
Sept 10, 1957 S. M. NAPP 2,805,525 
GRINDING ACHINE UTILIZING ABRASIVE DISCS 

Filed March 30, 1955 2. Sheets-Sheet 

772 a/eza Zoz 
asza/zzee/ Me, Mazz 

W / 
257.43 \! - 6a- Z276ez dé (272 '7é \ All- 2% / 27 723 

  

  

  



Sept 10, 1957 S. M. NAPFP 2,805,525 

Filed March 30, 

GRINDING MACHINE UTILIZING ABRASIWE DISCS 

1955 2 Sheets-Sheet 2 
Al 

7. 
NENSN 

37 

2 
N 

2 

\ge 2 :2 2 
% 2 

N SN.NET MESN 
Z Yi Hill N.Z. I Lz 

N. 
a2 2 24 

N24 % A. 
Z 

s E. 2EN 

2 Sis 46% 4% ŠESAN 
W % 

CN e tes ND zo. 3 
AAAAAW1-r Pra - 

I. Z722/eezer 29-N 4A Sza?zeez/ 26 Maze 
22/72.7%e24f (272er Azzoz-72e2/s 

  

  

  

  

  



United States Patent Office 2,805,525 
Patented Sept. 10, 1957 

1. 

2,805,525 

GRNDING MACHINELIZING ABRASIVE D 

Sidney M. Napp, Rockton, Ill., assignor to Besly-Welles 
Corporation, Chicago, Ill., a corporation of illinois 

Application March 30, 1955, Serial No. 497,966 
3 Claims. (CI. 51-18) 

This invention is directed to a new and improved form 
of grinding machine utilizing abrasive discs. 
One purpose of the present invention is to provide 

an improved arrangement of an abrasive disc and feed 
wheel, so as to provide higher efficiencies in terms of 
cost. In particular, the present invention increases the 
grinding path of the workpiece as it moves across the 
face of the abrasive disc. Less dressing of abrasives is 
required in machines embodying the present invention, 
and smaller grinding discs may be employed. 

Another purpose of the present invention is the pro 
vision of an improved support for a feed wheel in a 
grinding machine. 

Other purposes will appear from time to time in the 
course of the ensuing specification and claims. 

Referring generally now to the drawings, Figure 1 
is a perspective view of a grinding machine that may 
advantageously employ the principles of the present in 
vention. 

Figure 2 is a detail view, in section, of a pair of grind 
ing discs and a feed wheel, such as are employed with 
the machine shown in Figure 1. 

Figure 3 is a detail view in section of the feed wheel 
support utilized in the machine shown in Figure 1; and 

Figure 4 is a schematic illustration of the work path 
as developed by the invention. 

Like elements are designated by like characters 
throughout the specification and drawings. 
With specific reference now to the drawings and, in 

the first instance, to Figure 1, I have illustrated a double 
disc grinding machine. As will be seen in Figure 1, 
the machine includes a feed wheel which is mounted 
for rotation on a shaft 2, extending vertically. Shaft 
2 is supported on a base 3. Feed wheel 1 includes 
apertures 4 which are adapted to carry workpieces into 
and out of contact with the opposed faces of a pair of 
grinding discs 5 and 6. The apertures 4 are arranged 
in peripheral rows extending about the shaft 2. 

During the work-performing operation, workpieces 
such as coil springs 7 (Figure 2), are inserted into 
the apertures 4, and as the feed wheel rotates about the 
axis of the shaft 2, the opposite ends of the workpieces 
are moved across the working faces 8 and 9 of the discs 
5 and 6. In this form of machine, a loading plate 10 
is generally parallel to the working face 9 of the lower 
disc 6, so as to guide the workpieces onto the discs. 
The base 3 of the machine may include suitable motor 

means for rotating discs 5 and 6 about the axes of their 
Supporting shafts 11 and 12, respectively. Similarly suit 
able motor means may be provided for rotating the feed 
wheel 1, so as to move the work carried thereby into 
and out of grinding contact with the faces 8 and 9 of 
the discs. 
As will be seen in Figures 1 and 4, the feed wheel 

i is of much larger diameter than that of the grinding 
discs 5 and 6, and said grinding discs are offset from 
the axis of the feed wheel so that all of the grinding 
is limited to an area adjacent the periphery of the feed 
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wheel as the latter moves generally diametrically across 
and between the grinding discs. 
The elements of the machine thus far described should 

