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14 Claims.

This invention is directed to an improved ma-
chine for treating the surfaces of objects such as
by grinding, polishing or bufiing the same,

It is an important object of the present inven-
tion to provide a machine of the above charac-
ter which is well adapted for so treating objects
which have a multiplicity of surfaces, this ma-
chine being arranged so that a plurality. of such
surfaces may. be treated simultaneously.

It is another object of the present invention to
provide an improved surface treating. machine
having a plurality of operating elements for si-
multaneously treating surfaces of an article re-
quiring different length work strokes.

It is still another object of the present inven-
tion to provide an improved surface treating ma-
chine having a plurality of operating elements
for treating a multiplicity of surfaces requiring
different length work strokes and having means
for intercHanging, between the elements, the dif-
ferent strokes so that each element is worn even-
1y and thus the life thereof is extended.

It is another object of the present invention to
provide such a machine having a plurality of
working elements together with operating means
including limit members which delimit the length
of . the working stroke of each of the-tools, the
tools being so mounted that they can be quickly
manipulated with respect to the delimiting mem-
bers so that each tool will assume the working
stroke previously passed through by another. In

other words, there is provided herein an arrange-

ment of - limiting means whereby ~the stroke

length of the tools can be interchanged for sue-.

cessive gperations. S
By way of exemplification of my invention, the
machine shown herein is adapted for surface
treating a forked member such as a cable end
having a pair of parallelly exiending, spaced
legs, each leg being provided with a boss through
which connection receiving apertures are drilled.
In manufacturing such a device it is necessary
to smooth down the sides of the bosses after the
drilling operation, this smoothing operation be-
ing performed heretofore on a milling machine.

Preferably the opposite sides ‘of each of the.

prongs are treated together so that working pres-
sures are in opposite directions. The treatment
of the outer surface of one of the prongs re-
quires a relatively long stroke of the tool or
disk, while the treatment of the inner surface can
be accomplished only by a relatively short stroke
of the tool. In other words, the grinding area
on the inner and outer surfaces of each of the
bosses may be of different dimension, Thus it
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will be seen that when the surface treating disks
operate on one of the bosses, one of the disks will
pass . through a. longer stroke . -and. the other
through a shorter stroke.. On the other hand,
when the device is moved relative to the device
50 that the disks can oberate on the other boss,
fhe disk which formerly operated  through.a
loriger stroke on'the ouber side of -the first boss
must now. operate through a shorter stroke on’
the inner side of the second boss. Likewise the
disk which' formerly passed through a shorter
stroke on the inside of the.first boss must now
pass through a longer stroke on the outside of
the second boss. - . ‘

Accordingly, it is another important object of
the present invention to provide apparatus of
the above character with a plurality of surface
treating implements, each of which is adapted
to be operated through a working stroke of dif-
ferent length'than that through which the other
passes, therealso being provided means for vary-
ing the stroke length of each implement so that
each may be made to assume the stroke of the
other during a successive operation. e

Tt 'is another important object of the present
invention to provide an apparatus having the
above characteristics and vet in which there is
provided for each of the implements a direct
driving connection to a source of power,

Tt is a further ‘object of ‘the invention to pro-
vide a novel delimiting arrangement whereby the
working stroke .of each of the disks is changed
with each shaft in the device being worked upon.

Still'another object of the present invention 'is
to provide an:improved supporting structure for
the movable implements whereby a minimum of
force is required to urge the same through a
working stroke-and whereby:the efforts-of the
operator are thus available almost entirely for
accomplishing the movement of the: implements
through their working stroke against the work
piece. ; ‘ .

In accordance with the general features of the
present invention there is provided therein an
improved grinding, polishing or buffing machine
having a stationary base and a work holding as-
sembly, said assembly being mounted in later-
ally shiftable relationship to. the base,: direct
drive ‘motors and opposed disks therefor and
means for rocking or oscillating the disks and -
motors toward and away from the work and thus

_over the surfaces to be treated, one of the disks

being delimited to a shorter stroke and the other
passing through a deeper stroke, said machine
also including novel delimiting‘ means operable
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with the shiftable work holding assembly to al-
ternately delimit the working stroke of first one
of the disks and then the other disk upon shift-
ing thereof with the work holding assembly.
Other objects and advantages of the invention
will become apparent from the following descrip-
tion and accompanying drawings in which:
Figure1 is'a front view of a machine:embodying
my invention:
Figure 2 is a top plan view of the machine
shown in Figure 1 with certain parts broken away;
Figure 3 is a side view of the machine taken
from the right-hand side of Figure 2;

Figure 4 is a fragmentary. eross-sectional view

taken on the line IV—IV of Figure 2;
Figure 5 is a fragmentary cross-sectional view
taken on the line V—V of Figiire 4 ;
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Figure 6 is a fragmentary detail view of the '

motor mounting and delimiting device ;

Figure 7 is a fragmentary plan view of certain
parts of the device showing the relative positions
of the surface treating implements;

Figure 8 is a view similar to Figure 7 showing
the succeeding position of the implements;

‘Figure'9 is a fragmentary transverse sectional
view showing the position of certain of the parts
delimiting one of the implements to a short
stroke; and .

Figure 10 is a view similar to Figure 9 showing
the position. of the parts when one of the imple-
ments passes through a longer stroke,

It is to be understood that the embodiments
shown herein may be varied or modified without
departing from the spirit and scope.of the inven-
tion ag set forth in the appended claims, '

Referring particularly to Figure 1, the device
generally consists of a base .20 provided with a
superstructure including vertical standards 21 ex-
tending upwardly from the rear side thereof, these
standards being bridged at their upper ends by a
cross piece 22. »

The base 20 and the upper: cross piece-or bridge
member 22 serves:to support the grinding assem-
bly -which -includes -a pair.of motors 23 and 24
directly connected-to a pair of grinding - disks-25
and 26, respectively, through drive. shafts 27 -and
28, respectively.

