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UNITED STATES PATENT of FICE 
CAM LAPPING MACHINE 

Herbert S. Indge, Westboro, Mass., assignor to 
Norton Company, Worcester, Mass., a corpora 
tion of Massachusetts 

This invention relates to grinding machines, 
and more particularly to a cam lapping machine. 
One object of the invention is to provide a, 

simple and thoroughly practical lapping machine 
for lapping a cam to a predetermined finish and 5 
contour. Another object of the invention is to 
provide a cam lapping machine with an auto 
matically actuated abrasive paper feed which 
continuously presents a fresh abrading surface 
during the lapping operation. A further object 10 
of the invention is to provide a can lapping ma 
chine in which the lapping arm is controlled by 
a master cam positioned in axial alignment with 
and rotatable with the cam to be lapped so as to 
eliminate the necessity of providing a synchro- 15 
nous driving mechanism between the master cam 
and the cam to be lapped. . . . -- 
Another object of the invention is to provide a 

cam lapping machine having a pivotally mounted 
cam lapping arm the movement of which is con- 20 
trolled by a master cam mounted on the arbor 
supporting the cam to be lapped. A further object 
of the invention is to provide a can lapping ma 
chine. With a pivotally mounted cam lapping arm, 
the moyennent of which is controlled by a pivotally 25 
mounted arm carrying a follower which engages 
a master cam mounted on the same arbor with 
the cam to be lapped. A further object of the in 
vention is to provide a manually operable toggle 
operated mechanism to move the cam lapping arm 

operative position. Other objects will be in part 
obvious or in part pointed out hereinafter. 
The invention accordingly consists in the fea 

tures of construction, combinations of elements, 35 
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 indi 
cated in the following claims. . . . . 
In the accompanying drawings in which is 40 

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

Fig. 1 is a front, elevation of the improved can 
lapping machine; Fig.2 is a fragmentary diagrammatic perspec-45 
tive view of the cam lapping machine; 

Fig. 3 is a fragmentary side elevation, on an 
enlarged scale, showing the can lapping arm and 
the abrasive paper feed mechanism; and 

Fig. 4 is a fragmentary side elevation, on an 
enlarged scale, of the operating end of the cam 
lapping arm. . . . 
A lapping machine has been illustrated in the 

drawings comprising a base 0 which serves as a 
support for a longitudinally reciprocable work 

30 

and the follower supporting arm to. and from an 

5 
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supporting table . In order to facilitate a free 
and easy reciprocatory movement of the table, it 
is preferably supported on an anti-friction slide 
way comprising a pair of rows of Spaced anti 
friction balls 2 and 3 (Fig. 3). 
The table is preferably arranged so that it 

may be reciprocated during the lapping operation 
to produce a break-up motion between the Work 
to be lapped and the lapping element. An elec 
tric motor 4 is mounted on a bracket 5 which 
is fixed to the base of the machine. The motor f4 
is provided with a driving pulley f6 which is con 
Inected by a V-belt 7 with a pulley famounted 
on the drive shaft of a speed reduction unit 9. 
The speed reduction unit 9 is provided at its up 
per end with a positively driven eccentrically po 
sitioned stud (not shown) which is operatively 
connected to the left-hand end of a connecting 
rod 28. The other end of the connecting rod 29 
is pivotally connected by a stud 21 with the left 
hand end of the work table t . It will be readily 
apparent from the foregoing disclosure that when 
the motor 4 is set in motion, a revolving motion 
will be transmitted through the reduction gear 
unit 9 to the eccentric stud (not shown) to re 
ciprocate the connecting rod 20 and the table . 
The table serves as a rotatable support for 

a work arbor 2 comprising a headstock 22 and 
a footstock 23 which are provided with work Sup 
porting centers 24 and 25, respectively. A driv 
ing mechanism is provided for rotating the work 
arbor 2 during a lapping operation comprising an 
electric motor 26 which is Supported on a bracket 
27 fixed relative to the base 9 of the machine. 
The motor 26 is provided with an armature shaft 
28 which serves as a Support for a multi-V-groove 
pulley 29. The pulley 29 is connected by a V-belt 
39 with a V-groove pulley 3 mounted on the left 
hand end of the headstock spindle (not shown). 
The Work Supporting arbor 2 serves as a Sup 

