaded in the dial for engagement with 
the notohed, end of the clamping member for lock 
ing the same into engagement with the teeth 5 
whereby the dial is clamped for rotary movement 
with the internal gear. 32. 
The dial 4 is provided with graduation marks 

generally indicated by the reference numeral 54, 
Figure 7, and these graduation marks extend 
completely around the periphery of the dial and 
are spaced apart equal distances, each gradua 
tion mark being equivalent to .0005'' infeed or 
.001''' as respects the diameter of the work. The 
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graduation marks are numbered counterclock 
wise around the dial beginning with a Zero mark 
which is indicated by the reference numeral 55. 
A cooperating Zero mark 56 is placed on a fixed 
part of the machine. It will now be apparent 
that upon counterclockwise rotation of the hand 
wheel, which is the direction for effecting infeed, 
that the dial reading will progressively decrease 
until the zero marks 55 and 56 register. 
This is the arrangement utilized for effecting 

actual rotation of gear f4 and bodily movement 
of the cross slide. When the pin or plunger 44 
is withdrawn and the hand wheel rotated, a dif 
ferent effect is produced. There is no bodily 
movement of the slide this time but, instead, the 
gear. 4 is held stationary by the friction of the 
slide and the gear 32 becomes the driven member. 
The purpose of this will become apparent as the 
description progresses. 
The chief reason for any grinding operation is 

to size a work piece with precision and in order 
to facilitate this in production grinding a positive 
stop means is provided comprising a positive stop 
57 which is slidably mounted in a fixed part of 
the machine. The dial 47 carries a stop plate 58 
attached to one face of it as by screws. 59 as shown 
in Figures 2 and 4. The stop plate is attached to 
the dial in such relation that when the plate is 
in engagement with the positive stop 57 the zero 
graduations 55 and 56 are in registry. 
Although a positive stop is provided and may 

serve to size several work pieces in succession it. 
must be remembered that the grinding wheel is. 
continuously wearing away, even although at a 
very slow rate and therefore adjustments must 
be made from time to time to compensate for this 
wearby providing means for permitting addition 
all movement of the feeding mechanism, so that, 
the periphery of the wheel may be brought to the 
same position. The amount of adjustment to be 
made has to be determined by the operator, by 
comparing the actual size of the workpiece with. 
the desired size. The amount of this difference 
will vary but for wheel compensating purposes: 
it will be very small and that is why the precision 
adjusting mechanism for the dial is provided, 
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whereby the dial may be rotated as small an 
amount as .0001''' as respects work diameter. In 
other words, by withdrawing the pin 42 and ro 
tating the hand wheel 34 the dial 47 is moved 
independently of the rest of the mechanism, i.e., 
with respect to the drive gear f4 to move the stop. 
plate. 58, a predetermined distance equal to the 
amount of said difference for instance, away from 
the positive stop 57. The stop, plate 58 is moved 
in a clockwise direction as viewed in Figure 4 
whereby after the hand-wheel is locked again to 
the plate 39 the gear 4 may be rotated an addi 
tional amount in a counterclockwise direction un 
til the stops engage, thus moving the wheel an 
additional precision amount, toward the work. 

After the workpiece has been ground the wheel 
34 is rotated in a clockwise direction to effect 
retraction of the grinding wheel. If the hand 
Wheel is rotated in a clockwise direction more 
than one revolution, it will be obvious that the 
Stop plate Would collide with the positive stop. 
Means are provided whereby the positive stop 
may be withdrawn manually by the operator, 
or automatically withdrawn by rotation of the 
wheel should the operator forget. The automatic 
Withdrawal is effected by providing a beveled Sur 
face 60 on the stop 57 and a beveled surface 6 
On the stop plate 58 so that when these surfaces 



2,365,059 
collide, the stop 5 is moved by a wedging action 
out of the path of the stop plate. 
The stop 5 is slidably mounted in a bore 6' 

and is provided with a pair of V-notches 62 and 
63 which are alternately engaged by a spring 
pressed detent ball 64. A limit, pin 65 is secured 
in a fixed part of the machine and projects into 
an elongated slot 66 in the stop 5 to limit the 
noVement of the stop in either direction. The 
stop is moved manually by a lever 67, Figure 6, 
which has a ball-shaped end 68 fitting in a socket 
69 formed in a fixed plate 70. The intermediate 
portion 7 of the lever passes through a bore 72 
formed in the enlarged head 73 formed On the 
end of the stop 57. The lever is supported by a 
pin 74 which passes through the head 73 and the 
reduced portion 7 of the lever, while the lower 
end is anchored in the bore 69, whereby when 
the handle is oscillated it will move the stop 57 
in one direction or the other. 