As will ‘be explaineq presently; the motors 23
and 24, together with their appurtenances, are

rockingly mounted on the base 20 to be moved for- 5

wardly and rearwardly, independently of one-an-
other to' perform “a surface treating operation.
As will-also be explained in detail presently‘there
is provided a work ‘holding structure shown gen-
erally at 29 which is laterally, slidably mounted
upon the base 20-and is thus movable laterally rel-
ative to the surface tregating assembly to suc-
cessively expose varying surfaces of the work
piece 30 to the surface treating operation.

It is to be understood that the various specific
details and the structural features utilized in the
present embodiment of my invention, while highly
satisfactory for accomplishing the purposes of my
invention may be varied, and certain other me-
chanical expedients may be used which also uti-
lize the general principles of my invention.

The base 20 shown herein is essentially box-like
in formation and is made up preferably of four
heavy sheet steel plates which provide a neat, eas-
ily maintained, rigid supporting structure. Re-
ferring specifically to. Figures 3 and 4, it will be

seen that there is suitably secured to the upper.
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“upper end of the depending part 34.
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presently, serves to slidably retain the work hold-
ing assembly 29 in the assembly shown.

As will best be seen from Figure 4 the work
holding assembly 29 is slidably secured.to and
maintained upon the base structure 20 by means
of a supporting member 33. This supporting
member- 33 includes a downwardly depending
flange part 34 which overlies. the upper part of
the rear surface of the cross plate 32, there being
a shoulder 35 formed in the member 33 at the
: This shoul-
der slidingly abuts against the upper edge of the

‘plate 32 which serves as a sliding track therefor.

The.member 33.is-also provideq with an inter-
mediate heavy :portion 36 and a generally
obliquely disposed, upwardly and outwardly ex-
tending portion 31.. It will be seen that the outer

“surface of the enlarged portion 36 is in a plane

lying outwardly of the outer surface of the plate
member 32 and thus a pair of vertically extend-
ing braces 38 may have the adjacent portion of
their inner edges welded to the outer surface of
the enlarged portion 85 of the ‘member 33 as
shown at 39 in Figure 4.

These brace or supporting members 38 are pref-
erably wider at the upper end and tapered rear-
wardly toward the lower end thereof, whereby the
lower ends may be slidingly fitted behind z holder
£3 attached to the front plate 31 of the base 20,

The work holder-29 itself includes 3, sleeve 41
ton-rotatably mounted in an upstanding plate
42 which is secured in turn to a horizontal plate
£3. Within the collar or sleeve 41 is rotatably
and non-slidably mounted a shaft 44 having at
its outer end a handwheel 45 and at its inner end

- & plurality of sets of graduated threads 46 which
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side of the front base plate 31, as by welding or -

the like, a cross plate 32 which, as will be seen

75

are adapted to be screwed into the threaded end
of a fitting to . be worked upon and alse to be
removed from the fitting by rotation of -the
handwheel 45, The plates 42 and 43 are secured
as by welding or the.like t0.a plate such as that
shown at 47 in Figure 4, the plate 41 being dis-
posed between the supports or braces 38 and
being pivotally secured thereto as by .a pin 48.

5- With this construction it will be seen that the

threads 4§ together with the fitting .38 seciired
thereto may be rocked into an upright position
such as shown by the dotted lines in Figure 4,
this rocking movement being about the pin 48 and
being limited by bolt 41a in.plate 41 which .en-
gages the edges of ‘supports 38. When in this
position the fitting may be exchanged for-an-
other to be subsequently worked upon. There-

‘efter the operator, after he has turned the hand-

wheel 45 sufficiently to secure the fitting tightly
on its respective set of threads 46, may rock the
entire assembly on the plate 47 forwardly into
the position shown in full lines in Figure 4.

To the end that this forward rocking move-
ment may be delimited to the desired degree there
is provided herein on the oblique portion 371 of
the member 33, a pair of opposed stop members
each of which includes a portion 49 terminating
inwardly in vertically disposed plate sections 50
which are each preferaply aligned to.supportingly
abut one of the bosses 88a of the fitting 39 being
worked upon,

The portions 48 of the. delimiting members are
preferably maintained upon the oblique portion
37 of the supporting member 23 by means of suit-
able bolts §1, the shanks of which extend through
laterally ‘disposed slots 52 in ‘the member - 37.
Thus, when the nuts 53 of these bolis are_loos-
ened, the plate portions 50 may be drawn closer
toward one another or spread further apart in
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order to accommodate fittings having bosses
which are spaced differently from those previously
worked upon. Likewise different size fittings
may be attached to the work supporting mecha-
nism in a manner previously described because
of the graduated sets of threads 46.

From the foregoing it will be seen that there
is slidably mounted, for movement across the
machine, on the base 20 thereof, a work carrying
and pianipulsting assembly 29 which includes
supporting members or braces 38, the sleeve 41

10

mounted upon the angle member made up of

plates 42 and 43, the shaft member 44 rotatably
mounted in the sleeve and carrying the manipu-
lating hand or wheel 45 and threads 46, all of
which are mounted upon plates 47; which assem-
bly is in turn pivotally secured as at 48 between
the braces 38, and the upstanding plates 58, the
latter being of less thickness than the bosses 30a
of the fitting and being aligned therewith. .

_For purposes to be described more fully pres-.
ently, it is desirable to first grind the opposed
sides of one of the bosses 30a of the fitting and

then subsequently to.shift the entire work hold-
irig mechanism 29 to bring the surfaces of the
other boss into alignment with the path of the
surface treating implements 25 and 26. Accord-
ingly, it will be seen that movement of the above
described assembly laterally. will accomplish this
purpose. .

