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1

The present invention pertzins generally to
mechanisms for feeding substantially flat disc
or ring-shaped workpieces to grinding machines.
More specifically, the invention relates to a
novel feed mechanism finding particular but by
ho means exclusive utility in connection with
the feeding of piston rings to a grindine machine
having a pair of aligned but axially spaced abug-
sive wheels.

One object of the invention is to provide o feed
mechanism adapted to supply workpieces and
to push them through the grinding zone in a
continuous procession and at a relatively high
rate.

Another object is to provide a feed mechanism
of the above type which will be adapted to sup-
ply workpieces to the grinding machine at vari-
ous preselected rates.

A further object is to provide s fzed meck-
anism of the foregoing type which will readily
accommodate various sized workpieces with s
minimum of adjustment as well ag a minimum
expenditure of set-up time,

Another object is to provide a mechanisin of
the character set forth which will be simple,
reliable, and automatic in operation.

Other objects and advantages will hecome 2p~-
barent as the following detailed description pro-
ceeds, taken in the light of the accompanying
drawings wherein:

Figure 1 is a fragmentary end elevation of an
illustrative feed mechanism embodying the pres-
ent invention.

Fig. 2 is a plan view of the mechanism of Fig. 1.

Fig. 3 is a fragmentary front elevation of the
mechanism of Fig. 1, the feed magazine and its
mounting being shown in considerable detail.

Pig. 4 is an enlarged fragmentary perspective
view showing the forward end of the magazine
together with its adjustable gate member,

Fig. 5 is an enlarged fragmentary vertical sec-
tional view taken through the grinding wheels
and guide bars and in the plane of line 5—8 in
Fig. 1.

Fig. 6 is an enlarged fragmentary perspective
view of the mechanism shown in Fig. 1, the side
guide members and one of the grinding wheels
having been omitted for purposes of clearer il-
lustration.

Fig. 7 is a fragmentary sectional view taken
radially through the chuck and in the plane of
the line 1--7 in Fig. 1.

Fig. 8 is an enlarged fragmentary vertical sec-
tional view detailing the lower end of the mag-
azine and a portion of the magnetic chuek, such
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view being taken in the plane of the line §—38 in
Fig. 2.

Fig. 9 is an enlarged fragmentary elevation of
the face of the magnetic chuck member illus-
trating the layout of certain parts thereof.

Fig. 10 is a diagrammatic view of the face of
the chuck and the guideways showing the man-
ner in which the mechanism accommodates
workpieces of different sizes.

Figs. 11 and 12 are diagrammatic views illus-
trating slightly modified feed mechanisms which
also embody the present invention.

While the invention is susceptible of various
modifications and alternative constructions, cer-
tain preferred embodiments have been shown
in the drawings and will be described below in
considerable detail. It should be understosd,
however, that there is no intention to limit the
invention to the specific forms disclosed, but on
the contrary, the intention is to cover all modi-
fications and alternative constructions falling
within the spirit and scope of the invention as
expressed in the appended claims.

Referring more specifically to the drawings,
there is shown an illustrative feed mechanism 29
embodying the present invention and operatively
associated with a grinding machine 2 having a
pair of axially aligned, spaced apart abrasive
wheels 22, 24. Tn the present instance, the
mechanism 20 is mounted on a base 25 which
abuts rigidly against base 25 of the grinding ma-
chine 2{. The mechanism 20 comprises a
trough-like magazine 2§ which is capable of hold-
ing a stack of workpieces such ag piston rings
R, together with a transfer member in the form
of a rotatable magnetic chuck 29. The Iatter is
adapted to withdraw rings individually from the
magazine 28 and to convey them in a continuous
procession toward the diametrical grinding zone
of the machine 21. Rings are guided through
such zone preferably by means of a pair of ver-
tically spaced guide bars 38, 3 equidistant from
the axis of the grinding wheels 22, 24 and ex-
tending between the grinding faces of the latter.

The magazine 28 (Figs. 2, 3 and 4) comprises
an elongate trough of shallow V-shape and de-
fined by side panels 32, 34. The strueture is rein-
forced at intervals along its length by means of
a series of longitudinally spaced transveise gusset
plates 35 welded or otherwise rigidly secured to
the panels 32, 34. To facilitate loading, the panel
34 may have an outturned flange 36 integral with
its upper edge. The magazine 28 is arrgnged so
as to slope downwardly toward the chuck 29 and
thereby create a tendency for the workpieces R
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to gravitate toward the face of the chuck. Al-
though the degree of inclination is not particular-
1y critical, it has been found convenient in the
present instance to incline the magazine at an
angle of approximately 10° with the horizontal.