For traverse grinding operations in which it is 
the usual practice to feed the grinding wheel 
toward the work a predetermined amount at each 
reVersal of the Worktable, a pick feed mechanism 
has been provided which is totally enclosed so 
as to eliminate exposed moving parts. 
The pick feed mechanism comprises a power 

reciprocable piston Which is adapted to be op 
eratively connected to a table reversing mecha 
nism in such manner that the piston will effect 
a complete reciprocation each time the table is 
reversed. The manner of connecting this piston 
forms no part of the present invention. The pis 
ton Which is indicated by the reference numeral 
T5 is provided with rack teeth 6 which inter 
mesh with gear teeth, 7 formed integral with 
a lever 78, Figures 4 and 5, which carries a pair 
pawls 79. Springs 80 urge the pawls into en 
gagement with a ratchet Wheel 8 which is in 
tegrally connected to a pinion 82 that meshes 
with a gear 83. 

bearings 84. 
Although the gear wheel 83 drives the sleeve 

22 it is not directly connected to it, but rather 
is connected through the dial 4 and the differ, 
ential gearing to the sleeve. This is because 
the gear Wheel carries means for automatically 
stopping the pick feed piston when the stop 
members 57 and 53 engage and since it is neces 
sary that this be timed with zero reading of the 
dial, it is necessary, that the gear Wheel 83 al 
ways be in step with the dial, whether operat 
ing power connes from the pick feed piston, or 
from manual rotation of the eccentric 3 at 
which time the sleeve is Stationary. 
The automatic stopping of the pick feed is 

accomplished by providing a stop valve 85 which 
is mounted in the housing parallel to the shaft 
3 and this valve has a plunger 86 upon the end 
of which is formed a contact button 3 which 
is adapted to be engaged by a stop button 88 car 
ried by the gear 83. Since the gear 83 is mounted 
for free rotation on the sleeve 22 it is necessary 
to provide a driving connection between the gear 
83 and the sleeve and still make it possible for 
the stop button 38 to be adjusted independently 
of the sleeve so as to arrange for automatic stop 
ping of the wheel head in any position. This 
connection is, therefore, made through the dial 
to the sleeve and to this end the button 88 has 
a reduced elongated shank 89 by which it is 
mounted in the gear and which projects beyond 
the opposite face thereof a Sufficient distance 
to engage a slot 90 formed in the back face of 
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stop plate 58. Thus, the gear 83, the stop plate 
58 and the dial 4T are positively connected to 
gether at all times for joint rotation. 

It is, therefore, possible to position the stop 
button 88 circumferentially on the gear 83 in 
such position that the stop button 88 will en 
gage and shift the valve plunger 86 at the same 
moment that the stop plate 58 engages the 
positive stop 57. 
The valve 85 is serially connected in a control 

line for the pick feed piston, comprising branch 
eS 9 and 92. The branch 9 leads to One end 
of cylinder 93 and the other branch 92 to a con 
trol source whereby in one position the line 92 
is connected to the line 9, and in the other posi 
tion the branch 9 is connected to exhaust line 
94. The valve is provided with a hydraulic de 
tent comprising a, pressure port 95 which is posi 
tioned adjacent an enlarged spool 96 formed on 
the valve, plunger 86 to provide a differential 
area, with respect to the adjacent spools 9 and 98 
whereby after the plunger passes through a mid 
position the hydraulic pressure Will enter the Op 
posite side of the spool 96 and complete the shift 
ing movement. 
The valve plunger 86 is reset to the position 

shown in Figure 2 by connecting fluid pressure 

St 

40 
The gear 83 is supported for 

free rotation on the sleeve 22 by anti-friction 

5 

through the medium of a manually operable pilot 
valve 6 to port 97 of valve 85. The pilot valve 
has a plunger 7" which is spring held in the 
position shown. Upon manual operation by de 
pressing knob i8, port 9 is connected to pres 
sure port and upon return of the plunger port 
09 is connected to exhaust port A. The Valve 

is mounted on the front of the machine near the 
hand wheel 34 as shown in Figure 1 and thus is 
readily accessible to the operator. 