Such movement is attained herein by means of
an eccentric assembly 54 shown best in Figure 1.
This assembly includes a disk 55 rotatably
mounted at its center as shown at 56 to the plate
32 mounted at the upper end of the front plate
31 of the base 20. This disk is provided with.a
crank handle 57 by means of which it may.be
rotated as desired. Connected off center of the
disk 55 as at 58 is one end of a pitman 59, the
other end of which is pivotally secured as ab 60
to the outer face 36 of the enlarged portion- of
the member 33 slidably mounted upon the plate
32 as previously described. Preferably a -stop
pracket 6§f is bolted to the outer surface of the
plate 32 in such a position that it engages the
pitman 59 to precisely position the respective
bosses 30a of the tool in readiness for surface
treatment in & manner to be described presently.

Tn Figure 1 it will be seen from the misalign-
ment of the center of the handwheel 45 with
the grinding disks 25 and 26 that the left-hand
boss 30a of the fitting is aligned therebetween.
This position is identical to that shown in Figure
2. After the grinding or finishing operation has
been performed on the left-hand boss in a manner
to be described presently, it will be seen that
movement of the handle 57 of the eccentric disk
§5 in a counter-clockwise position will shift the
supporting member 33 together with the work
holding assembly 29 described above, to the left,
whereupon the right-hand boss 80a of the tool is
brought into alignment to be worked on by the
disks 25 and 26. During this movement it will be
seen that the pitman 59 has had the right-hand
end thereof raised and moved to the left, whereby
it has moved these parts as indieated :

To the end that the fitting 30 may be held
tightly in its horizontal position as shown in Fig-
ures 2, 3 and 4 and so that the fitting will not

shift under the influence of the action of disks 25 '

and 26, there is provided an arm 62 having a han-
dle 63. 'This arm ‘is mounted- upon & vertical
member 64 which is pivotally secured through a
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boss 65 formed in the obliquely disposed portion. . .

37 of the supporting member 33, The remote end

ki

3

of the arm 62 is preferably curved as shown ab
66, this curved portion overlying the upper side
of the fitting to hold it tightly down in its hori-
zontal position and into its abutting engagement
with the respective plates 50 which underlie each .
of the bosses 30a. : :

When the surface treating operation is com-

pleted ‘the operator merely swings the handle 63

outwardly, whereupon the remote end of the arm
62 swings out of its overlying engagement with
the fitting ‘to permit the manipulation of the
handwheel 45 and the appurtenant . parts, to-
gether with g fitting, into the vertical position
shown in dotted lines in Figure 4. ’
" As indicated previously, the motors 23 and 24,
together with their -réspective grinding disks 25
and 26-are mounted in the mechanism so that
they may bhe swung forwardly and rearwardly
to carry the respective disks through an oscilla-
tory working stroke against the respective sur-
faces of the bosses 30¢ of the fitting 30 being
worked upon., As will best-be seen from Figure 3
the side plates 31a of the base 20 are each pro-
vided with a centrally upstanding portion 67
through which extends a rocking rod assembly
for the motors.. This rocking rod assembly as
best shown in Figure 4 includes a rod 68 which
is- provided with an operating lever 10 that is
suitably keyed thereto. This rod 68 extends en-
tirely across the machine as best shown in Figure
1. Rocking movement imparted to the rod 68
by manipulation of the lever 70 is imparted- to
the motor 23 and the respective disk 25 by virtue

“of the mounting arrangement for that motor and

the association thereof with the rod 68.

To this end the motor 23 is mounted upon &
generally L-shaped mounting element 7{ hayving
a vertically extending leg portion 12 disposed on -
the outside of the base 20 and a substantially
horizontal motor receiving portion 13 extending
inwardly over the left-hand side of the base as
viewed in Figures 1 and 2. The motor 23 is pro-
vided with the usual mounting lugs 74 which are
secured, by means of bolts 15 to the horizontal
portion 73 of the mounting member Ti. The
mounting member T{ is supported in the position
shown by virtue of the extension of the remote
end of the rod 68 through the skirt portion T2
thereof as shown best in Figure 1. -The rod 68
being enlarged as at 76 to maintain the attached
relationship and preferably the rod 68, is keyed
to the mounting member T{ in any suitable man-
ner so as to permit a slight lateral movement of
the motor 23 and its mounting member T{ there-
upon. If desired, suitable means may be provided
for rockingly supporting the inner portion of the
horizontal member ‘73 ‘such as, for instance, the
inner end thereof may be bent downwardly and
recessed to receive the upper portion of the rod
£8.. ‘'With such a construction it will be seen that
the parts are entirely open and thus may be easily
cleaned and maintained and at the same time the
mounting member 11 is keyed to the rod to be
rocked forwardly and rearwardly by movement
of the handle 70 while the mounting member T{
together with the motor 23, may Slide laterally
for purposes to be described presently.

The motor 24 is similarly mounted in that it is
secured by means of mounting lugs 17 to a hori-
zontal ‘portion 718 of a rockable mounting mem-
ber 19 having a downwardly depending part 80
similar to that shown at 72 in the case of the
mounting member 11 for the motor 23. In order
that the mounting member 19 together with the
motor 24 may be rocked forwardly and rearward-
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ly:independently of the movement-of the metor
23-and in erder that the motor 24 with its mount-
ing member 19 may shift slightly laterally upon
its rocking mechanism, the depending portion 80
of the mounting member 19 is adapted to. rotata-
bly receive the rod 68. In this instance it is to be
noted thaf the mounting member is not keyed
to the rod 68 but may rock freely thereon and
may shift slightly laterally thergon, In this por-
tion of the-assembly there is provided a manipu-
lating handle 82 which is securely bolted to the
upper portion of the depending section 80 of the
mounting member 19. Thus it will be seen that
rocking movement imparted to the lever 82 will
directly effect the mounting member 79 and rack
the same freely upon: the rod 68, If desired, the
inner portion of-the horizontal section 78 of the
mounting member 19 may be constructed: to sup-
portingly abut an inward; -aligned part of-the
rod 68 in the manner previously described in con-
Junection with the-horizontal portion T3 of the
mounting member T, - - o

