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Application October 5, 1940, Serial No. 359,921 
(C. 51-73) 2 Claims. 

The invention relates to lapping machines, and 
more particularly to a lapping machine for 
lapping the crankpins and bearings of an auto 
motive crankshaft. 
One object of the invention is to provide an 

improved lapping machine for lapping crankpins, 
main bearings and the like. A further object 
of the invention is to provide an improved hy 
draulically operated, toggle actuated lapping arm. 
A further object of the invention is to provide an 
improved lapping arm in which a flexible abrasive 
lapping element is employed which is automati 
cally fed after each lapping operation to provide 
a fresh abrading surface for the next operation. 
A further object of the invention is to provide 

an automatically actuated positive feed for a 
flexible abrasive lapping element. Another 
object of the invention is to provide an auto 
matically actuated paper feeding mechanism 
including a pair of positively actuated, Spring 
pressed feed rollers which are actuated automati 
cally at the end of each lapping Operation. 
Other objects will be in part obvious or in part 
pointed out hereinafter. 
The invention accordingly consists in the 

features of construction, combinations of ele 
ments, and arrangements of parts, as will be 
exemplified in the structure to be hereinafter 
described, and the scope of the application of 
which will be indicated in the following claims. 
In the accompanying drawings, in which is 

shown one of various possible embodiments of 
the mechanical features of the invention, 

Fig. 1 is a cross sectional view through a lap 
ping machine, showing the improved lapping arm 
together with a diagrammatic illustration of the 
hydraulic control and actuating System; 

Fig. 2 is a fragmentary side elevation, on an 
enlarged scale, of a lapping arm having the 
lapping element and parts shown in an opera 
tive position for a lapping operation; 

Fig. 3 is a similar fragmentary side elevation, 
on an enlarged scale, of One of the lapping 
arms, such as shown in Fig. 2, with the lapping 
elements and supporting parts in an inoperative 
position; 

Fig. 4 is a fragmentary detail view of the lower 
abrasive paper feed roll, taken approximately 
on the line 4-4 of Fig. 2; 

Fig. 5 is a fragmentary front elevation of the 
lapping arm shown in Fig. 2, taken approxi 
mately on the line 5-5, showing the abrasive 
paper feed roll broken away and shown in cross 
Section; 
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taken approximately on the line 6-6 of Fig. 2; 
and 

Fig. 7 is a fragmentary detail view, taken ap 
proximately on the line 7-7 of Fig. 2, having 
parts broken away and shown in section to 
more clearly illustrate the construction. 
A lapping machine has been illustrated in 

the drawings comprising a base to which sup 
ports a longitudinally reciprocable table . 
Table ways are provided between the base 0 
and table which in the preferred form are of 
an anti-friction type substantially the same as 
shown and described in my prior U. S. Patent 
No. 2,166,009 dated July 19, 1939, to which refer 
ence may be had for details of disclosure not 
contained herein. The table if serves as a 
Support for a headstock 2 and a footstock (not 
shown) which serve as a rotatable support for 
a work piece 3. 
The headstock 2 is preferably driven by an 

electric motor 5 which is mounted on the base 
0. The motor 5 is provided with a multi 

grooved pulley f6 which is connected by multi 
ple V-belts 7 with a multi-grooved pulley f8 
Which is operatively connected to rotate the 
headstock spindle (not shown) in a manner sub 
stantially the same as that disclosed in my prior 
U. S. patent above referred to. 

Lapping arm support 
It is desirable to provide a movable support 

for a plurality of crankpin and bearing lapping 
arms So that they may be simultaneously and 
rapidly moved into an operative or an inopera 
tive position, as desired. A pair of spaced sup 
porting arms 20, only one of which has been 
illustrated in the drawings (Fig. 1), are mounted 
On a rock shaft 2 f which is supported in bearings 
on the rear of the machine base 0. The arms 
20 are provided with horizontally extending por 
tions which are connected by two spaced bars 
22 and 23 which serve as slide bars or ways for 
Supporting a plurality of lapping arms to be 
hereinafter described. 
The lapping arm assembly supported by the 

arms 20 is arranged so that it may be automati 
cally moved to and from an operative position 
to facilitate loading of crankshafts into the 
machine and removing them therefrom after a 
lapping Operation has been completed. In order 
to move the entire lapping arm assembly to and 
from an operative position, a fluid pressure 
mechanism is provided including a fluid pres 
sure cylinder 25 which is pivotally connected by 