Attention is invited to the fact that the arm 
T8 is normally in its return position and that the 
paws 79 are provided with heels 99 that engage 
a stop 10 to move the pawls out of engagement 
with the ratchet wheel whereby any rotation by 
the hand wheel 34 which Would cause rotation of 
the gear 83 will not be interfered with because 
of engagement of the pawl with the ratchet wheel. 
Another manner of preventing interference by 

the ratchet teeth is to slidably mount the geal 
82 on its Supporting shaft (), the shaft having 
a spine 2 which interconnects the ratchet wheel 
8 with the gear 82. By sliding the gear 82 to 
the left as viewed in Figure 5, it may be discon 
nected from the gear 83. The disconnection may 
be effected by a gear shift control lever 3 
mounted on the front of the machine as shown in 
Figure 1. A spring pressed ball detent 04 is 
utilized for holding the gear in either one of its 
two positions. 

It, Will be noted that double paws 9 are pro 
vided and that one is set slightly ahead of the 
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other a distance equal to one-half of the cir 
cumferential pitch of the teeth on wheel 88, and 
this is for the purpose of attaining a finer ad 
justment and pickup. 
The entire pickfeed mechanism is enclosed 

Within a housing 5 as shown in Figure 2 which 
is attached to the front of the bed of the ma 
chine as shown in Figure . This serves to pro 
tect the parts against accidental breakage as Well 
as eliminate any danger from oscillating or re 
ciprocating parts on the front of the machine. 
The utility of the present structure should be 

apparent fron the foregoing description from 
which it will be seen there has been provided a 
compact mechanism for feeding purpoSeS COmi 
prising an infeed actuator such as the gear 4 
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which may be alternatively, rotated by either 
hand or power means; stop means for determin 
ing a limit to the rotation and thereby a final 
size of the work; graduated means for indicating 
the prospective amout of stock to be removed 
before the stops engage; and means for micro 
metrically resetting the stops independent of the 
actuator to permit additional movement of the 
actuator should the final size of the Work as first 
determined by the stops prove to be too large. 

It is important to note that in the Operation 
of a grinding machine it is the customary prac 
tice to provide Some form of positive stop means 
and then to feed against that stop so that repeti 
tive grinding operations may be performed with 
out requiring a lot of attention on the part of 
the operator. It is always of interest to the 
operator in setting up a machine and after bring-. 
ing the grinding wheel into engagement with 
the periphery of a work diameter to be able to, 
conveniently set the machine, so as to take off 
a prescribed amount of stock and thus reduce the 
work immediately to the desired size. That is: 
why the dial means involved in this invention is: 
so graduated that the operator may read direct 
lythe, amount of reduction in Work diameter that 
will be effected for any given angular movement 
of the infeeding mechanism, it being understood 
that the grinding wheel is in contact with the 
periphery of the work at the time the feeding 
movement starts. 

It is also customary or desirable in the opera 
tion of grinding machines to have the operating 
handle such as the handle 44 in substantially the 
circumferential position that it is in in Figure 1. 
at the time that the grinding Operation is com 
pleted because in this position it is more con 
venient to start the clockwise rotation of the 
hand wheel when retraction of the grinding. Wheel 
has to be effected. To permit this to be obtained 
without disturbing the setting of all the other 
parts the locking screw 53 may be backed off 
and the dial ring 47 held against the positive 
stop, as by the screw 53 and then the handle 44 
withdrawn from engagement with the slots 4 
and the hand wheel 34 rotated to bring the han 
dle 44 to the desired position. This movement 
Will neither cause actuation of the gear 4 nor 
rotation of the dial 47 whereby all of the es 
sential operating parts remain in their same po 
sition with the exception that the handle 44 is 
relocated to a more convenient position for repeti 
tive grinding Operations. 
What is claimed is: 
1. In a grinding machine having a fixed sup 

port, and a grinding wheel head reciprocably 
mounted on said fixed support, the combination 
of means for feeding said wheel head including 
a rotatable member mounted in said fixed Sup 
port and operatively connected for transmitting 
notion to Said Wheel head upon rotation of the 
member, a graduated dial Surrounding said mem 
ber, means for operatively connecting said dial to 
the-member for rotation therewith, a gear fixed 
with said member, a fluid operable pick feed 
mechanism operatively connected for transmit 
ting intermittent movements to said gear, a stop 
valve for controlling operation of said pick feed 
mechanism, fluid Operable means for holding said 
valve in a running position, cooperating Zero 
marks carried by the dial and the fixed support, 
and means carried by the gear for shifting Said 
stop Valve. to a stop position when said Zero marks 
are in register. 