From the foregoing it will be seen that there
is- provided herein an apparatus including a base
20-upon which is mounted a work holding mecha-
nism- 29, this work holding mechanism being re-
ciprocable ‘laterally in the apparatus relative to
the:base to dispose various parts of the work suc-
cessively in a position-to-have the surfaces thereof
buffed, groungd or polished. "As will be seen from
Figure 2, when the eccentric mechanism 54 is in
theposition shown in-Figure 1, the left-hand
boss 38a of the-fitting 30 is aligned hetween the
grinding disks 2§ and 26.  After the grinding or
other surfacing operation has been performed in
a manner to be explained presently upon the last
mentioned Iug, it will be seen that the handle
57 may be manipulated as previously described,
whereupon the other lug 30g is brought into op-
erating position and disposed between the disks
25 and 26, Thereafter the operation may be re-
peated upon this seeond lug.. Also it will be seen
that there is provided herein a stationary base
upon whieh the motors together with their re-
speetive disks are mounted for rocking: forwardly
and rearwardly to perform the.surface treating
operation, this rocking operation being inde-
pendent in -each.of the respective motors and
disks, It will also be-seen that.a. slight amount
of lateral play is permitteq between the rocking
bar 68 and the respective motors, thus permitting
an efficient grinding -or buffing operation in a
manner to be explained presently.

To the end: that the motors 28 and 24 may be
additionally supported and also to the end that
the motors, together with their respective  disks
may be urged resiliently toward one another dur-
ing the grinding, buffing or polishing oberation,
each is provided with a hanger 83 and 84 respec-
tively. These hangers are arranged to swingingly
engage in suitable apertures in opposite ends of
the respective motors and are each provided with
offset portions 85 and 86 in the bridging portions
thereof respectively. : :

‘Engaged in the offsets 85 and 86 are grappling
elements 87 and 88, respectively which comprise
the lower ends.of springs 89 and 90 respectively:
These springs are each provided with bolts 9 and
§2 respectively at the upper ends thereof which are
formed te grapple the ecross bar 22 of the super
structure of the apparatus. From Figure 1 it will
be seen that the bolts 91 and 92 are secured to the
respective springs by nuts 93 and 94 which, when
rotated, will progress ubwardly or downwardly on
the respective bolt to vary the tension of the re-
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spective spring. - The eross piece 22 of the super
structure is provided with a plurality of apertures
95 in the upper side thereof, these apertures be-
ing arranged to receive suitable pins such as those
shown at 96 which serve to retain the upper ends
of bolts 92 inwardly of the lower ends of the
spring. . Further adjustment of the tension of the
springs and particularly of the tendency thereof
to draw the motor and the respective disks 25 and
26 inwardly toward one another and agairst the
work may be accomplished by setting the pins
86 into holes nearer the center of the cross piece
22 or into outwardly disposed holes 95.

With the foregoing construction it will be seen
that several advantages are derived by the spring
arrangement shown herein. - First, the springs
tend to suppert the motors and thus relieve the
operator of much effort in moving the same dur-
ing the manipulation of handles 10 and 82 to rock
the motors-and the disks toward and away from
the work. In other words, the springs balance
against the weight of the motors and disks. Sec-
ond, the springs, when the motors in their rear-
ward position and at rest as shown in Figure 3,
permit the disks 25 and 26 to spread slightly apart
from one another and also tend to urge the disks
toward one another as tension thereon is in-
creased by forward movement of the motors and
disks into operative position, The Practical ad-
vantage of this feature of the spring assembly is
that the disks tend to abut the surfaces of the
respective bosses resiliently and thus are spring
pressed, in - effect, against the surface being
worked upon rather than being rigidly mounted so
as to cut off, in a single stroke, a certain thick-
ness progressively from the surface being worked
upon. . This feature has been found to accomplish
the desired results very effectively and yet greatly
increase the life of the surface treating imple-
ments particularly if the implements are grind-
ing wheels as disclosed herein.

It will be seen that in view of the lateral play of
the motors.and the disks during the surface grind-
ing operation, and due to the resiliency imparted
to the contact between the disks and the work,
some means must be provided for delimiting the
inward movement of the disks toward one another
under the influence of the springs so that the
depth of the grinding is delimited to a desired de-
gree, thereby leaving the finished lug 30 with a
predetermined thickness.

To this end each of the downwardly de-
pending - portions 72 ‘and 80 of = the motor
mounting members T{ and 19 is brovided
with a stop  bolt 97 each of which is pro-
vided with.a lock nut 98, whereby it may be
secured tightly, in a given. set position. Thus it
will be seen that if the nuts 98 are loosened and
then the bolts 97 are each screwed outwardly a
slight distance the springs will be enabled to draw
the motor mountings together with the motors
and the respective disks inwardly to a greater de-
gree, thereby to grind a. greater depth from the
surface of the bosses 30a respectively, whereby
these bosses are made thinner by the grinding op-
eration. Likewise it will be seen that if a lesser
depth is to be ground from the surface of the
bosses or a lighter polishing pressure is desired,
the ‘bolts 87 may be serewed further inwardly of
the respective parts on which they are mounted,
Thus the inward movement of the motor mount-
ings and the moters” together with their disks
under the influence of the supperting springs 89
and 90 is delimited. Tt will be understood of
course that the bolts 97 may be calibrated in any
suitable manner wherehy predetermined distances
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between the working faces of the disks may be ob-

tained quickly and easily. From Figure 1 it will

be seen that, if desired 2 hardened abutment plate
97a may be provided on each side of the base 23
for each of the bolts 7. )

