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11 Claims. (C. 51-165) 

My invention relates to size regulating mech 
anisms, particularly for use on grinding ma 
chines where it is impossible or impractical to 
place a feeler in contact with the surface being 
ground. 
An example of Such a machine is an internal 

grinder for grinding very small holes. While the 
illustration shows a ball race grinder, the inven 
tion is applicable to my internal grinder, and in 
fact any grinding machine where size is appre 
ciably affected by wheel Wear. 

In Small Wheels the amount of Wear in rela 
tion to the diameter of the wheel is so great that 
there must be an advance in the position of the 
Wheel Support after each grinding operation. 
Another variable in the use of small grinding 

Wheels is the amount of wheel wear. This war 
ies from piece to piece because of variation in the 
amount of stock removed from successive pieces 
or because of lack of uniformity in the Wheel 
Structure or both. 

Still another variable in the wear of Small 
wheels is the fact that as the wheel becomes 
Smaller the rate of wear increases. 

It is therefore an object of this invention to 
provide a size control mechanism which will 
compensate for Wheel Wear and also for variation 
in Wheel Wear. 
A further object is to provide a device for ef 

fecting adjustment of the size control mechanism 
for a grinding operation which utilizes the piece 
ground during the operation immediately pre 
ceding. 

Additional objects will be apparent as the de 
scription proceeds. 
My invention is shown as applied to a machine 

Such as that described in co-pending application 
214,358 filed June 17, 1938, now Patent No. 
2,248,172, dated July 8, 1941, and consists essen 
tially in a member movable progressively in the 
direction of the grinding feed, an elongated air 
nozzle slidably mounted on the bed and adapted 
to be adjusted against a stop on said progressive 
ly movable member after each grinding opera 
tion. Mounted on the Wheel Support and Op 
posed to the discharge end of said air nozzle is 
a vertically adjustable member for controlling 
the fiOW of air therefrom. Said control member 
is carried in a pivotally mounted member, one 
end of which has two contact members. One of 
said contact members actuates an indicator 
Which is used to adjust the parts during the set 
up period and which serves also as a visual size 
inspecting means. The other contact member 
engages the ground surface of a work piece. Two 
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other fixed contact members serve to locate said 
work piece in position to receive the movable 
member. The contact members engaging the 
ground surface form a caliper mechanism. The 
work remains on said caliper during the grind 
ing of the next piece and determines the relative 
positions of the nozzle and the air flow control 
member. At the end of the grinding operation, 
the work piece is removed from the caliper, and 
the control member upon being released engages 
the nozzle and shifts it against the stop on the 
part adjusted by the feed movement. The newly 
ground piece is then placed in the caliper, ad 
justing the air flow control member for another 
grinding operation. Thus by adjusting one of 
the cooperating members of the sizing device an 
amount corresponding to wheel feed during the 
grinding of a given work piece, and then placing 
that Work piece on a Caliper and using One ele 
ment of the caliper to adjust the other co-oper 
atting member toward or from the first member 
an amount corresponding to the Variation in size 
between that piece and a standard, extremely ac 
curate results are obtained and size variation is 
held within very close limits. 

Figure i is a sectional end elevation of my de 
vice and the front end of the Wheel Support. 

Figure 2 is a plan view of my device. 
Figure 3 is a front Section. On the line 3-3 of 

Figure 2. 
Figure 4 is a front section on the line 4-4 of 

Figure 2. 
Figure 5 is a sectional end elevation showing 

my device in relation to the Wheel feeding mech 
anism. 

Figure 6 is a partial sectional elevation of a 
headstock and a chuck rotatably mounted 
thereon. 
Numeral 0 indicates the bed of a grinding 

machine, a grinding wheel support slidably 
mounted thereon, 2 a wheel spindle rotatably 
mounted on said wheel support, and 3 a grind 
ing wheel on said spindle. Said wheel and spin 
dle may be driven from a motor, not shown, thru 
a belt 4 and pulley 5. A belt guard 6 is 
mounted in front of said pulley. 
The size regulator consists of a slide 7 mov. 