Fig. 6 is a fragmentary cross-sectional view, 55 means of a stud 26 with the base fo of the 

  



2 
machine. A piston 27 is slidably mounted within 
the cylinder 25 and is connected to one end of 
a piston rod 28. The other end of the piston 
rod 28 is connected by a stud 29 with an arm 
30 pivotally mounted on a shaft 3. Within the 
base 0. The arm 30 is provided with a stud 
32 which is connected to one end of a link 33. 
The link 33 is connected by a stud. 34. With a 
toggle lever 35. One end of the toggle lever 35 
is pivotally connected to a Stud 36 which is 
fixedly Supported on the base 0 of the machine. 
The other end of the toggle lever 35 is connected 
by a stud 37 with a toggle lever 38. The op 
posite end of the toggle lever 38 is connected by 
a stud 39 Which is carried by the lower end of 

5 

O 

an arm 40. The arm 40 is fixedly supported on 
the rock shaft 2. 
When fluid under pressure is admitted through 

a pipe 4 into a cylinder chamber 42, the pis 
ton 27 is moved downwardly into the position 
illustrated in Fig. 1, which serves through the 
toggle levers 35 and 38 to position the arm 40 
and the arms 2 in the position illustrated in 
Fig. 1. After a lapping operation has been com 
pleted, fluid under pressure is admitted through 
a pipe 43 into a cylinder chamber 44 to move 
the piston 27 upwardly toward the right, which 
movement shifts the toggle levers 35 and 38 
into the position illustrated in dotted lines 35a, 
and 38a, which movement swings the arm 40 into 
position 40d. This movement of the arm 40 
serves to rock the shaft 2 to Swing the arms 20 
together with the entire lapping arm assembly 
in a clockwise direction to an inoperative posi 
tion. 
A fluid pressure System is provided for control 

ling the admission of fluid under pressure to the 
cylinder 25. A motor driven pump. 45 within the 
base 0 of the machine draws fluid through a 
pipe 46 from a reservoir 47 within the base 0 
and forces fluid under pressure through a pipe 
48 to a reverse or control valve 49. The valve 
49 is a balanced piston type valve having a 
valve stem 50 which is provided at its outer end 
With a spool-shaped member 5 and is con 
nected by means of a pair of diametrically op 
posed studs or pins 52 mounted on a lower yoke 
shaped end of a control lever 53. The control 
lever 53 is pivotally supported by means of a 
stud 54 on a bracket 55 which is fixedly Sup 
ported on the base 0 of the machine. A plu 
rality of valve pistons 56, 57 and 58 are formed 
integral With the Valve stem 50. Fluid under 
pressure passing through the pipe 48 enters a 
valve chamber located between the valve pis 
tons 57 and 58 and passes outwardly through the 
pipe 4 into the cylinder, chamber 42 to move 
the piston 27 downwardly into the position shown 
in Fig. 1 to move the lapping arm assembly into 
an operative position. 
movement of the piston 27, fluid within the cyl 
inder chamber 44 is exhausted through the pipe 
43, through a valve chamber located between 
the valve pistons 56 and 57, and out through 
an exhaust pipe 59 into the reservoir 47. 
After a lapping operation has been completed 

and it is desired to move the lapping arm as 
sembly to an inoperative position, the manu 
ally operable control lever 53 is moved in a coun 
terclockwise direction to shift the valve pistons 
56, 57 and 58 so that fluid under pressure pass 
ing through the pipe 48 enters a valve cham 
ber located between the valve pistons 56 and 
57 and passes outwardly through the pipe 43 
into the cylinder chamber 44 to cause an upWard 
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2,261,902 
movement of the piston 27. This upward move 
ment of the piston 27 shifts the toggle levers 35 
and 38 together with the arm 40 into the dotted 
line positions 35a, 38a and 40d to rock the shaft 
2i together with the arms 20 and the entire lap 
ping assembly in a clockwise direction into an 
inoperative position. During this movement, 
fluid Within the cylinder chamber 42 is exhausted 
through the pipe 4, through the valve chamber 
located between the valve pistons 57 and 58, and 
paSSes OutWardly through the exhaust pipe 59 
into the reservoir 47. 