To obtain orderly movement of the werkpieces
R along the magazine 28, the latter is mounted
upon. a vibratory support (Fig. 3). Thus the
lower or forward end portion of the magazine 28
is provided with a pair of spaced apart support-
ing plates 38 rigidly fixed to the panels 32, 34.
The plates 38, in turn, are rigidly fixed to the
armature 39 of a vibrator 49. The latter may be
of any suitable design selected by those skilled
in the art and in the present instance is of the
electromagnetic type. The vibrator 40 has in-
tegral therewith a base 41 which is rigidly secured
as at 42 to the base 25 of the feed mechanism.
The upper end portion of the magazine 28 is pref-
erably supported upon an upstanding leaf spring
(not shown) which is capable of sustaining the
weight of the magazine while permitting vibra-
tion longitudinally thereof.

In order to insure that only one of the work-
pieces R at a time will pass from the magazine
28 to the face of the magnetic chuck 29, an ad-
justable gate member 43 is disposed in trans-
verse and overlying relation with the lower end
portion of the magazine (Fig. 4). In the present
instance, the member 43 is of inverted T-shape
and its upstanding portion is formed with a
mounting slot 44. Swivelly attached to the lateral
extremities of the member 43 are a pair of L-
shaped feet 45, each of the latter having fixed
thereto a relatively short ski-like shoe 46. In the
mechanism 20, the feet 45 are arranged radially
of the workpieces R and with the lowermost or
heel ends of their shoes 46 almost tangent to
the outer peripheries of the underlying work-
pieces in the magazine. Due to the flux penetra-
tion of the first several workpieces in the mag-
azine, they tend to move bodily parallel to the
face of the chuck each time the lowermost work-
piece is withdrawn. To prevent jamming of the
workpieces against the toe of each of the shoes
46, the latter are slightly upturned. In addi-
tion, the toe end of each of the shoes 46 is pref-
erably inclined at a slight angle to the longitu-
dinal axis of the magazine (see Fig. 8) so as to
effect a sort of funneling action toward the dis-
charge end of the magazine.

The gate member 43 is supported by means of
an upright bar 48 slidably housed within a brack-
et 49. 'The bar 48, and hence the member 43,
can be positioned vertically by means of an ad-
justing knob 50 located at the top of the bracket
49, thus permitting the magazine to accom-
modate workpieces of various sizes and diameters.
to permit adjustment of the member 43 in a di-
rection generally longitudinal of the magazine,
the bracket 49 is mounted for limited horizontal
sliding movement which is effected by means of
another adjusting knob 51. It will be observed
from Figs. 4 and 8 that when the gate member 43
is adjusted for feeding circular workpieces of a
particular size the attached shoes 46 are spaced
from the magnetic face of the chuck 29 by a dis-
tance slightly greater than the thickness of a
single workpiece R but considerably less than the
thickness of two workpieces together. Thus the
foremost ring R in the magazine, as well as the
next few rings adjacent thereto, are maintained
in a vertical position and only one ring at a time
is permitted to pass from the magazine to the
chuck 29.
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Means is provided for exerting a yieldable push
in the vicinity of the trailing end of a procession
of workpieces so as to force them through the
grinding zone against the resistance of the grind-
ing wheels over a wide range of cuts. This is ac~
complished by the continuous power feeding of
the workpieces along the gulde bars 30, 31 in a
manner which takes full advantage of the per-
manent magnetism of the chuck 28. In further-
ance of such objective, an arcuate backing rail
52 (Figs. 1, 6 and 10) is fixedly mounted in over-
lying relation with a portion of the periphery of
the chuck 29. The end of the backing rail 52
nearest the grinding wheels has fastened thereto
an extension 54 which connects with upper guide
bar $0. Spaced apars from and verbically below
the extension 54 is a curved stripper bar §5. One
end of the latter is supported by means of a
standard 56 while its other end connects with
the lower guide bar 3i. Between the extension
54 and the stripper bar 55, there are mounted a
pair of closely spaced side guides 57 which
straddle the path of the workpieces and confine
the latter thereto. In the foregoing structure,
the workpieces are drawn one by one from the
magazine and positioned on the face of the chuck
29 by reason of the latter’s magnetic force.
Without further repositioning, the chuck carries
the workpieces bodily in an arcuate path defined
primarily by the inner peripheral surface 58 of
the backing rail 52, such surface when extended
being tangent to the inner face of magazine
panel 32.

Provision is made in the illustrative mecha-
nism 20 for stripping the workpieces from the
face of the chuck. In the present instance, this
is accomplished by shifting the workpieces radi-
ally of the chuck 29. Such action is effected by
means of the stripper bar 55 and the backing rail
extension 54, both of which define a path curv-
ing from what might be considered a circumier-
ential direction to a secantial direction with ref-
erence to the chuck.