From the foregoing it will be seen that there
is provided herein g surface treating apparatus
which includes a work holding assembly so ar-
ranged that the ‘work may be shifted with pre-
cision to align different surfaces thereof in a

(=3

10

surface treating position suctessively, for suc- -

cessive grinding, polishing or buffing. operations.
There is also included, a novel arrangement for
opposed grinding, buffing, or polishing disks, these
disks being movable forwardly and rearwardly,
~ into and out of surface treating position and yet

being driven by a direct drive from a respective
motor.. The arrangement also includes means
for ‘permitting a certain amount of play in the
disks and yet resiliently urging the disks toward

one another g predetermined, regulated amount

which is delimited when the desired thickness of
material has been ground from the device being
worked' upon or when the buffing or polishing

pressure has reached a predetermined intensity. 2
‘Another aspect of the present inventfion is di-

rected to increasing the life of the working me-
dium upon the face of the disks 25 and 26. It
- will be understood that if the width of the sur-
faces on bosses 30a as viewed in Figures 7 and 8
. are less than the radial depth of the surface on
" the respective disks and the disks are moved for-
"wardly into working contact with the device being
ground only sufficiently far to utilize a peripheral
margin of substantially the width of the surface
being ground, then the grinding implement will
deteriorate over this portion of the surface while
the inner part thereof remains intact. Further-
more; as in the present instance, bécause of the
yoked formation of the fitting 30, one of the disks
(that grinding the outer surface of the respective
boss) may move further forward than the oppo-
site . disk which is simultaneously grmdlng the
inner surface of that boss.

If this condition prevails for each of the suc-
‘cessive grinding operations, it 'will be seen that
“one of the disks will likewise be worn only at the
. outer peripheral part thereof, while the other is
“worn more evenly due'to the further progressive
‘movement thereof over the outer side of the boss.
It is this condition which is availed of in the
present invention to increase the life of both the

disks by an alternating arrangement to be de-
"seribed presently. This alternating arrangement,
it is to be noted, permits each of the opposed
erinding disks to be subjected alternately to. dif-
ferent grinding strokes and thus, while the suc-
cessive stroke of each disk is different, the alter-
nating from one character of stroke to the other
results in an overall operation, whereby each disk
is utilizing its entire ‘surface during the grinding
cycle and each is passing through a cycle iden-
tical to the other so that one does not wear before
the other nor does one wear unevenly as to the
other,

To the end that the osclllatmg, workmg strokes
of the disks 25 and 26 may be alternated as above
described, there is provided herein as best shown
in Figures 7 and 8, a pair of spaced rocking arms
99 gnd 100, These arms are weighted at their
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outer ends as shown at 101 and 102 and are '

_rockingly. secured on rods (03 and 104 ‘respec-,
tively, which extend therethrough. To the end
that the arms 93 and {00 may not shiit laterally
upon the rods l03 and 104, sets of stop pins 105

16

5
and 108 are arranged on each s1de thereof respec-
tively. The weights 101 and 102 are of such mag-
nitude that they tend to rock the arms into a po-
sition shown in Figure 4 wherein the inner ends
thereof are elevated. :
As best shown in Figure 1 the rods-183 and 104
are welded to the laterally slidable work support-
ing assembly 29 as at 103 and {04a respectively. .
It will be noted that the arms 8% and 100 are
spaced apart a distance less than the distance
between the forwardly inclined edges 81D at the
upper vart of side panels 3fa of the pedestal or
support 20. The spacing between the arms 99

‘and (80 is such that when the work holding as-

sembly 29 is shifted to the right as shown in the
drawings, the arm 180 is in alignment with the
right-hand side or panel 8la and thus in align-

‘ment with the stop nut 3lc protruding from the

respective inelined surface 3ib.  On the cther
hand, when. the work holding "assembly 28 is
shifted to the left in' order that the disks 25 and
26 may operate upon the other lug of the fitting,
the positions of arms 99 and 100 are reversed in
that the arm 100 is drawn out of alignment with
the respective stop nut 3ic while the arm 99 is
moved into alighment with its respective stop nut

_3lc at the left of the apparatus.

By reference to Figures 3, 9 and 10, it will be
seéen that when the arm 180 is aligned with the

"respective side wall or panel 3la_as shown in

Figure 9, it will serve asa stop or wedge between
the respective stop nut 3id and the respective
motor mounting base .18 to limit the forward
movement of the respectwe motor and disk under
the influence of manipulation of the handle 70.
As will best be seen in Figures 9 'and 10, the

“disposition of bolts 107 through the ends of arms

89 and 100 permits & variation of the limited
sirokes of the respective disks depending upon
the degree tc which the bolts are screwed info
or out of the ends of the respective arms.  As
will bé seen in Figure 10, when the arm 99 is in
the position in Figure 7 the bolt 107 thereof will
not be interposed between the respective motor
pase. 13 and. the respective inclined surface 310
and thus manipulation of the lever 82 will enable
the disk. 25 to be rocked forwardly into an ex-
treme position as shown in Figure 7 so that the
surface treating operation will be "accomplished
overl the radially inner portion of the abrading
surface thereof Thus it will be seen that in the
first of two successive operations required o sur-
face both of the bosses 30a of the fitting 30, the
inner:portich: of the disk 25 will be utilized Wh11e
the outer portion of disk 26 will be. utilized by

. virtue of the interposition of the end of arm 100

petween the motor base 18 and the upper, for- -
wardly. inclined edge 31b of the respective side
panel 8ia. After this operation is completed, the
motors. are oscillated rearwardly. by reverse ma-
nipulation of levers 16 and 82, whereupon the
operator: then manipulates the handle 57 in a
counter-clockwise position “from ‘the position
shown in Figure 1.to shift the fitting into the
alighment shown' in Figure 8. - With this move-
ment it will be seen that rods i03 and 104 have

‘ carrxed arms 99 and (00 to the left also, whereby

arm 99 is now brought into alignment -with the

" respective side panel 3la while the arm 100 is

moved out of alignment with its respectlve panel

“3la so as to be forced into the extreme lower
_position by oscillation of the motor base 78 simi--
lar to the position of arm 99 as shown in Figure

10. Thus m this instance a.nd as shown by the
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position of the disks in Figure 8, the disk 25
abrades the right-hand boss with the radially
outer margin thereof, while the disk 26 abrades
the other side of the boss w1th the radxally ifiner
margin thereof.