Lapping arms 
In order that all of the crankpins and main 

bearings on the crankshaft f3 may be simultane 
Ously lapped, a plurality of crankpin and bear 
ing lapping arms are provided which correspond 
in number with the crankpins and bearings to 
be lapped. As illustrated, only one of the lap 
ping arms has been shown. For details of ar 
rangement of the plurality of lapping arms, ref 
erence may be had to my prior U. S. Patent 
2,166,009 above referred to. A side elevation of 
a lapping arm 60 is shown in Fig. 1. The lap 
ping arm 60 as well as all of the other lapping 
arms are each provided with a pair of pivotally 
mounted lap supporting arms 6 and 62 which 
are provided at their operative ends with par 
tially cylindrical lap supporting blocks or ele 
ments 63 and 64, respectively. The arms 6 
and 62 are pivotally supported by studs 65 and 
66 on the lapping arm. 60. The other ends of 
the arms 61 and 62 are connected by a pair of 
toggle level's 67 and 68 which are connected 
together at... their inner ends by means of the 
stud 69 which slides in elongated slots 10 formed 
in the Side plates of the lapping arm 60. When 
the toggle levers 67 and 68 are in a straight 
line position, as indicated in Fig. 1, the lap sup 
porting members 63 and 64 are maintained in 
an Operative position to hold the abrasive or lap 
ping elements in operative contact with the work 
piece f3. 
The lap Supporting arms 6 and 62 are ar 

ranged to be moved toward and away from an 
Operative position by means of a hydraulically 
operated mechanism comprising a fluid pressure 
Cylinder 75 which is mounted on the upper end 
of the lapping arm 60. A piston 76 is slidably 
mounted within the cylinder 75 and is connected 
to one end of a piston rod 77. The other end of 
the piston rod 77 is connected by means of the 
link 18 with the stud 69 which is pivotally con 
nected to the toggle levers 61 and 68, respective 
ly. It Will be readily apparent from the fore 
going disclosure that when the piston T6 is 
moved downwardly, that is, toward the left (Fig. 
1), the piston rod 77 and the connecting link 
78 will be moved also in a downward direction 
toward the left, which serves to unlock the tog 
gle levers 67 and 68 and thereby to rock the lap 
Supporting arms 6f and 62 together with the lap 
supporting elements 63 and 64 to an inoperative 
position out of engagement with the bearings 
of the crankshaft 3 to be lapped. 
When fluid under pressure is passed through 

a flexible pipe 79 into a cylinder chamber 8, 
the piston 16 will be moved upwardly to move 
the toggle levers 67 and 68 into the position 
shown in Fig. 1 to move the lapping element 
into operative engagement with the work piece 
3 for a lapping operation. Similarly, when fluid 

is admitted through a flexible pipe 81 into the 
cylinder 75 to cause a downward movement of 
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the piston 16 toward the left (Figs. 1 and 2), the 
toggle levers 67 and 68 Will be unlocked to move 
the lapping elements to an inoperative position, 
Each of the lapping arms 60 is provided with an 
independent fluid operated piston and cylinder 
mechanism for independently actuating each of 
the lapping elements. 
A pair of longitudinally extending pipes or 

manifolds 83 and 84 are provided for supplying 
fluid under pressure to the flexible pipes 9 and 
8, respectively, to a plurality of Spaced lapping 
elements. The lapping arm 60 is pivotally con 
nected by means of a stud 85 which is supported 
on a pivotally mounted arm 86. The arm 86 is 
pivotally supported by means of a stud 87 on a 
supporting member 88. The supporting mem 
ber 88 is in turn adjustably supported on the 
guide rods 22 and 23, respectively. The Support 
ing member 88 may be adjusted longitudinally 
relative to the rods 22 and 23 to position the 
arm 60 in the desired location for lapping a 
predetermined portion on the work piece. 
A flexible abrasive paper or cloth is preferably 

utilized as a lapping medium. Each of the lap 
ping arms 60 is provided with a separate strip 
of continuous abrasive paper or cloth which 
Wraps around the crankpin or main bearing to 
be lapped and is held in position thereagainst by 
the lap supporting members 63 and 64. 
A rod 9) is supported by a pair of brackets 9 