ably mounted on guide surfaces (8 in frame 9 
which is Secured to bed ). At one end of said 
Slide is a vertical portion 2), the lower part 2 of 
Which carries a hardened screw 22, the function 
of which Will be described later. The upper end 
23 of Said vertical portion extends slightly above 
the level of the slide. A hook-like member 24 on 
guard 6 engages said part 23 to advance side 
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7 to the right during the grinding feed. When 

the wheel and work are separated, said slide re 
mains in the advanced position. At the front 
end of Said slide is nounted an anvi for a caliper 
consisting of a hardened Surface 25 on Which a 
work piece lay rest and a pair of spaced verti 
cal pins 26 having radial projections for engag 
ing the ground surface of a work piece 2. The 
movable portion 28 of said caliper is mounted on 
pivot; 29 in a depending portion 38 of slide 7. 
Said nowable portion 28 has a pair of feelers, one, 
3f, having a, hardened point similar to that on 
ins 26 and likewise used for contacting the 

ground surface of a work piece. The other feeler 
32 engages the stem of an indicator 33 also 
mounted on slide 2. A cover plate 34 having 
an opening for said indicator is mounted on said 
slide, the top of said indicator being slightly 
below the top surface of said cover. Another 
cover 35 for the wheel support has a portion 
36 which covers a portion of the size regulator 
including the indicator. An opening in said 
cover over said indicator has a glass insert 3, 
Sealed against dirt and moisture. 
A cylindrical guide 40 on bed it in align 

ment with hardened screw 22 slidably supports 
a tubular member 4 closed at one end and hav 
ing a tube connection 42 into the bore 3 tiere 
of. At the other end is a nozzle 44 having a 
restricted opening 45. Said member 4 has a 
longitudinal groove. A ball 3 is yieldably urged 
into contact With the Surface of said groove by 
a spring 47 in a hollow set screw 48 extending 
thru said cylinder 4. The purpose of this ar 
rangement is to place a drag on the movernent 
of tubular member 4. 
Opposing said nozzle is an abutment member 

58. Said member is threaded for adjustment 
in a sleeve 5 which passes thru a slot 52 in the 
depending portion 39 of the caliper. Said sleeve 
is flanged at one end to prevent passage thru 
said slot and threaded externally to receive a 
nut 53 for locking same in any position of Ver 
tical adjustment. The threaded portion of Said 
abutment extends beyond the threaded end of 
sleeve 5 and an unthreaded extension thereof 
has a socketed end so that said member 59 may 
be adjusted. Another tubular member 54 which 
serves as a handle for moving said movable de 
pending portion 3 also fits the threaded por 
tion of abutment 5 and acts as a lock for the 
adjustment thereof. 
In the normal operation of the feed mech 

anism and the size regulator the hook member 
24 moves laterally into the position shown rel 
ative to the portion 23. Should the relation be 
tween the parts 23 and 24 be disturbed either 
by an accidental movement of slide 7 to the 
left or by an adjustment of the wheel support 
to the right, said parts Would not move into the 
position shown but would collide and possibly 
cause serious damage. 
In order to prevent such an occurrence, there 

is provided a bar 60 having a hook 6 at one 
end thereof. Said bar is attached to the Wheel 
support . In the rear position of the wheel 
support f , said hook normally stops a short 
distance from the adjacent surface of the por 
tion 2. If the slide 7 should be accidentally 
moved to the left, such movement Would be lin 
ited by the hook 5t. If the operator should ad 
just the feed to the right more than the Space 
between said hook 6 and said portion 2, the 
slide f7 would be shifted accordingly and the 
operative relation between the parts 23 and 23 
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2,280,692 
would be preserved. If the slide has been 
moved too far to the right, belt guard 8 will 
move it to the proper position. 
A lug 65 on One side of the member 39 has 

inserted therein a pin 66 to which is attached a 
Spring 6. The other end of said spring is at 
tached to an adjusting screw 68 Which passes 
thru an opening in the member 29. Said screw 
may be adjusted and locked by the nuts 69 and 
70 respectively mounted thereon. 
The means for rotatably Supporting a work 

piece 2 consists of a headstock 5 shown in part 
in Figure 6, having a chuck 76 rotatably mounted 
therein. 
In Figure 5 is shown the subject matter of 

Figure 1 in combination. With a Wheel feed mech 
anism. An oscillating hydraulic motor 80 is 
mounted on wheel Support with the shaft 8. 
thereof in a vertical position. Said shaft is 
connected thru a crank arm 82 and suitable con 
necting members to a feed screw 83. Said feed 
Screw forms a part of a manual feed mechanism 
which may be actuated by rotating hand wheel 
8 rotatably mounted in bed O. 
At the upper end of shaft 8 is mounted a 