By reason of the construction described above,
it will be appreciated by those skilled in the art
that the chuck 29 is adapted to exert a yieldable
force upon the procession of workpieces approxi-~
mately in proportion to the resistance of the
grinding wheels. This, of course, is governed by
the depth of cut. Where the cut is light and the
resistance low, continuous feeding of the work-
pieces through the grinding zone can be effected
with relatively little force, such, for example, as
that which the chuck 29 would exert on the work-
pieces RI and R2. On the other hand, where
the cut is heavy and the resistance is substantially
higher, a relatively large amount of force is re-
quired to feed the workpieces through the grind-
ing zone. Under such circumstances, it might be
necessary to have the force of the chuck exerted
upon additional workpieces such as R3, R4 and RS
as well as RI and R2. Any gaps between these
workpieces will be closed as a result of limited
sliding of some of them along the face of the
chuck due to the resistance or back pressure of
the grinding wheels acting along the center line
of the procession. The transmission of thrust
along such line, notwithstanding its curvature, is
of course made possible by the restraining action
of the backing rail 52 as well as the extension 54
and stripper bar 55.

The foregoing arrangement is adapted to ac-
commodate workpieces of different diameters
readily and with a minimum of adjustment. Re-
ferring, for example, to Fig. 10, it will be noted
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5.
that the preportiens of the magazine and the
backing rail 52 remain the same regardless of
the «diameter .of the particular batch -of work-
pieces received by the mechanism 20. The spac-
ing .of backing rail extension 54, stripper bar 35
and side guides 57, as well as that of guide bars
30, .31, :must, hewever, be altered to-accommodate
different sized workpieces. Por this purpose, a
pair of .adjusting ‘serews, each having a knurled

knob 60, are mounted.at the opposite extremities ;

of the guide bars 30, 81, the -construction at -only
one-end of the bars being shown in the drawings.
Each .screw ds threaded along its length with the
leads of the thread reversed in the mid portion
of the:screw. -Opposite-ends of -each screw thread-
edly engage. coeperating serew -blocks 51 fixed to
the .adjacent ends of the respective guide bars

30, 31. 'Thus, the guide bars can be adjusted si--

multaneously toward and from each ‘other by re-
verse rotation of the threads by the knobs €8.
Pivotally secured at one end to the block 61 of
the upper guide bar 38 and at the other end to
one extremity of the backing rail 52 is the exten-
sion 54. The stripper bar 58, on the other hand,
is pivotally fixed to the block 64 of the lower guide
bar. The other end of the bar 55 is adjustably
secured to the standard 55 and ig movable in a
vertical direction. Adjustment of the side guides
51 may readily be effected by the use of adjust-
ingknobs 62 (Fig.2).

Turning now to the magnstic chuck 29, it winl
be perceived that this member comprises a dise
63 fixed to flange 64 -0f drive shaft §5. The latter
is journaled in main supporting bearing 66 an-
chored on the frame of the mechanism 28. The
disc ‘63 is preferably formed of material having
a high permeability, such as soft steel or the like
and-has a large annular recess 67 in its face. Dis-
posed -upon floor 68 of the recess 57 so as to pro-
duce a number of :spaced apart, alternate poles,
area plurality of relatively small ‘permanent mag-
nets 69. In the present instance, the magnets
68 .are -of round bar stock and are formed from
an alloey having & high magnetic retentivity such
as that known commercially as Alnico. Mag-
netic elements having different forms and com-
positions may also be used with effectiveness.

Provision is made in the chuck 29 for obtain~
ing a magnetic field of the broper intensity to
avoid creating excessive friction between the ad-
jacent workpieces which would unduly resist lat-
eral sliding movement of the foremost workpiece
in the magazine relative to the next succeeding
biece and thereby hamper the successive transfer
of workpieces from the magazine to the chuck.
Yet the field is-made sufficiently streng to permit
the power feeding of workpieces to the grinding
zone throughout a large range of wheel resist~
ances. This is accomplished in the present in-
stance hy interspersing among the magnets 69 a
plurality of plugs 70 (Figs. 8 and 9). The latter
may be of soft iron or other high permeability
material but are not permanently magnetized,
thereby reducing the intensity of the field pro-
duced on the face of the chuck 29. ‘With such
arrangement, each plug is surrounded by a plu-
rality of closely spaced poles of ‘each polarity,
thereby accommodating the chuck 29 to.ring and
disc-shaped workpieces of widely varying di-
ameter. Tn certain cases where hard wear on
the surface :of the chuck must be combatted, the
face end portions of the plugs 18 might be sur-
rounded by washers made of particularly hard
material such -as tungsten carbide. In still other
applications, it might be possible to obtain a field
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of the desired intensity by dispensing with the
plugs 76 altogether. :

To produce regular and uniform spacing -of the
magnets and plugs 69, 10 during assembly on the
disc 83, a number of these parts may be fitted
with washers 11 -of brass or other non-magnetic
material. After such members have been POsi-
tioned in properly spaced relation upon the recess
fioor 48, a matrix of low melting point base
metal 72 is cast around them and finished off
even with the face .of the disc 63. The matrix
T2, in tum, is mechanically anchored in the an-
hular recess 67 as by means of anchor grooves 13
in the opposed, generally cylindrical surfaces .on

5 the body portions.of the disc §3 defining the inner

and-outer circumferential edges of the recess, see
Fig. 1.