(only one of Which is shown in Fig. 1) and 
serves as a support for a reel 92 of flexible abra 
sive paper 93. The abrasive paper 93 passes 
through guides 94 and 95 which are fixedly 
mounted on the under side of the supporting 
member 88 and paSS through a Series of rollers 
96 carried by a bracket 97. The bracket 97 is in 
turn Supported on the lap supporting arm 62. 
The abrasive paper, as above described, wraps 
around the crankpin 3 and is supported by the 
lap Supporting members 63 and 64. 
A manually operable control or reverse valve 
05 is provided for controlling the admission 

to and exhaust of fluid from the cylinder 75. 
Fluid under pressure from the pump 45 passes 
through a pipe 06 into a valve chamber 07 and 
in the position illustrated in Fig. 1 passes out 
through a pipe 08, through the manifold 83, and 
through the flexible pipe 79, into the cylinder 75 
to move the piston 76 upwardly into the position 
shown in Figs. 1 and 2. During this movement 
fluid within the lower cylinder chamber is ex 
hausted through the flexible pipe 8, the mani 
fold 84, a pipe 09, through a valve chamber 9 
and an exhaust pipe , into the reservoir 47. 
When the valve 05 is shifted into a reverse po 
Sition, that is, the valve rotor shifted ninety 
degrees, fluid under pressure passing through 
the pipe 06 will pass through the pipe 09, the 
manifold 84, the flexible pipe 8, into the cylin 
der chamber 82, to cause a downward movement of the piston 76. 
The operation of this improved lapping ma 

chine Will be readily apparent from the foregoing 
disclosure. A Work piece 3, such as an auto 
motive crankshaft, is placed in position for ro 
tation by the headstock 2 and the footstock (not 
shown). The work rotation is then started and 
the control lever 53 is moved in a clockwise di 
rection into the position shown in Fig. 1 to move 
the valve pistons so as to admit fluid under 
pressure through the pipe 4 into the cylinder 
chamber 42 to move the lapping arm assembly 
supported by the arms 20 into an operative po 
sition. After the lapping arms have moved to 
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3 
an operative position, the manually operable con 
trol Valve 05 is then shifted into the position ill 
lustrated in Fig. 1 SO as to admit fluid under 
pressure through the flexible pipe 79 to cause 
an upWard movement of the piston 76, thus mov 
ing the abrasive lapping element into operative 
lapping engagement with the work piece 3. 
AS the lapping operation proceeds, the pres 

Sure is increased until the toggle levers 67 and 68 
reach a straight-line position, as indicated in 
Fig. 1, after which the lapping operation pro 
ceeds. After the Work piece has been lapped to 
the required and predetermined extent, the con 
trol valve 05 is shifted into its reverse position 
to admit fluid under pressure through the flex 
ible pipe 8 to cause a downward movement of 
the piston 76 which in turn serves to break the 
toggle 67-68, thereby moving the lap support 
ing members 63 and 64 into an open or inoper 
ative position. After the lapping element has 
been moved to an inoperative position, the con 
trol lever 53 may then be rocked in a counter 
clockwise direction so as to admit fluid under 
pressure through the pipe 43, into the cylinder 
chamber 44, to cause an upward movement of 
the piston 27 which operates through the lever 
mechanism above described to rock the shaft 2 
and the arms 20 to swing the entire lapping arm 
assembly to an inoperative or loading position, 
after Which the lapped work piece may be re 
moved from the machine and replaced with a 
new Work piece to be lapped. As above ex 
plained, the machine may be readily equipped 
With one or more of the lapping arms 60 ar 
ranged at Spaced intervals along the slide bars 
22 and 23 in a manner similar to that shown in 
my prior U. S. Patent No. 2,166,009 above re 
ferred to. 

It is desirable to provide a fresh portion of 
abrasive paper or cloth for each lapping opera 
tion in order that a substantially uniform lap 
ping action may be obtained on successive work 
pieces. To accomplish this desired result, it is 
desirable to provide an automatic abrasive paper 
feeding mechanism which will automatically 
and positively advance the abrasive paper 
by an exact and predetermined amount for each 
lapping operation. It is desirable to provide a 
paper feeding mechanism which is arranged 
automatically and positively to feed the abra 
sive paper by a predetermined amount each time 
the lap supporting arms 6 and 62 are opened 
after a lapping Operation has been completed. 
The abrasive paper feeding mechanism is sup 
ported by a bracket 5 which is fastened to the 
lap Supporting element 63 so that it moves to 
and from an operative position therewith. A 
roller 6 is rotatably supported by a stud 7 
adjacent to the left-hand end of the bracket 5 
(FigS. 1, 2 and 3). The periphery of the roller 
f6 is provided with a corrugated or knurled 

Surface 8. A roller 9 is rotatably supported 
by a stud 20 which is in turn supported on the 
left-hand end of a rock arm 2. The rock arm 
2 is pivotally supported on a stud 22 which is 

fixed relative to the bracket 5. The periph 
ery of the roller 9 is provided with a corrugated 
or knurled surface 23 which is yieldably urged 
toWard the corrugated surface 8 of the roller 
6 by means of a spring-pressed plunger 24. 