2. In a grinding machine having a bed, a Work 
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Support and a grinding. Wheel Support reciproca 
bly mounted on said bed, one of which is capable 
of movement toward and from the other, the 
combination of means for effecting said move 
ment including a rotatable shaft, a power op 
erable pick feed mechanism for imparting rota-, 
tion, to said shaft, a start and stop control for 
Said pick feed mechanism, cooperating stop abut, 
ments carried by the shaft and the bed for limit 
ing rotation of the shaft, and a trip member 
carried by said shaft in definite relation to said 
abutment whereby said control will be tripped 
to stop when said abutments, engage. 

3. In a feeding mechanism for the wheel head 
of a grinding machine, the combination of a ro 
tatable member operatively connected for im 
parting movement to the grinding wheel, a gear. 
attached to Said member, a power. operable pick. 
feed mechanism for imparting intermittent. 
movement to said gear, and a shiftable gear. for 
Selectively connecting or disconnecting said auto 
matic, pick feed mechanism to or from said first-, 
named gear. 

4. In a grinding machine having, a reciprocat 
ing work table and a grinding wheel support car 
rying a rotatable grinding wheel, the combina 
tion of means for reciprocating said table in 
cluding an automatic reversing mechanism, a 
power: operable pick feed mechanism for feeding 
Said grinding wheel support, means permanently 
Connecting said pick feed mechanism with said 
reversing mechanism whereby said pick feed 
mechanism will be actuated upon each reversal 
of the table, means to selectively connect said 
pick feed mechanism to the grinding wheel sup 
port for intermittent actuation thereof, a stop. 
control for said pick feed mechanism, and means 
operable by said pick feed mechanism for effect 
ing trip actuation of said stop control. 

5. In a pick feed mechanism for the grind 
ing; wheel support of a grinding machine, the 
combination of a fluid oscillated piston, ratchet 
means Operatively connecting said piston for in 
parting an increment of movement to said wheel 
head upon each reciprocation of said piston, 
means to supply fluid to said piston including a 
Start and stop valve, means operable by the pick 
feed mechanism for effecting trip operation of 
Said valve to a stop position, a fluid detent mech 
anism for holding said valve in a stop position 
and a manually controlled pilot valve for effect 
ing fluid shifting of said stop valve to a running 
position. 

6. In a feeding mechanism for the wheel head 
of a grinding machine, the combination of an 
actuator having motion transmitting connections 
With Said wheel head, a fixed stop, a movable 
Stop, selective means for connecting the movable 
Stop for simultaneous movement with the ac 

, tuator and toward the positive stop to determine 
the limit of feeding movement by said actuator, 
or for adjusting said movable stop relative to 
Said actuator and away from said positive stop 
to permit additional movement of the actuator, 
a graduated indicator operatively connected for 
joint movement with said movable stop, said in 
dicator being graduated in terms of work diam 
eter reduction whereby the movable stop may be. 
Set in accordance with the reduction in work 
diameter to be effected by said actuator. 

7. In a feeding mechanism for the wheel head 
of a grinding machine, the combination of a hand 
Wheel for Operating said mechanism, a positive 
stop, an adjustably positionable stop, means to 
operatively connect the adjustable stop to the 
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hand wheel for limiting rotation thereof in a 
feeding direction by engaging the positive stop, 
means to adjust the movable stop after engage 
ment With the positive stop relative to the hand 
wheel and in a direction away from the positive 
stop, and a graduated scale movable with the 
nowable stop having graduations indicating re 
duction in work diameter that will be effected 
upon return movement of the movable stop With 
the hand wheel into engagement with the posi 
tive stop. 