cam 85. Said cam engages a roller 86 on lever 
3. The other end of said lever is attached to 
a pivoted bracket 88. Said bracket engages a 
spool 39 which is connected to spindle 2. Ro 
tation of can 85 is effective to cause an endwise 
movement of the spindle 2 and wheel 3 into 
and out of operative relation to the Work piece 
2. Cam 85 is angularly positioned so that this 
movement occurs while the crank 82 is now 
ing across dead center. While said crank moves 
from one dead center position to another, the 
members connecting said crank With the hand 
feed being stationary, the motor 89 moves trans 
versely of the wheel Spindle carrying with it the 
Wheel support and effecting a rapid position 
ing movement of the grinding wheel relative to 
the Work. In the inoperative position of said 
Wheel support, the grinding wheel is spaced lat 
erally and transversely from the work. The first 
half revolution of motor 80 moves said wheel 
to a position substantially in axial alignment 
With the Work but spaced laterally therefrom. 
While the crank 82 moves across dead center, 
the can 85 and associated parts shift said wheel 
axially to a position inside the Work. Thereafter 
the continued rotation of motor 80 effects a re 
versal of the transverse movement and the wheel 
engages the surface to be ground. The grind 
ing feed is effected either by manual or power 
rotation of hand wheel 84. 

Operation. 
In Setting up my device preparatory to grind 

ing a number of identical work pieces, a piece 
is placed in the chuck of the machine and the 
Wheel Support positioned so that the wheel just 
touches the ground surface. The wheel is With 
drawn and the Work removed from the chuck 
and placed in the caliper. The member 4 is 
positioned by the feeding movement of the wheel 
base. The adjustable abutment 50 supported in 
sleeve 5 and pivoted member 30 is urged to 
Ward nozzle 44 by spring 6. This movement is 
restrained by contact between the hardened 
point on feeler 3 f and the ground surface of a 
Work piece 2. Abutment 50 is then turned in 
'sleeve 5 for adjustment toward nozzle 44 until 
the contacts in the manometer (described in 
Balsiger Patent 2,001,447 granted May 14, 1935) 
are closed. The work piece is removed from 
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the caliper, and abutment 50 is backed off by 
an amount which the operator estimates the 
Wheel will Wear. Another work piece is placed 
in the chuck and as the grinding wheel moves 
into contact with the work and gradually breaks 
down due to the grinding operation, the hook 
member 24 engages the portion 23 of slide. T 
and the slide moves with the wheel base . As 
a result of this movement of slide 7, abutment, 
50 approaches nozzle 44 and when it reaches 
the point at which it had previously been set 
relative to said nozzle plus estimated wheel wear, 
the contacts are closed and the wheel is removed 
from the Work as shown in co-pending appli 
cation 214,358 filed June 17, 1938, now Patent, 
No. 2,248,172, dated July 8, 1941. Slide 7 how 
ever remains in the position to which it has 
been advanced. The work piece is then released 
from the caliper by depressing member 54. When 
said member 54 is released, abutment 50 en 
gages nozzle 44 and shifts tube 4 into contact 
with hardened screw 22. The extent of this 
movement corresponds to the feeding movement 
of the grinding wheel during the grinding op 
eration just completed. Said screw 22 must be 
adjusted from time to time because as the wheel 
becomes Smaller the rate of Wear increases. The 
nozzle 44 is thus positioned for grinding the 
next piece. The piece just ground is placed in 
the caliper and abutment 58 is reset to a po 
sition depending upon whether it is larger or 
Smaller than the nominal size. Abutment, 5. 
may be adjusted to a point above the center of 
nozzle 44 to over compensate for wheel wear 
and below said nozzle for Under compensation. 
Theoretically said abutment should be located 
half Way between the pivot 29 and the point of 
contact member 3. For example if a piece 
comes .001 oversize the position of the abutment 
should be changed half that amount. However, 
it has been found that size will be held most 
consistently if the change in position of said 
abutment is a little less than half the variation 
in Work size. Therefore said abutment should 
be adjusted to a point slightly below the mid 
point of member 33. This adjustment is made 
by loosening nut 53 and shifting said abutment, 
up or down as conditions require. This adjust 
ment must be made when changing wheel or 
Work sizes. 
Due to the combined adjustment, one always 

in the same direction and corresponding to change 
in position of the wheel, and the other in a 
direction and magnitude corresponding to varia 
tion in the magnitude of the first adjustment, 
the size of the finished work is held consistently 
Within very close limits. 

I claiml: 
1. In a grinding machine, a wheel support, a 

grinding wheel rotatably mounted thereon, a work 
support, means for effecting a relative feeding 
movement between said Supports, a size control 
mechanism having means for calipering a fin 
ished Work piece, means adjustable in accordance 
with the extent of said feeding movement, and 
means responsive to relative novement, between 
Said Caliper means and Said adjustable means 
for controlling a grinding operation. 