port for a master can 35 and a can to be lapped 
36. The arbor 2 is preferably formed so that 
the can to be lapped may he positioned thereon 
for a lapping operation to locate it in predeter 
mined timed relation to the master cam 35. In 
order to lap the cam 36 to the desired and prede 
termined finish and contour, a pivotally mounted 
lapping element, is provided comrrising a lapping 
arm 3S which is pivotally mounted on a shaft 39 
which is supported by a bracket 4G which is fixed 
relative to the base () of the machine. The lap 
ping arm 38 is normally urged into operative en 
gagement with the cam 36 to be apped by means 
of a tension spring if the upper end of which is 
connected to a stud 42 on the arm 38 (Fig. 3) and 
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the lower end of which is fastened to the bracket 
40. In order yieldably to support a lapping ele 
ment, a resilient supporting shoe is preferably 
provided which in the present instance comprises 
an endless leather belt 43 which is passed around 
a pair of collars 44 and 45. The collars 44 and 
45 are supported by studs 46 and 47, respectively, 
which are carried by the lapping arm 38. The 
stud 46 is provided With an eccentric portion for 
Supporting the roller 44 so that the roller 44 may 
be adjusted relative to the roller 45 to facilitate 
tensioning the belt 43 as desired. 

It is desirable to provide a flexible abrading 
or lapping element, preferably comprising a con 
tinuous Strip of abrasive paper which may be 
continuously fed during the lapping operation so 
as at all times to present a fresh abrading Sur 
face to lap the face of the cam. A reel of abra 
sive paper 48 is mounted on the upper end of an 
arm 49. The abrasive paper 50 passes from the 
reel 48 around the nose of the lapping arm formed 
by the belt 43 and passes backwardly between a 
pair of pinch rolls or gears 5 and 52, respectively. 
The gears or pinch rolls 5 and 52 are rotatably 
supported by studs 53 and 54, respectively, the 
ends of which are supported in brackets 4G and 
4.0a which project upwardly from the base of 
the machine. 
A notor driven mechanism is provided for con 

tinuously rotating the pinch rolls 5 and 52 at 
a slow uniform rate during the entire lapping 
operation. This mechanism comprises an elec 
tric motor 55 having an integrally mounted gear 
reduction unit 56 formed integrally therewith. 
This motor 55 and Speed reduction unit, 56 may 
be any of the standard and well known units in 
Common use today Such as, for example, the 
Bodie reducer motor. This reducer motor unit, 
50-5 is fixedly supported on the bracket. El 
and Serves positively to drive the pinch iro or 
gear 5. So as continuously to draw the abrasive 
paper from the reel 48 over the nose of the lap 
ping arm 38 and pass the worn abrasive paper 
50 toward the rear of the machine. It will be 
readily apparent from the foregoing disclosure 
that a fresh abrading Surface is continuously be 
ing provided during the entire lapping operation. 

In Order to control the SWinging movement of 
the pivotally mounted lapping arm 38, a pivotally 
mounted follower arm 60 is pivotally mounted on 
the shaft 39 and spaced from the lapping arm 38. 
The forward end of the follower arm 69 is pro 
Vided with a follower roller 64 which is arranged 
to engage the master cam 35 during a lapping op 
eration. The follower roller 6) is preferably of 
a diameter equal to the abrasive covered nose of 
the lapping arm 38. 

In Order that the master caim 35 and follower 
arm 60 may control the Swinging movement of 
the lapping arm 38, the lapping arm 38 is pro 
vided with a stud 62 which is fixed relative to 
the lapping arm 38. The stud 62 passes through 
an elongated aperture 63 (Fig. 3) formed in the 
follower arm. 69. 
the follower arm 60 to locate the stud 62 relative 
to the follower arm 60. In order to provide a 
yieldable connection therebetween, a compression 
Spring 65 is contained within an aperture 66 
formed in the follower arm 60. The lower end of 
the compression spring 65 engages the stud 62 
and the upper end thereof is engaged by a screw 
67 by means of which the tension of the spring 
65 may be varied as desired. It will be readily 
apparent from the foregoing disclosure that by 
adjusting the screw 64, the position of the foll 
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4. 
lower roller 6 relative to the nose of the lapping 
arm 38 may be readily adjusted as desired and 
that the provision of the Spring 65 provides a 
yieldable Connection between the lapping arm and 
the follower roll supporting arm 60. 