The mechanism 20 includes means for selec-
tively varying the rate at which pieces are fed
to the grinding wheels 22, 24, For thig purpose,
the magnetic chuck 28 is equipped with a vari-
akle speed drive comprising o motor 18 and a
speed reducer 1§ which happens to be of the worm
and gear type. Power is transmitted to the speed
reducer by motor shaft 16 and is transmitted
from the speed reducer by means of shait 18
which is connected %0 the chuck drive shaft
through a coupling 79.

Referring now to Fig. 11, there is shown ‘in
dlagrammatic form a modifed Teed mechanism
20A similar to the mechanism 20 but having the
magazine located between the rotational axis of
the chuck and the grinding zone rather than on
the cpposite side of the chuck axis as in the mech-
anlsm 28. In the modified construction, the axis
I the chuck 28 does not lie in the same hori-
zontal plane as the axis of the grinding wheels
but is offset vertically therefrom. This arrange-
ment permits workpieces to aceumulate around
subetantially the entire face of the chuck 29, the
workpieces leaving the chuck tangentially after
almost a complete revolution of bodily movement
therewith. The mechanism 20A may have g
modified backing rail 80 extending circumferen-
tially and clockwise from a point slightly above
the magazine and terminating in an integral ex-
tension horizontally aligned with the lower guide
bar 3{. Such construction is advantageous for
heavy cuts where it is hecessary to utilize to the
maximum possible extent the magnetism of the
chuck 28 so as o obiain a sufficient pushing 'force'.
on the workpiece.

The modified feed mechanism 20B shown dia~-
grammatically in Fig. 12 closely resembles the
mechanism 20A. It differs, however, in that the
axis of the chuek is located below the grinding
zone and the workpieces are fed downwardly from
the magagine instead of upwardly. In other
words, the chuck of the mechanism 20B rotates
counterclockwise as viewed in Fig. 12. The back-
ing rail and stripper bar of the mechanism 208
are substantially identical with those of the
mechanism 20A.

At this point, it will be apparent that the feed
mechanisms described herein p0ossess a, number
of advantages in addition to those already dis-
cussed. Tirst of all, since the mechanisms pro-
duce a positive feed, they are independent of
gravity and susceptible of operation in any plane.
Notwithstanding their positive action, the risk of
breakage of workpieces by the mechanisms 2n,
294 and 208 is negligible because of the vieldakble
nature-of the force applied. The close spacing of
magnets in the chuck 28 reduces flux Ppenetration
but at the same time Dbreserves field intensity.
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Upon release from the magazine 28, the work-
pieces are immediately oriented in the plane of
the grinding zone and require no further orienta-
tion. They are also released from the magazine
in the proper position relative to the magnetic
chuck 29 and subsequent repositioning on the
face of the chuck is entirely unnecessary. The
guiding arrangement is such that the rings are
always maintained in exactly the correct position
for grinding. In addition, the absence of feed
rolls and complex handling equipment, together
with the foregoing features, renders the mecha~
nism susceptible of extremely high, as well as low,
rates of feed. For example, one feed mechanism
embodying the present invention has proven itself
capable of feeding piston rings into a grinding
machine at rates in the neighborhood of 1,000
per minute. Since the chuck occupies a position
relatively remote from the grinding zone, its face
will only be subject to normal wear produced by
the sliding of the workpieces thereon and will not
be subjected to additional and abnormal wear due
to the accumulation and grating of abrasive par-
ticles thereon.