Accordingly, it will be seen that by these suc-
cessive opérations each of the disks has di equal
amounit of abrasion applied to similar parts
thereof.. In ‘this manner the disks are worn
down each across their entire surfaces and each
an equal amount since they are subjected to sirmii-
lar treatment. " In ‘this mannei it will be seen

- that unevenness does 1iot develop in the disks
during use and thus a true ground surface may
always be attained.

Asindicated previously, one of the attributes
of the above described arrangement is that each
of the disks serves as a backing for the opera-

tioh being perforimed by the other in that they_

mutually support the boss being worked upon.
In this régard, and as also indicated. previously,
it'is highly desirable that ths grinding, polish-
ing of buffihng operation be aecompliskied by a
plurality of oscillatory movements of the ; Yespec-
tive disks rather than by 2 single working stroke.
Iri this mannei the resilieit ‘mounting -of the
' motcrs is utilized to obtain resilient working pres-
suiés of the disks dgainst opposn;e faces of ‘each
boss and thus the grinding ‘or polishing opera-
tion is characterlzed by a 1€5§ inteénse pressure
pétween the work and the disk, the degree’ of
surface ﬁmshmg being accomplished by an in-
creasé in the number of strokes or i the dura-
ticn of time du11ng which the disk 1s held dgainst
theé surface’ belng worked “apon, - “This faetcér
greatly inicreases the life of the material on the
disk ‘and is found to increase the time required
" from the suiface treatmg operatlon only a very
" slisht amoutit.

Thé eduirse of movement of the respective disks
is' shown Scheratically in plan view in Figures
7 and 8, the dotted line positions represénting
the "dispogiticn of the: dlsks when at rest. When
in this position it will-be noted that the dJSkS

die spbread ‘apart from ol another an amount’

slightly greater than that when they are in op-
erative position against the respective boss:

In Flgure 4 the p0s1t1on of the disks at rest s
shown in-full lines, the position 6f the disks pass-
ing through the short strokes is shown in dotted
lines, " and * the position of the disks passing
through the longer strokes is shown in the broken
chain line as at A; B and €, respeétively.

As shown best in Figures I, 2-and 4, the inner
surfaces of the front and rear plates of panels
of the base 20 may be provided with front and
rear angle members 108 and 109 respectively,
- these angle members being arranged to receive
the lower edges of the front and réar of a central

hood member 110 which houses the disks 25.and"

2§ and has an open front so that the disks may
pass therethrough during their working ‘stroke.
This hocd: serves admirably as a spark catcher
and as a protection for the operator: against acei-
dental engagement with the rotating disks. In
order to accommodate the oscillating movement
of the motor shafts 27 and 28, the sides of the
hood as shown best in Flgure 3 .are arcuately
slotted as.at 11 to accommodate the oscxllatxons
of these shafts,

As will also be. seen from Figure 3, the rear-
wardly 1nchned upper edge of the side panels 3ia
of thé base 20 may, if desired, he" provided with
stop ‘bolt arrangerments 8{d WHich, may be ad-
Jjusted to dehmlt the résrward or Trést position off
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the motor mounting members ‘II and 19 and the
respectivé motors 23 and 24,

If desired, the plates 9Ta mdy. serve as cam
menibeis to positively urge the réspective mount-
ing members Ti and 19 togethéer with the respec-

“tive miotors and disks outwardly away from one

another agalnst th

Oring actlon when the mo-

nienibers die in a posmon of rest so that the bolts
97 are alizned therewith, - ;

I claim as follows: N

1 In a surface treatmg machme a SUpportlng
a Wwork holding assembly 1nc1ud1ng ‘imgans for
mounting the sanié laterally slidingly on thé base
and a surface treating assembly including a plu-
rality of motors mounted in axial alighment and
to move forwardly, mdependent ‘of ohe another
and hayving surface treating disks mounted on the
shafts thereof in opposed, sbaced rélationship to
receive a work piece therebetween s0 that a plu-
rality of opposed surfaces on said Work DPiece may
be treated s1mu1taneous1y, a rocking bar mounted
o said maenine and dlsposed in parallel relation-
ship with the shaft axis of said motors, independ-
ent mounting members for ‘éach of said motors,
each. 1nclud1ng a part for supportmg a motor and
a part for 3 receivitig said rocking bar théréthrough,
one of said mounting membels bemg keyed to said
ba¥ &0 as to rock therewn;h ‘and ‘another of said
mounting members being” arranged to rock.rela-
tive to said bal, means for roekingly. manipulat-
ing said last named mounting meniber and feans
for rockingly mampulatmg 5aid vaf with the first
named mounting member ‘and the motor thereon,
a stop assemibly for alternately delimiting the
rocking movement, of said mounting members and
the  tespective motor associatéd thérewith, said
stop assernibly incliidihg & §paced, rockable stop
member ‘for ‘eacH Mo6tor Hiouiited on Said work
holding assémbly to move la.terally therewith, and