be taken as typical of a grinding disc and feed wheel 
assembly with which the present invention is employed. 
The present invention may be employed with other basic 
forms of grinding machines. The invention may, for 
example, be employed with a machine having a feed 
wheel similar to that shown at , mounted for rotation 
about a horizontal axis with the abrasive discs also 
mounted about horizontal axes. The form of machine 
illustrated in Figure 1 should be taken as illustrative and 
not as limiting me to a specific grinding machine. 
According to the invention, i provide a mounting 

for the feed wheel 1 which moves each of the workpieces 
carried along the periphery of the feed wheel 1 through 
a scalloped path as the workpiece is moved generally 
diametrically across the face of the grinding disc. Fig 
ure 3 illustrates a form of mounting which has proven 
advantageous to this particular result. In this figure, a 
portion of the base 3 is represented at 13. The portion 
13 serves to rotatably support a sieeve 4. Suitable 
upper and lower bearings 15 and 6 may be provided 
between the sleeve 14 and the portion 3. The feed 
wheel supporting shaft 2 is mounted for rotation in the 
sleeve 14, as by upper and lower bearing assemblies 7 
and 18, respectively. The axis of the shaft 2 is desig 
nated A-A, while the axis of the sleeve is designated 
B-B. It will be noted that the axis of the sleeve ex 
tends generally parallel but is offset from the axis of 
the shaft 2. - 

The upper end of the shaft 2 has a hub E9 fixed thereto 
through suitable means. A backing plate 20, is posi 
tioned between the hub 19 and feed wiheel . Suitable 
means, such as the clamping piate 2i and bolt and nut 
assembly 22, may be provided to clamp the feed wheel 
1 to the backing plate 26 and hub i9. A spring-loaded 
pressure plate 23 may be mounted between the hub 19 - 
and backing plate 20. 
A worm wheel 24 is fixed to the sleeve 4 as by the 

3. key 25 and is driven by a worm 26. The worm 26 
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is rotated by any suitable motor carried by the base 3. 
The lower end of the shaft 2 has a sprocket 27 fixed 

thereto. Sprocket 27 is rotated by a chain. Suitable 
compensating means may be provided in the chain drive 
to insure proper tension on the chain. The chain, for ex 
ample, may be engaged with the sprocket 27 and engaged 
with a driving sprocket (not shown), which is in turn 
driven by the speed-reducing assembly mounted on a 
pivotal bracket. A turnbuckle may extend between the 
bracket and an attachment 29 encircling the lower end 
of the shaft 2. Thus, during the eccentric motion of 
the shaft 2, proper tension will be maintained on the 
chain. 
A dust shield 30 is fixed to the hub 19 and includes a 

circumferential seal 31 engageable with the plate 32 car 
ried by the portion 13. During eccentric motion and 
rotation of the shaft 2, the seal 31 moves across the piate 
32 and excludes dust and foreign matter from the bearing 
assemblies. Other seals, such as those designated at 33 
and 34, may be provided between the sleeve 14 and plate 
32 and sleeve 14 and shaft 2. 
A circumferential seal 35 may be carried by a plate 

36 which is fixed to the lower end of the portion 13 and 
excludes dust and foreign matter from reaching the bear 
ings 16. Another seal 37 may be provided between the 
shaft 2 and sleeve 14, so as to prevent the ingress of dust 
and other forms of foreign matter to the assembly 18. 
As the feed wheel shaft 2 is rotated by the sprocket 27 

and chain drive, the eccentric sleeve 14 is rotated by the 
worm 26. The sleeve 14 is rotated at a much higher 
speed than that of the feed wheel, so as to cause the path 
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of a workpiece carried adjacent the periphery of the 
wheel 1 to take a scalloped form as it crosses or traverses 
the face of the grinding disc. I have illustrated this 
principle schematically in Figure 4. 
represents the face of the grinding disc. The arcuate 
lines 39 and 40 are developed about the center of shaft 
2 as an axis and represent the arcuate movement of 
points adjacent the periphery of the feed wheel as they 
cross the face of the disc. With the eccentric motion of 
the sleeve 14 Superimposed on the motion developed by 
the rotation of the shaft 2 about its axis, the path of a 
workpiece takes a Scalloped form, as indicated at 41 when 
the workpiece crosses the face of the abrasive disc. 

In Figure 4 the path 41 includes six individual arcs 
in the course of its traversing movement. The traversing 
movement may occur during approximately one-eighth of 
a revolution of the feed wheel, although this will vary in 
accordance with the relative sizes of the abrasive disc and 
the feed wheel. Whereas I have shown six individual 
arcs in the traversing path, I wish it to be understood that 
this number may vary, depending upon the relative speed 
of the feed wheel shaft 2 and the speed of rotation of the 
sleeve 14, as well as the relative sizes of the feed wheel 
and grinding disc. 