I claim as my invention:

1. A feed mechanism for a grinding machine
having grinding wheels defining a grinding zone
and a pair of spaced apart guide bars extend-
ing through the grinding zone in straddling rela-
tion with the central portion thereof, said feed
mechanism comprising, in combination, a ro-
tatable magnetic chuck of disc shape forming a
flat face thereon, an elongated trough-shaped
magazine adapted to hold a stack of workpieces

and to present the same individually to the face :

of said chuck, said trough being mounted with
the elongated axis thereof disposed at a substan-
tial angle to the plane of said chuck face, said
trough having a gate end thereon disposed in op-
posing relation to said chuck face at a position
radially within the peripheral edge thereof, a
fixed backing rail overlying a portion of the
peripheral surface of said chuck and adapted to
constrain the workpieces on the latter’s face to
move bodily therewith in a concentric path, the
inner peripheral surface of said backing rail be-
ing substantially tangent to one face of said
trough-~-shaped magazine, a backing rail extension
located between said backing rail and one of
said guide bars, opposite ends of said extension
being substantially alined with adjacent ends of
said backing rail and said one guide bar, said
backing rail extension having a reverse curve
therein leading away from the axis of said chuck,
a stripper bar disposed in spaced relation from
said extension and having a similar curvature
therein to effect alignment of one end of said
stripper bar with the other of said guide bars,
magnetic means disposed contiguous to said chuck
face and emitting magnetic flux outwardly there-
of in a substantially continuous arcuate band
reaching across said trough gate and extending
circumferentially to said stripper member, and
driving means connected in driving relation to
said magnetic chuck for causing rotation thereof
to effect a yieldable push on said workpieces so
as to feed them in a continuous procession
through the grinding zone via the path defined
by said backing rail, said extension, said stripper
bar and said guide bars.

2. A mechanism for power feeding piston rings
and the like with a yieldable force to a grinding
machine having a pair of spaced apart and ad-
justable guide bars extending through the grind-
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ing zone, said mechanism comprising the com-
bination of a downwardly inclined magazine
adapted to hold a stack of workpieces, supporting
means disposed in supporting relation to said
magazine and including a vibrator, a magnetic
chuck disposed contiguous to the lower end of
said magazine and having a plurality of per-
manent magnets defining in its face areas of
alternate polarity, said chuck being adapted to
receive said workpieces one at a time from. said
lower end of said magazine, a variable speed drive
operatively connected with said chuck for causing
rotation thereof, an arcuate backing rail over-
lying a portion of the periphery of said chuck
and defining a path for workpieces concentric
with the axis of said chuck, a backing rail ex-
tension pivotally secured at one end to said
backing rail and adapted at the other end for
pivotal attachment to one of said guide bars, said
extension curving reversely away from said back-
ing rail, a stripper bar associated with said chuck
and adjustably secured at one end to a fixed sup-
port and susceptible of pivotal attachment at its
opposite end to the other one of said guide bars,
said stripper bar being spaced from said backing
rail extension but having a similar curvature
therein for interception of workpieces moving
bodily with said chuck, and a pair of adjustable
side guides mounted on opposite sides of the flat
space bounded on one edge by said rail extension
and said one guide bar and on the other edge by
said stripper bar and said other guide bar, said
side guides extending generally between said
magnetic chuck and the grinding zone of the ma~
chine,

3. In a feed mechanism for a grinding ma-
chine, the combination of a rotatable disc of ma-
terial having a relatively high permeability, said
dise also defining an annular recess in the face
thereof, said recess being bounded at the inner
and outer circumferential edges thereof by an-
nular portions of the body of said disc, the radi-
ally opposed surfaces of said annular disc body
portions defining opposed anchor grooves there-
in, a plurality of bar-shaped permanent magnetic
elements disposed in spaced relation within said
recess and with their outer ends arranged so0 as
to produce a plurality of areas of alternate polar-
ity in the plane of the face of saia disc, the inner
ends of said elements being disposed in firm abut-
ting engagement with the bottom of said recess
to have intimate magnetic contact with said disc,
and a matrix of base metal adapted to retain said’
permanent magnetic elements within the recess,
said base metal being disposed within said anchor
grooves and in the interstices between said mag-
netic elements.

4. In a feed mechanism for a grinding ma-
chine, a permanent magnetic chuck comprising,
in combination, a rotatable disc of material hav-
ing a relatively high permeability, said disc also
having an annular recess in the face thereof, a
plurality of bar-shaped permanent magnetic ele-
ments disposed in spaced relation within said re-
cess and with their ends arranged so as to pro-
duce a plurality of areas of alternate polarity in
the plane of the face of said dise, a plurality of
bar-shaped but unmagnetized elements of rela-
tively high permeability material interspersed
with said magnetic elements, a matrix of base
metal disposed within the interstices between said
magnetic elements and said unmagnetized ele-
ments, and anchoring means on said disc posi-
tively engaging said matrix to securely retain said
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magnetic elements and said unmagnetized ele-
ments within the recess of said dise.