-abutment members foi engaging said stop mem-

bers, said abutment members being 5o spaced that
only one thereof is in aligrimétnit With the respec-
tive stop meiber for éach Iateral position of the
Wwork and §o that the oﬁher is'ini alighment with
its .respective member Wheh the work holding as-
sembly is shifted Iaterally for s sticcessive oper-
ation upon éther siirfaces of the work piece,
whereby  edeh fiotoi’ and ‘the réspective disk
thereof basses throug aIternate limited and long
strokes when rocked ihto surface t;reatmg engage-
ient with the Work, meCe, and res'1I

mg means for sald Is

ured to. sald superstructure

and the lower end biased away fromn the oppased

d1sks and connected w1th the respectlve mofors
7 ] otors

and to biag sald disks
toward one another dumng ﬁhe surface treatmfI
operation,”

2. In g giirface treatmg machine, a supporting
asséinbly incliding & basé, 4 Work holdmg as-
sembly mcludmg meéaits Tor mounting ‘the same
laterally sl1d1ngly on _the hase and a suiface
treating assembly including a. pIurallty of ‘motors
mounted in &xi: ahgnm it afid to move  for-
wardly, indepen “of ‘offe, aniother and hav-
ing surface treatmg metibers _mount&d on the
shafts: thereof in opposed spacecr relatlonshlp to
receive a, work: piece thetebetween so that. a plu—
rality of opposed sur on'sald wotk pfece may
he tr_ ted. unultaneously, mdepen eiit, rock-
ingly su m } 'each ‘of
said motors, &' stop assembry for alternately de-
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limiting the rocking movement of said mounting
members and the respective -motor -associated
therewith, said stop assembly including a spaced,
rockable stop member for each motor mounted

on said work holding assembly to move laterally :

therewith, and abutment members for engaging
said stop members, said abutment members be-
ing s0 spaced that only one thereof is inalign-
ment with the respéctive stop member for each
lateral position of the work and so-that the other
is in alignment with its respective member when
the work holding assembly is shifted-laterally
for & successive operation upon-other surfaces
of the work piece, whereby each motor and-the
respective - surface treating -member - thereof
passes - through. alternate limited -and 'long
strokes when rocked into surface ‘treating:en-
gagement with the work piece. : e

3. In a surface treating machine, a support-

‘ing assembly including a base, a work holding

assembly including means for mounting the same

‘laterally slidingly on the base and-a surface

treating assembly including a plurality of motors

‘mounted in axial alignment and -to-move for-

wardly, independently of one another and hav-
ing surface treating members niounted - on the

.shafts thereof in opposed spaced relationship to

receive a work piece therebetween so that a plu-
rality of opposed surfaces on said work piece may

‘be treated simultaneously, independent, rock-
‘ingly supported mounting members.for each of

said motors, a stop-assembly for alternately de-

limiting the rocking movement of said mounting

members and the respective motor associated
therewith, said stop assembly including a spaced,
rockable stop member for each motor mounted
on-gaid work holding assembly to move laterally
therewith, and abutment members for -engaging
said stop members, said abutment members be-
ing so spaced that only one thereof is: in' align-
ment with the respective stop. member for: each
lateral position of the work and ‘so that ‘the
other is in alignment with its respective mem:-
ber when the work holding assembly is shifted

laterally for a successive operation upon-other .

surfaces of the work piece, whereby each motor

‘and the respective surface treating member

thereof. passes through alternate limited ‘and
long strokes when rocked into surface treating
engagement with the work piece, and means for
urging said surface treating members resiliently
toward one another and against opposed - sides
of the work during the surface treating opera-
tion.

-4, In a surface treating machine, a support-
ing assembly including a base, a work holding
assembly including means for mounting the same
laterally slidingly on the base and a surface treat-
ing assembly including a plurality of motors
mounted in axial alignment and for forward and
rearward rocking movement and having surface
treating members mounted on the shafts in op-
posed spaced relationship to receive a work piece
therebetween so that a plurality of opposed sur-
faces on said work piece may be treated simulta-~
neously, means for delimiting the forward move-
ment alternately of one and then another of said
motors during surface treating strokes thereof in-
cluding a pair of limit members arranged to slide
laterally with said work holding assembly, one of
said - limit members being aligned with each of
said motors, said limit members being so spaced
and arranged that in one position of the work
holding assembly one of said limit members serves
to delimit the stroke of the respective motor and

4

in another position of the work holding assembly
another limit member: delimits. the stroke of its
respective: motor; said first named limit member
then affording full oscillatory movement of its
respective motor.. i . ‘
5. In a surfacetreating machine, a work hold-

“ing assembly for .indintaining a work piece in &
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position to be treated; a.surface treating assem-
bly including axially aligned motors each having
a surface treating:disk member on:the shaft
thereof, each of said disk members being disposed
in facing, spaced:opposed relationship, said work
holding. assembly - being ~arranged -to- maintain
a work pieee so‘that opposed-surfaces thereof are
-aligned between said disks, means for mounting
said motors and said: disks for: oscillatory motion
toward and away from said work piece; whereby.
said disks each treat:an adacjent surface of said
work piece and each serves as a backing for the
other during the surface treating operation, said
‘machine alse including means.for shifting: the
‘work piece laterally after each successive surface
treating operation-and meéans for delimiting the
oscillatory stroke of one of said disks:during the
surface treating.operation; said last means being
-arranged. to- delimit the “stroke of each motor

.alternately, whereby each disktravels through a

shorter and a longer stroke alternately. witheach

-succeeding surface grinding operation. .