It is desirable to provide a Suitable mechanism 
for Swinging the lapping arn together With the 
follower arm 6 to and from an Operative posi 
tion. This mechanism may comprise a manually 
operable lever 79 which is pivotally mounted on 
the stud T. A toggle lever 72 is also mounted 
On the Stud if and is fixedly Supported thereon 
so that the lever 70 and the toggle lever 72 form 
a bell crank lever. The lower end of the toggle 
lever 72 is connected by a stud 73 with a toggle 
lever 4 which is pivotally mounted on a stud 75 
Which is fixedly supported on the bracket 40. A 
pivotal Support is provided for the stud i? com 
prising a pivotally mounted link 76, the left-hand 
end of which is mounted on a stud 77 carried by 
the bracket. A. - 

In the full line position of the parts as shown 
in Fig. 3, that is, with the lever 70 in a downward 
or horizontal position, the lapping arm 38 and 
the follower arm 65) are in operative positions 
With the abrasive paper 50 engaging the cam 36 
to be lapped and the follower roller 6 engaging 
the master cam 35. After the lapping operation - 
has been completed, the lever 70 may be moved 
in a counterclockwise direction into the dotted 
line position a (Fig. 3) so that the toggle levers 
2 and 4 assume positions 72a and 74a (Fig. 3), 

thus Serving to raise the follower arm SO and the 
lapping arm 3 out of engagement with the mas 
ter cam 35 and the cam 36. 
The Operation of this improved cam lapping 

machine will be readily. apparent from the fore 
going disclosure. A cam 36 to be lapped is 
mounted in position on the arbor 2. The arbor 
2: Supporting the master cam 35 and the cam 
to be lapped 36 is then mounted in position, being 
rotatably Supported by the headstock center 24 
and the footstock center 25. After the work has 
been thus positioned, the motor 4 is set in mo 
tion to cause a reciprocatory motion of the table 
f, the electric motor 26 is set in motion to rotate 

the Work arbor 2, and the motor 50 is started 
to provide a continuous feeding movement of the 
Strip of abrasive lapping paper 50. The control 
lever 70 may then be swung from the dotted line 
position 70a into the full line position 70 (Fig. 3) 
So as to shift the toggle levers 72 and 74, thus 
allowing the lapping arm 38 and the follower 
arm 60 to Swing downwardly under the tension 
of the Spring 4 until the master cam roller 6 
engages the master cam 35 and the abrasive 
paper 50 engages the cam 36 to be lapped. The 
lapping Operation may be continued for the de 
sired time interval, that is, until the surface of 
the can being lapped has been lapped to the 
desired finish and contour during which time the 
abrasive paper 50 is advanced continuously dur 
ing the entire lapping operation. After the lap 
ping Operation has been completed, the lever 70 
may again be SWung into dotted line position 70a 
to raise the lapping arm 38 and the follower arm 
60 to inoperative positions so that the abrasive 
paper 60 and the follower roller 6 fare out of 
engagement with the cam 36 and the master 
Cam 35, respectively. 

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 
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ments may be made of the above invention and 
as many changes might be made in the embodi 
ment above Set forth, it is to be understood that 
all matter hereinbefore Set forth or shown in 
the accompanying drawings is to be interpreted 
as illustrative and not in a limiting sense. 
I claimi: 
1. In a cam lapping machine having a base, 

a rotatable Work support including a headstock 
and a footstock, a Work Supporting arbor for 
Supporting a cam to be lapped, a movably 
mounted cam lapping arm on said base having 
a nose piece, a flexible abrasive lapping element 
on Said arm Surrounding said nose piece, a master 
can on said arbor adjacent to the cam to be 
lapped, a movably mounted arm having a rotat 
able follower roller in engagement With Said mas 
ter cam, yieldable means to maintain said fol 
lower roller in engagement with said master cam, 
interconnections between said cam lapping arm 
and Said follower whereby Said follower roller 
imparts a controlled movement to said lapping 
arm and element, and manually operable means 
Simultaneously to move said lapping arm and 
Said follower arm to and from an operative posi 
tion. 