5. In a feed mechanism for a grinding ma-
chine, a permanent magnetic chuck comprising
the combination of a dise of material having a
relatively high permeability, said dise also hav-
ing a recess in the face thereof, driving means
operatively conneeted with said dise for causing
rotation thereof, a plurality of permanent mag-
netic elements disposed in spaced relation with-
in said recess and with their outer ends ar-
ranged so as to produce a plurailty of areas of
alternate polarity in the plane of the face of
said disc, the inner ends of said elements be-
ing disposed in intimate magnetic contact with
sald disc, a plurality of unmagnetized plugs of
hardened, wear resistant material interspersed
with said magnetic elements and adapted to eon-
trol the intensity of the magnetic field set up
by the latter, a matrix of base metal disposed
within the interstices between said magnetic
elements and said unmagnetized plugs, and an-
choring means on said dise positively engaging
said matrix to securely retain said magnetic ele-
ments and said unmagnetized plugs within the
recess of said dise.

6. In a feed mechanism for a grinding ma-
chine, the combination comprising a rotatable
chuck in the form of a disec having a flat end
face thereon, a trough-like magazine adapted
to hold a stack of workpieces, means supporting
said magazine in downwardly inclined position
with its lower end terminating in closely spaced
opposing relation with the face of said chuck

at & position radially within the peripheral edge &

of the face, said supporting means including =a
vibrator for effecting vibration of said maga-~
zine  and its contents whereby the latter tend
to gravitate toward the face of said chuck, an
adjustable gate member mounted adjacent said
lower end of said magazine for holding the stack
of workpieces erect, said gate member having a
shoe running generally longitudinally of said
magazine but spaced from the face of said chuck
by a distance sufficient to permit only one work-
piece at a time to be withdrawn from said chuck,
and an arcuate series of magnets on said chuck
contiguous to said chuck face and emitting mag-
netic flux outwardly thereof in g substantially
continuous band reaching across said lower end of
said magazine trough and extending circum-
ferentially around said chuck, said magnets serv-
ing as an incident to rotation of said chuck to
withdraw suceessive workpieces individually
from said magazine to accumulate them in an
annular; side by side array on said chuck face.

7. The combination of g grinding machine
having oppositely disposed abrasive wheels and
guide bars disposed therebetween and adapted
to channel workpieces through a path alongside
the wheels for simultaneous grinding of both
sides of the workpieces, with a feed mechanism
comprising guide means associated with said
guide bars, a magazine mounted in assembled
relation with said machine and adapted to hold
& supply of workpieces, a rotatable chuck hav-
ing a smooth face disposed adjacent the out-
let of said magazine, magnets disposed in said
chuck for magnetizing said face, said magnets
producing magnetic flux about said chuck face
for withdrawing workpieces individually: from
said magazine and for causing them to adhere
to said face in side-by-side relation upon ro-
tation of sald chuck, means located in overly-
ing relation to said magnetic chuck face and
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adapted to guide the workpieces from said face
into the path defined by said guide bars, said
magnetic face upon rotation of said chuck serv-
ing to yieldably feed a continuous procession of
workpieces along said guide bars between said
aprasive wheels.

8. A high speed grinder comprising, in com-
bination, a grinding machine having a pair of
opposed rotary abrasive wheels defining a grind-
ing zone for finishing opposite ends of work-
pieces, g pair of generally parallel guides mount-
ed in said zone for channeling a succession of
workpieces across said wheels, a workpiece feed-
ing chuck rotatably mounted adjacent the inlet
end of said guides, driving means operatively
connected to said chuck, said chuck defining a
smooth, flat annular face perpendicular to the
rotary axis thereof, magnet means disposed con-~
tiguous to said chuck face and emitting mag-
netic flux outwardly thsreof, an elongated mag-
azine shaped to contain a stack of workpieces
and having a gate end disposed in opposing re~
lation te said chuck face at a position radially
within the peripheral edge of the face, said
chuck upon rotation thereof being adapted to
withdraw workpieces individually from said
magazine to form an annular array on said
chuck face, gate members on the gate end of
said magazine disposed in predetermined spaced
relation te said chuck face to permit only a
single layer of workpieces to be deposited on
said chuck face, an arcuate backing rail over-
lying a segment of the periphery of said chuck
face extending circumferentially generally from
said magazine gate, intermediate guide means
interconnecting one of said guides with the end
of said rail circumferentially remote from said
magazine, and a workpiece stripper har inter-
connected with said other guide and extending
across said chuck face in generally parallel re-
lation thereto to a position radially within the
periphery thereof.