8. In a feeding mechanism for the Wheel head 
of a grinding machine, the combination of a fixed 
stop, an adjustable stop, a hand wheel for oper 
ating said mechanism, means to utilize the hand 
Wheel to effect relative spacing adjustment be 
tWeen said stops without actuation of Said mech 
anism to vary or determine the potential move 
ment of said mechanism, a graduated indicator 
integral with the adjustable stop to indicate the 
Work diameter reduction effectable by said po 
tential movement, and means to connect the mov 
able stop and the hand wheel directly to Said 
mechanism for joint actuation in a direction to 
effect Said reduction. 

9. In a feeding mechanism for the Wheel head 
of a grinding machine, the combination of a hand 
wheel for actuating said mechanism, means to 
connect the hand. Wheel direct to said mecha 
nism, a pair of stop members for limiting said 
actuation, one of which is fixed and the other 
movable with said mechanism, means to discon 
nect the hand wheel from said mechanism, re 
duction gearing rendered effective upon said dis 
connection for connecting the hand Wheel for 
micrometrical adjustment of Said nowable Stop. 

10. In a feeding mechanism for a grinding ma 
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chine, the combination of an intermittently oper 
able pick feed gear, a graduated ring dial and a 
hand wheel supported in coaxial relationship and 
connected together for joint rotation, a final drive 
gear, means operatively connecting the dial to 
the drive gear, a positive stop, and a cooperating 
stop carried by the dial to limit rotation of the 
drive gear regardless of whether the rotation is 
effected by the hand wheel or the pick feed gear. 

11. In a feeding mechanism for a grinding ma 
chine, the combination of an intermittently oper 
able pick feed gear, a final drive gear, a graduated 
ring dial and a hand wheel all mounted in co 
axial relationship, means connecting all of the 
parts together for joint rotation, a fixed refer 
ence mark, graduations on the dial including a 
Zero mark movable with respect to said reference 
mark, a positive stop, and a cooperating Stop car 
ried by the dial to limit rotation of the drive gear 
regardless of whether the rotation is effected by 
the hand wheel or the pick feed gear, said gradu 
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ations being SO positioned that the Zero mark 
will register with the reference mark when said 
stops are in engagement. 

12. In a feeding mechanism for a grinding ma 
chine, the combination of a final drive gear, an 
intermittently operable pick feed gear, a gradu 
ated ring dial and a hand wheel all Supported in 
coaxial relationship and connected together for 
joint rotation, power operable means for inter 
mittently actuating said pick feed gear including 
a start and stop control member, a positive stop, 
a cooperating stop carried by the dial, a trip 
member for said stop control carried by said dial, 
said trip member and said stop member being So 
positioned on the dial that they will engage the 
respective elements simultaneously. 

13. In a feeding mechanism for a grinding ma 
chine, the combination of a final drive gear, an 
intermittently operable pick feed, a graduated 
dial ring, and a hand wheel all supported in co 
axial relationship and connected together for 
joint rotation, a fixed reference mark, gradua 
tions on the dial including a zero mark movable 
With the dial with respect to said reference mark, 
power operable means for intermittently actuat 
ing said pick feed gear including a start and stop 
control member, a positive stop, a cooperating 
stop carried by the dial, a trip member for said 
control member also carried by Said dial, Said 
trip member, cooperating stop and zero mark be 
ing So positioned on the dial that the Zero mark 
will move into registry with the reference mark 
when said trip member and cooperating stop en 
gage, respectively the stop control member and 
the positive stop. 

14. In a feeding mechanism for the Wheelhead 
of a grinding machine, the combination with a 
support, of a sleeve rotatably mounted therein 
having gears on opposite ends thereof, means 
Operatively connecting one of Said gears to the 
wheelhead, a shaft rotatably mounted in the 
sleeve and having a portion projecting beyond One 
end thereof, said projecting portion comprising an 
eccentric portion and a concentric portion, a dial 
rotatably mounted on the concentric portion and 

, having a gear formed on one end thereof, a gear 
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couplet mounted on said eccentric portion and 
interengaging gears on said sleeve and dial, a 
handwheel keyed to the shaft, a fixed Stop mount 
ed in the housing, a cooperating stop carried by 
the dial, a locking pin carried by the handwheel 
for interengagement with the dial whereby when 
the pin is engaged all of the parts rotate in unison 
and movement of the wheelhead is effected and 
when said pin is disengaged rotation of the dial is 
effected and the wheelhead remains stationary. 

JACOB IDECKER. 