The compression of the spring-pressed plunger 
24 may be adjusted by means of a manually ad 

justable screw 25 so that a desired pressure may 
be exerted between the rollers 9 and 6. 
The continuous strip of abrasive paper, which 



4. 
wraps around the Work piece 3 and engages 
the lap supporting element 63, passes through a 
guide 26 which is carried by the bracket 5. 
The abrasive paper 93 extends to the left beyond 
the guide 26 and wraps in a clockwise direction 
around the knurled peripheral surface f 8 of 
the roller 6. The abrasive paper then passes 
through the adjacent knurled surfaces f23 and 
8 of the rollers 9 and 6, respectively, and 

wraps in a counterclockwise direction around the 
roller 9. A gear 28 is fixedly mounted on the 
end of the roller 6. The gear 28 meshes with 
a gear 29 which is fixedly mounted on the end 
of the roller 9. 
In order to automatically and positively index. 

the abrasive lapping element, 93 by a predeter 
mined amount after each lapping operation, an 
automatic indexing mechanism is provided 
whereby the gears 29 and 28 may be readily 
indexed each time the lap supporting arms 6 
and 62 are moved to an inoperative position. 
A holding pawl 35 is provided to at all times 

hold the gear 29 against rotation in a clockwise 
direction. An actuating pawl 37 is pivotally 
supported on a stud 38. The stud 38 is in turn 
supported by a pair of spaced rock arms 39 and 
40 which are pivotally supported on the stud 
f29. The stud 38 is connected by a rod 4 with 
a be crank lever 42. The bell crank lever 42 
is pivotally supported by a stud 43 which is 
fixedly supported in spaced brackets 44 and 45 
(Fig. 7). The brackets 44 and 45 are fixedly 
mounted on the lower end of the lapping arm 
60. The lower or short arm of the bell crank 
42 is connected by a stud 46 with a link 47. 
The link 47 is pivotally connected by a stud 48 
With a bracket 49 which is fixedly mounted on 
the lap supporting arm 6. 

In Fig. 2 the lap supporting elements 63 and 
64 together with the flexible abrasive lapping ele 
ment 93, are shown in an operative position to 
gether With the other actuating parts thereof and 
With the abrasive paper feeding pawl 37 in a 
retracted position. When fluid under pressure 
is admitted to break the toggle levers 6 and 68, 
the lap supporting arm 6 noves in a clockwise 
direction, which movement is transmitted 
through the link 4 to rock the bell crank lever 
42 in a counterclockwise direction so as to shift 
the rod 4 toward the left (Fig. 1) to move the 
pawl supporting arms 39 and 40 in a counter 
clockwise direction, which movement carries the 
paper feeding pawl 37 also in a counterclockwise 
direction to rotate the gears 29 and 28 in a 
counterclockwise and clockwise direction, respec 
tively, to feed the abrasive forward by an exact 
and predetermined amount to present a portion 
of fresh abrasive surface for the next lapping 
Operation. The indeX pawl 37 together with its 
actuating parts is shown in the indexed position 
in Fig. 3. When the lap supporting elements 63 
and 64 together with their actuating parts are 
again moved into operative position With the next 
work piece to be lapped, the indeX pawl 3 rides 
idly over the teeth of the gear. 29 to return the 
pawl 37 to its initial position (Fig. 2). During 
this movement the holding pawl 35 serves to 
prevent movement of the gear 29 in a clockwise 
direction. 
The rod 4 is preferably adjustably connected 

to the bell crank lever 42. The bell crank lever 
142 is preferably formed as two spaced parts f42 
and A2a (Fig. 7). 

5. The notch 5 serves as a support for the 

The bell crank lever supportS. 
a bracket 150 which is provided with a notch 
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2,261,902 
threaded end of the rod 4. A pair of spaced 
nuts and lock nuts 52 and 53 are arranged on 
opposite sides of the bracket 50 (Fig. 2). By 
manipulation of the nuts 52 and 53, the effec 
tive length of the rod 4 may be readily varied 
as desired. 