2. In a cam lapping machine having a base, a 
rotatable work Support including a headstock and 
a footstock, a work supporting arbor for support 
ing a cam to be lapped, a pivotally mounted cam 
lapping arm on Said base having a semi-cylindri 
cal nose piece, a flexible abrasive lapping ele 
ment on Said arm Surrounding said nose piece, a 
master cam on said arbor adjacent to the cam to 
be lapped, a pivotally mounted arm having a 
rotatable follower roller in engagement with said 
master cam, yieldable means to maintain said 
follower roller in engagement With said master 
cam, interconnections between said can lapping 
arm and said follower. Whereby said follower 
roller imparts a controlled SWinging movement to 
Said lapping arm and element, and means includ 
ing a manually operable lever simultaneously to 
Swing said lapping arm and said follower arm 
to and from an operative position. 

3. In a cam lapping machine having a base, 
a rotatable work Support including a headstock 
and a footstock, a Work arbor supported thereby 
to Support a can to be lapped, a pivotally 
mounted cam lapping arm. On Said base having a 
nose piece, a flexible abrasive lapping element on 
said arm. Which WrapS around Said nose piece, a. 
master cam on Said arbor adjacent to the cam to 
be lapped, a pivotally mounted arm having a ro 
tatable follower roller in engagement with said 
master can, yieldable means to maintain Said 
follower roller in operative engagement with Said 
master cam, adjustable connections between said 
follower arm and said can lapping arm. Whereby 
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6 
Said lapping element may be adjusted relative to 
said master cam follower roller, and manually 
Operable means simultaneously to SWing said 
lapping arm and said follower arm to and from 
an operative position. 

4. In a cam lapping machine having a base, a 
rotatable work support including a headstock 
and a footstock, a work arbor supported thereby 
for Supporting a cam to be lapped, a pivotally 
mounted can lapping arm. On Said base, a lapping 
element on said arm, a master cam on said arbor 
adjacent to the cam to be lapped, a pivotally 
mounted arm having a rotatable follower roller 
in engagement with said master cam, yieldable 
means to maintain Said master can roller in 
operative engagement with said master cam, ad 
justable connections between said follower arm 
and Said cam lapping arm whereby the lapping 
element may be adjusted relative to the master 
cam follower roller, and means including a manu 
ally operable toggle lever mechanism to move 
Said follower arm and said lapping arm to and 
from an operative position. 

5. In a can lapping machine as claimed in 
claim 1, the combination. With the parts and 
features therein specified, of a lapping element 
comprising a continuous strip of flexible abrasive, 
a reel to support said abrasive, said flexible abra 
sive Wrapping around the end of Said lapping 
arm, a pair of Opposed feed rollers engaging 
opposite sides of said flexible abrasive element, 
and means including an electric motor continu 
ously to rotate at least one of Said feed rollers 
so as to impart a slow continuous feeding move 
ment to said flexible abrasive element during a 
lapping operation. 

6. In a cam lapping machine as claimed in 
claim I, the combination. With the parts and fea 
tures therein Specified, of a lapping arm having 
a nose piece comprising an endless flexible tape, 
a pair of rollers on Said lapping arm to support 
Said tape, a flexible abrasive element surrounding 
Said nose piece, and means to adjust one of said 
rollers relative to the other roller to tension said 
tape, said tape serving as a Support for the flex 
ible abrasive element. 

7. In a cam lapping machine as claimed in 
claim 1, the combination with the parts, and 
features therein Specified, of a lapping arm hav 
ing a nose piece comprising a pair of spaced 
rollers, one of Said rollers being mounted adja 
cent to the end of said lapping arm, an endless 
flexible tape surrounding said rollers, one of said 
rollers being adjustable relative to the other to 
tension the tape as desired, and the diameter of 
the roller on the end of Said arm plus the thick 
ness of the tape and abrasive element being 
equal to the diameter of said follower roller. 

HERBERT S. INDGE. 

  