9. A high speed grinder comprising, in combpi-
nation, a grinding machine having two opposed

. rotary abrasive wheels defining a grinding zone

for finishing opposite surfaces of workpieces upon
a single pass therethrough, a pair of generally
parallel guides extending through said zZone for
channeling a succession of workpieces across said
wheels, a workpiece feeding chuck rotatably
mounted adjacent the inlet end of said guides,
driving means operatively connected to said
chuck, said chuck defining a smooth, flat annu-
lar face perpendicular to the rotary axis thereof,
an elongated magazine shaped to contain a stack
of workpieces and having g gate end disposed in
opposing relation to said chuck face, magnet
means disposed contiguous to said chuck face and
emitting magnetic fux outwardly thereof in s
substantially continuous band reaching across
said magazine gate and extending circumferen-
tially along said face, said magnets upon rota-
tion of said chuck being adapted to withdraw
workpieces individually from said magazine to
form an annular side by side array on said chuck
face, & stationary, arcuate backing rail overlying
a segment of the periphery of said chuck face
extending eircumferentially generally from said
magazine gate, intermediate guide means inter-
connecting one of said guides with the end of
said rail circumferentially remote from said
magazine, and a stationary workpiece stripper
bar interconnected with said other guide and ex-
tending obliquely across said chuck face in gen-
erally parallel relation thereto to a position radi-
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ally within the periphery thereof, said stripper
bar being disposed in spaced complementary re-
lation to said intermediate guide means.

10. For use with a grinding machine having a
pair of opposed grinding wheels defining a grind~
ing zone and a pair of generally parallel spaced
guides extending through the zone, an automatic
high speed feeder for yieldably forcing a proces-
sion of workpieces along the spacing between said
guides, said feeder comprising a rotary chuck de-
fining a flat annular face perpendicular to the
rotary axis of said chuck, driving means opera-
tively connected to said chuck, an elongated
magazine section shaped to contain a stack of
workpieces and having a gate end disposed in
opposing relation to said chuck face at a position
radially within the peripheral edge of the face,
the longitudinal axis of said magazine section
peing disposed at a substantial angle relative to
the plane of said chuck face, gate members on
said gate end of said magazine disposed in pre-
determined spaced relation to said chuck face to
permit only a single layer of workpieces to be
deposited on said chuck face, an elongated inter-
mediate guide member adapted to be connected
to the inlet end of one of the grinder zone guides
of the grinding machine and having a portion
thereof disposed in generally tangential relation
to a peripheral portion of said chuck face cir-
cumferentially removed from said magazine gate
end, an elongated stripper member adapted to
be connected to the inlet end of the other of said
grinding zone guides, said stripper member ex-
tending across a radially inward portion of said
chuck face in spaced complementary relation to
said intermediate guide member, and magnetic
means underlying an annular portion of said
chuck face opposing said magazine gate end and
extending circumferentially therefrom to said
stripper member.

11. For use with a grinding machine having &
pair of opposed grinding wheels defining a grind-
ing zone and a pair of generally parallel spaced
guides extending through the zone, an automatic
high speed feeder for yieldably forcing a proces-
sion of workpieces along the spacing between said
guides, said feeder comprising a rotary chuck de-
fining a flat annular face perpendicular to the
rotary axis of said chuck, driving means opera-
tively connected to said chuck, an elongated
magazine section shaped to contain a stack of
workpieces and having a gate end disposed in
opposing relation to said chuck face at a position
radially within the peripheral edge of the face,
the longitudinal axis of said magazine section
being disposed at a substantial angle relative to
the plane of said chuck face, gate members on
said gate end of said magazine disposed in ad-
justable predeterminec spaced relation to said
chuck face to permit only a single layer of work-
pieces to be deposited on said chuck face, a sta-
tionary backing rail overlying a segment of the
periphery of said chuck face extending circum-
ferentially generally from said magazine gate,
an extension on said backing rail curved reversely
therefrom and adapted to be connected to the
iniet end of one of the grinder zone guides of the
grinding machine, a stationary, elongated strip-
per member adapted to be connected to the inlet
end of the other of said grinding zone guides, said
stripper member curved reversely to said backing
rail and extending diagonally across said chuck
face in spaced complementary relation to said
rail extension and disposed radially inward of said
extension relative to said chuck, and magnetic
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means underlying an annular portion of said
chuck face opposing said magazine gate end and
extending circumferentially therefrom to said
stripper member.

12. An automatic high speed feeder for yield-
ably forcing a procession of workpieces along a
path defined by a pair of spaced complementary
guides, said feeder comprising, in combination,
g rotary chuck having a smooth flat annular face
perpendicular to the chuck axis, an elongated
magazine shaped to contain a stack of work-
pieces and disposed at a steeply inclined angle
relative to said chuck face, said magazine hav-
ing a gate end spaced a predetermined distance
from said ehuck face and disposed in opposing
relation thereto at a position thereon radially
within the peripheral edge of the face, an arcuate
backing rail overlying a circumferential segment
of the periphery of said chuck face extending
generally from said magazine gate, an elongated
extension connected to said backing rail and
adapted to be connected to one of the com-
plementary guides, a workpiece stripper member
adapted to be connected to the other of the com-
plementary guides and extending into overly-
ing relation to said chuck face in spaced com-
plementary relation to said rail extension on
the radially inward side thereof relative to said
chuck, magnet means disposed contiguous to
said chuck face and emitting magnetic flux out-
wardly thereof in an arcuate band reaching
across said magazine gate end and extending
circumferentially to said stripper member, and
said magnetic means being arranged so that cir-
cumferential discontinuities in said flux band
are limited to breaks substantially shorter than
the spacing between said stripper member and
said rail extension whereby said magnetic means
is enabled as an incident to rotation of said chuck
to withdraw workpieces individually from said
magazine and accumulate them in an arcuate,
substantially side by side array on said chuck
face reaching to said stripper member.