It will be readily apparent from the foregoing 
disclosure that each time the lap Supporting ele 
ments 63 and 64 are moved to an inoperative 
position after a lapping operation has been com 
pleted, this movement will be automatically 
transmitted through the indexing mechanism 
above described positively and precisely to index 
the abrasive paper 93 So as to present a prede 
termined portion of fresh abrasive for the next 
successive lapping Operation. By utilizing the 
pair of corrugated or knurled spring-pressed feed 
rollers, a positive indexing movement of the flex 
ible abrasive element is assured. 
The operation of this improved lapping ma 

chine Will be readily apparent from the foregoing 
disclosure. A work piece 3, such as an auto 
motive crankshaft, is placed in position for rota 
tion by the headstock 2 and the footstock (not 
shown). The work rotation is then started and 
the control lever 53 is moved in a clockwise direc 
tion into the position shown in Fig. 1 to move 
the control valve 49 So that fluid under pressure 
Will pass through the pipe 4? into the cylinder 
chamber 42 to cause a downward movement of 
the piston 2, thus rocking the entire lapping arm 
assembly supported by the arms 20 to an opera 
tive position, Such as that shown in Fig. 1. The 
Valve C5 is then shifted into the position illus 
trated in Fig. 1 to move the lap supporting ele 
ments. 63 and 64 into an operative position to 
Wrap the flexible abrasive paper or lapping ele 
ment 93 around the periphery of the surface to 
be lapped. 
The indexing mechanism above described hav 

ing previously advanced the paper 93 by a precise 
and predetermined amount, the closing of the lap 
supporting elements 63 and 64 serves to advance 
the abrasive paper 93 from the Supply roller 92. 
The lapping operation then proceeds to the desired 
and predetermined extent, after which the valve 
85 is shifted so as to admit fluid under pressure 
through the flexible pipe 8 to cause a downward 
movement of the piston 76, which movement 
breaks the toggle levers 67 and 68 and moves the 
lap. Supporting elements 63 and 64 into an inop 
erative position away from the work piece f3. 
During this movement, the index pawl 37 is 
automatically moved in a counterclockwise direc 
tion to rotate the gear 29 in a counterclockwise 
direction and the gear 28 in a clockwise direc 
tion, thus, advancing the abrasive paper 93 by a 
precise and predetermined amount to present a 
predetermined fresh abrasive surface for the next 
lapping operation. As above explained, the ma 
chine may be readily equipped with one or more 
lapping arms 60 arranged at Spaced intervals 
along the supporting bars 22 and 23 in a manner 
similar to that shown in my prior U. S. Patent 
No. 2,166,009 above referred to. 

It will thus be seen that there has been pro 
vided by this invention apparatus in which the 
various objects hereinabove set forth together 
with many thoroughly practical advantages are 
successfully achieved. As many possible embodi 
ments may be made of the above invention and as 
many changes might be made in the embodiment 
above set forth, it is to be understood that all 

75 matter hereinbefore set forth or shown in the ac 
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companying drawings is to be interpreted as illus 
trative and not in a limiting sense. 

I claim: 
1. In a lapping arm for lapping cylindrical 

Work pieces, a flexible strip of abrasive to loop 
around a workpiece, a pair of opposed jaws hav 
ing Surfaces arranged to clamp Said abrasive in 
abrading contact with a workpiece, means to 
move said jaws to and from an operative position, 
guiding rollers supported by one of said jaws, a 
pair of opposed rough-Surfaced, spring-pressed 
rotatable feed rollers supported by the other 
jaw, means to adjust the relative pressure be 
tween said rollers, gearing operatively connecting 
Said rollers, means including a pawl engageable 
With said gearing, and means including adjust 
able connections between said pawl and one of 
Said jaws which is actuated by movement of said 
jaws to an inoperative position automatically to 
actuate said pawl and index said abrasive by a 
precise and predetermined amount. 

2. In a lapping arm for lapping cylindrical work 
pieces having a flexible strip of abrasive to loop 
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S 
around a work piece, a pair of pivotally mounted 
opposed shoes to support the abrasive element in 
abrading contact with the Work piece, a pair of 
toggle levers to move Said shoes to and from an 
operative position, and an abrasive element feed 
ing mechanism including an abrasive guiding de 
vice Supported by one of Said jaws, a pair of op 
posed rough-Surfaced, Spring-pressed rotatable 
feed rollers supported on the other jaw, said 
abrasive element passing between Said rollers, 
gearing operatively connecting said rollers, means 
including an index pawl engageable with said 
gearing, means including a pivotally mounted 
lever which is adjustably connected to actuate 
said pawl, and operative connections between 
said lever and one of said toggle levers which is 
actuated automatically by movement of said 
toggle levers to an inoperative position auto 
matically to actuate said pawl and feed said 
abrasive element a precise and predetermined 
amount. 

HERBERTS. INDGE. 