Manifestly the apertures 4 in which the workpieces are 
carried adjacent the periphery of the feed wheel are all 
So disposed that they all traverse the grinding disc at or 
near the center of the latter, as indicated in Figures 2 and 
4, so as to produce substantially equal grinding action on 
all of the workpieces. 

It has been found advantageous, when using the prin 
ciples of the invention, to use a variable speed drive for 
the feed wheel shaft, and a variable speed drive for the 
sleeve 4. In a typical example, the feed wheel may be 
driven at a maximum speed of one revolution in four 
minutes, and a minimum speed of one revolution in 32 
minutes, while the sleeve is driven at a speed in the range 
of 3 to 10 revolutions per minute. 
The effect desired is that of the scalloped path traced 

by the workpiece with relation to the face of the grinding 
disc as the workpiece is moved into and out of grinding 
contact with the abrasive disc. Furthermore, by causing 
the scalloped path of the workpieces to cross the face of 
the grinding disc substantially diametrically of the latter, 
the Workpiece is engaged by the grinding disc and rotating 
in one direction during the first half of its traverse across 
the disc, and rotating in the opposite direction during the 
second half of its traverse, as will be seen from Figure 
4 of the drawings. 

Due to the scalloped path followed by the workpieces 
in the peripheral recesses of the feed wheel, they are pre 
sented to, or worked upon, by the abrasive material be 
tween grinding discs at constantly varying angles, so that 
the grains of abrasive are maintained at maximum work 
ing efficiency instead of being continuously engaged and 
Worn away solely in generally circumferential paths, as 
is the case with conventional grinding machines. 
over, the workpieces are caused to traverse substantially 
the full working diameter of the grinding disc so that the 

the entire working surface of the disc. 

than is the case with conventional grinding machines. 
In addition, the workpieces do not tend to develop 

burred edges which must be removed by a separate oper 
ation, as is usually the case with conventional grinding 
machines. - 

In this figure, 38. 

More 

O 

4. - 
The principles of the invention illustrated herein may 

be applied to grinding machines having feed wheels rotat 
able about their vertical or horizontal axes. The in 
vention may also be applied to machines having a single . 
abrasive disc and to machines having a plurality of pairs 
of abrasive discs. There are other modifications to the 
invention which will fall within the scope and spirit of 
the invention and which will be apparent to those skilled 
in the art. The scope of the invention should be limited 
only by the scope of the hereinafter appended claims. 

| claim: - 
1. In a grinding machine, a pair of axially spaced co 

axially arranged grinding disc members, bearing means 
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rotatably mounting said disc members for rotation about 
a first axis, a feed wheel member disposed intermediate 
the disc members, said feed wheel member having a di 
ameter greater than the diameters of the disc members, 
a second bearing means rotatably mounting said feed 
wheel member for rotation about a second axis spaced 
from and disposed in substantially parallel relation to 
said first axis, said feed wheel member having a plurality. 
of workpiece holders adjacent the periphery thereof for 
conveying workpieces across the faces cf and between the 
grinding disc members with the periphery of the feed 
wheel member traversing the disc members substantially 
diametrically thereof, mounting means for said feed wheel 
member eccentrically positioned relative to the axis of 
said feed wheel member for oscillating the bearing means 
cf said feed wheel member in an orbital path about a third 
axis disposed substantially parallel to the rotational axes 
of said feed wheel member and disc members, said third 
axis being radially offset outwardly beyond the periphery 
of said grinding disc members, power means for rotating 
the grinding disc members and the feed wheel member 
about the respective first and second axes and for rotating 
said mounting means in said orbital path about said third 
axis including means controlling the speed of the oscilia- - 
tion of said mounting means relative to the speed of ro 
tation of the grinding disc members and the speed of 
rotation of the said feed wheel member to cause the 
workpiece holders on the feed wheel member to have 
movement relative to the faces of the grinding disc mem 
bers in a cycloidal path such that the motion of a work 
piece describes a plurarity of scallops across a segment 
of the respective disc members with the workpiece hold 
ers, in following the cycloidal path, passing into the space 
between the disc members and then outwardly beyond the 
periphery of the disc members to permit loading and un 
loading thereof while the machine is in operation. 

50 2. The device according to claim 1, wherein the mount 
ing means is a sleeve and wherein the second bearing 
means is eccentrically mounted in Said sleeve, and in 
cludes a dust seal enclosing said second bearing means 

55 

abrasive material of the latter is worn away evenly over 60 
Because of these 

novel features, the grinding disc requires far less dressing 

65 

and said mounting means. 
3. The device according to claim 1, wherein said third 

axis is disposed radially within the periphery of the said 
feed wheel member. 
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