2. In a grinding machine, a Wheel support, a 
grinding wheel rotatably mounted thereon, a work 
support, mechanism for effecting a relative feed 
ing movement between said supports, a size con 
trol mechanism having cooperating elements, 
means responsive to movement of one of said 
elements relative to the other for controlling 
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said feeding mechanism, means for adjusting one 
of said elements an amount corresponding to 
the feed of the grinding wheel during a grind 
ing operation, and means for adjusting said other 
element an amount corresponding to the differ 
ence in size between successive work pieces. 

3. In a grinding machine, a wheel support, a 
grinding Wheel rotatably mounted thereon, mech 
anism for feeding said grinding wheel to effect 
a grinding operation, a size control mechanism 
having cooperating elements, means responsive 
to movement of one of said elements relative to 
the other for controlling said feeding mecha 
nism, a caliper forming a part of said size con 
trol mechanism and effective upon placing there 
on of a newly ground piece to adjust one of said 
elements for the next piece an amount corre 
sponding to the difference in size between the 
newly ground piece and the piece immediately 
preceding said newly ground piece. 

4. In a grinding machine, a wheel Support, a 
grinding Wheel rotatably mounted thereon, mech 
anism for effecting a feeding movement of said 
Wheel support, a size regulator including coop 
erating members one of which may be adjusted 
by a ground Work piece, another in accordance 
With said feed movement, and means to com 
pensate for variation in wheel Wear by adjust 
ing one of the cooperating members relative to 
the other. 

5. In a grinding machine, a Wheel support, a 
grinding Wheel rotatably mounted thereon, mech 
anisia for effecting a feeding movement of said 
Wheel support, a size regulator including coop 
erating members one of which may be adjusted 
by a ground Work piece, another in accordance 
With said feed movement, means to compensate 
for variation in size of successive Work pieces 
by adjusting one of the cooperating members 
relative to the other, and means for varying the 
amount of compensation. 

6. In a grinding machine, a Work Support, a 
Wheel support, a grinding Wheel rotatably mount 
ed thereon, mechanism for effecting a feeding 
movement of Said wheel support, a size regulator 
comprising Cooperating members one of Which 
is positioned for the succeeding grinding opera 
tion by the piece just ground, another in accord 
ance With the eXtent of the feed movement d'Ur 
ing the grinding of said piece. 

7. In a grinding machine, a Work support, a 
Wheel Support, a grinding Wheel rotatably mount 
8d thereon, mechanism for effecting a feeding 
movement of Said Wheel support, a size regulator 
comprising cooperating members one of which 
may be positioned by a ground Work piece, an 
other according to the extent of said feed move 
ment, and means for Varying the position of said 
Work controlled member an amount correspond 
ing to the difference in size between successive 
Workpieces. 

8. In a grinding machine, a Work support, a 
Wheel support, a grinding wheel rotatably mount 
ed thereon, mechanism for effecting a feeding 
movement of said. Wheel Support, a size regulator 
comprising cooperating members one of which 
may be positioned by a ground Work piece, and 
means for Varying the position of said Work 
"controlled member an amount less than the dif. 
ference in size between Successive members. 

9. In a grinding machine, a Work support, a 
Wheel support, a grinding Wheel rotatably mount 
ed thereon, mechanism for effecting a feeding 
moVerment of Said Wheel Support, a Size regula 
tor comprising cooperating members, a pivoted 



4. 
support for One of said members having means 
for engaging the ground surface of a work piece, 
said member being positioned on said support 
between said pivot and the midpoint thereof. 

10. In a grinding machine, a Work support, a 
Wheel support, a grinding wheel rotatably mount 
ed thereon, mechanism for effecting a relative 
feeding movement between said Supports, a size 
regulator comprising cooperating members, a 
positive stop for determining the limit of adjust 
ment of one of said members, and means respon 
sive to said feed movement for changing the posi 
tion of Said stop. 
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ll. In a grinding machine, a wheel support, 

a grinding Wheel rotatably mounted thereon, 
mechanism for feeding said grinding wheel to ef 
fect a grinding operation, a size control mech 
anism having cooperating elements, means re 
Sponsive to movement of one of Said elements 
relative to the other for controlling said feed 
ing mechanism, means for effecting an adjust 
ment between said elements to compensate for 
Wheel Wear, and means for effecting a further 
adjustment between said elements to compen 
sate for Variation in Wheel Wear. 

ROBERT S. ELBERTY, JR. 