13. For use with a grinding machine having
opposed grinding wheels defining a grinding zone
and guide means extending through the zone, an
gutomatic high speed feeder for yieldably forc-
ing a procession of workpieces along said guide
means and comprising, in combination, a rotary
magnetic chuck defining a flat annular face hav-
ing a smooth surface, driving means connected
to‘sgid chuck, an elongated magazine for con-
taining a stack of workpieces and having a gate
epd thereon disposed in contiguous spaced rela-
tion to said chuck face at a location  thereon
radially inward of the periphery thereof, an
arcuate arrangement of magnetic means dis-
ppsed contiguous to said chuck face and emit-
ting beyond said face a substantially continuous
bgnd of magnetic flux reaching across said maga-
zine gate end and extending circumferentially
theyefrom along said face, a stationary elongated
§tr1pper member disposed in contiguous overly-
ing relation to said face at a position thereon
circumferentially removed from said magazine
gate end, said stripper member being curved
reversely to the periphery of said annular face
and extending obliquely across said face beyond
said periphery thereof from a radially inward
portion of said face, stationary arcuate backing
rail means disposed in overlying relation to a
circumferential segment of the periphery of said
chuck face between said magazine gate and said
stripper member, extension means on said rail
curving reversely away from said chuck periphery



2,857,504

13

in spaced complementary relation to said
stripper member, and the outer ends of said ex-
tension means and said stripper member being
adapted for connection to the grinding machine
guide means.

14, A high speed continuous feed grinder com-
prising, in combination, a pair of opposed ro-
tary abrasive wheels defining a grinding zone
for finishing opposite surfaces of workpieces
upon a single pass therethrough, workpiece guide
means comprising a pair of spaced parallel
guides extending through said zone, a rotary
disc-like chuck defining g flat annular face hav-
ing a smooth surface perpendicular to said chuck
axis, driving means connected to said chuek, an
elongated magazine for containing a stack of
workpieces and having a gate end thereon dis-
posed in contiguous spaced relation to said chuck
face at g location thereon radially inward of the
periphery thereof, an annular group of perma-
nent magnets fixed in said chuck and emitting
beyond said chuck face a substantially continu-
ous annular band of magnetic flux reaching
across sald magazine end gate and extending cir-
cumferentially around said face, a stationary
elongated stripper member disposed in contiguous
overlying relation to said face at a position
thereon circumferentially removed from said
magazine gate end, said stripper member extend-
ing obliquely across said face beyond said pe-
riphery thereof from a radially inward portion
of said face, and means connecting the outer end
of said stripper member to said workpiece guide
means.

15. An automatic high speed feeder for yield-
ably forcing a procession of workpieces along a
path defined by a bair of vertically spaced com-
plementary guides, said feeder comprising, in
combination, a disc-like chuck mounted for ro-
tation about a horizontal axis and having a
smooth flat annular face perpendicular to the
chuck axis, an elongated magazine shaped to
contain a stack of workpieces and having a gate
outlet on one longitudinal end thereof spaced a
predetermined distance from the vertical face
of said chuck and disposed in opposing relation
thereto at a position thereon radially within the
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peripheral edge of the face, sald magazine be-
ing inclined upwardly from said gate end, an
arcuate backing rail overlying a circumferential
segment of the periphery of said chuck face ex-
tending generally from said magazine gate, an
elongated extension connected to said backing
rail and adapted to be connected to one of the
complementary guides, a workpiece stripper
member adapted to be connected to the other of
the complementary guides and extending into
overlying oblique relation to said chuck face in
spaced complementary relation to said rail ex-
tension on the radially inward side thereof rela-
tive to said chuck, and a plurality of permanent
magnets imbedded in said chuck in an annular
group and emitting magnetic flux outwardly of
said chuck face in an arcuate band reaching
across sald magazine gate end and extending cir-
cumferentially around said face under said
stripper member, said magnets serving as an in-
cident to rotation of said chuck to withdraw
workpieces individually from said magazine and
accumulate them in an arcuate, substantially
side by side array on said chuck face reaching
to said stripper member.
HAROLD O. CADMAN.
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