-8, ITn a. surface treating machine for treating
-opposed. surfaces of an article;, a pair:of axially
aligned. motors ~having- surface :treating disks
"disposed ‘at'the ends of ‘the shafts thereof, said
disks being arranged in spaced,; facing relation-
ship, means-for mounting 'said motors and said
disks for forward and rear-oscillatory movement,
3 Work- holding assembly - on- said machine
mounted in laterally slidable relationship there-
to and means for moving:said -work holding as-
sembly laterally to'afford. disposition of one set
of opposed surfaces thereof in registration with
the ‘space between. said disks- and subsequent
disposition -of another .set 'of surfaces. thereof
in registration with said space. S

I g gurface treating machine for treating
opposed surfaces of an article,’ 2 pair of axially
aligned motdrs having surface treating disks dis-
posed. at the énds 0f the shafts'thereof, said disks
being arranged in- spaced, :facing. relationship,
means for mounting said motors and said disks
for forward and rear os¢illatory movement, -a
work holding assembly on- said machine mounted
in laterally slidable relationship thereto and
means for moving said work Holding-assembly-lat-
erally to afford disposition of ohe set: of opposed
surfaces thereof between said disks and subse-
quent disposition of another set of surfaces there-
of between said disks, and means for resiliently
urging said disks toward one another to afford
resilient surface treating abutment thereof with
said surfaces of the object to be treated and
whereby each disk serves as a backing for the
surface treating operation of the other.

8. In a surface treating machine, a work hold-
ing assembly for securing a work piece in a rigid
position while opposed surfaces thereof are be-
ing ground or the like, said work holding assem~
bly including a shaft upon which said work piece
may be rigidly mounted, said -shaft being ar-
ranged to be pivoted into a substantially vertical
position to afford application and removal of the
work piece and being also arranged to be pivoted
into a horizontal position whereby a set of op-

- posed. surfaces thereof are in position to be

']

treated, means for rigidly lock_ing said work piece
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in $aid last named operative position and means
for mounting .the work -holding. assembly. upon
‘the machine "in . slidable . relationship thereto,
whereby another set of opposed. surfaces may be
aligned in position for treatment. )

9. In -an apparatus for treating. the surface
of bosses disposed.-on the forks .of :a. .bifurcated

work piece, a pair of ‘opposed -surface treating”

disks and 3 source of power directly connected to
each of said disks, each -source.of power.and
each disk being mounted for independent oscilla-
tory movement toward and away-from the work
piece, means for ‘supporting the work:piece in-
cluding. plate members-disposed on.one side of the
- forks of said bifurcated.element, said plate mem-
bers being- less:than the.thickhess. of the.forks
supported -thereby to afford :oscillation .of -the
surface treating .elements along the surfaces of

said forks without. obstructing said surface treat-
ing elements.

'10. In an apparatus. for treating.the. s‘urface
of bosses disposed on.the.forks .of :a.bifurcated
work piece, a. pair of .opposed surface treating
disks and a source of power directly .connected to
each of said disks, each-source of. power and-each
disk ‘being mounted for independent. oscillatory
movement toward and away from-the work piece,
means for supporting the .work: piece :including
plate members disposed. on one side of. the forks
of said bifurcated element, said:plate members
being less than the thickness of the forks sup-
ported thereby to - afford.-oscillation -of the sur-
Tace treating elements along the surfaces -of said
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forks -without -obstructing said. surface. treatmg )

elements, said plate-like members being ‘mounted
for lateral movement to afford supports: for work:

pieces having forks dlsposed in -varying -spaced
relationship.
11, In a.surface treating:machine for. treating

opposed surfaces-of an.article, a pair-of aligned

driven shafts, surface treating. tools disposed at
the ends of the shafts, said tools: being arranged
in spaced,-facing relatienship, means for. mouni-
ing said shafts and said tools for oscillatory move-
ment into and. out: of working -position, a work-
holding -assembly - on. sald ~machine. -mounted to
travel substantially- pa,ra.llei 108 shafis;- and
‘means-for moving said: work-holdmg a&embly -£0
afford disposition -of one set of opposed surfeces
thereof in' registration .with.the Space.-between
the . fools and subsequent- dxsposmon -of ~another
set of surfaces thereof in.registration:with:said
space,

12, In a surface treating machine for.treating
opposed surfaces-of an .article, a Jpair of aligned
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driven shafts, surface treating tools. disposed at -

the ends.of the shafts, said tools being arranged
in-spaced; facing relationship, means for mount-
ing. said -shafts ‘and -said tools for oscillatory
movement into .and out of working position, a
work-holding assembly on said machine mounted
to: travel substantially parallel to said shafts,
means for moving said work-holding assembly to
afford disposition .of one set of opposed surfaces

-thereof :in registration with the space between

the -tools -and subsequent disposition of ‘another
set -of -surfaces thereof in registration with said
space, and means for resiliently urging said tools
axially toward one another to afford resilient sur-
face treating abutment thereof with the set of
surfaces of the article to be treated and where-
by each tool serves as a backing for the surface

‘treating operation of the other tool.

13.'In a surface treating machine for treating
opposed surfaces of an article, a pair of aligned
driven shafts, surface treating tools disposed at
the ends of the shafts, said tools being arranged
in spaced,-facing relationship; means for mount-
ing said shafts and said tools for .oscillatory
movement into and out of working. position, a
work-holding assembly on said machine mounted
to travel :substantially -parallel to said shafts,
means. for moving said work-holding assembly
to afford disposition of one set of opposed sur-
faces thereof in registration with the space be-
tween the tools and subsequent disposition of an-
other set of surfaces thereof in registration with
said -space, and means for resiliently counter-
balancing said shafts, tools, and mounting means
to facilitate the -oscillatory movement thereof.

14, In & surface treating machine, a pair of
opposed ‘surface treating -members adapted to
work -on respectively opposite sides of a work
piece -disposed therebetween, a driven shaft and

shaft supporting means for each of said members

mounted for independent oscillation transversely
of the shafts and also relative longitudinal move-
ment” thereof with the treating members, an
overhead frame structure, and spring members

suspended from said frame structure and -con-

nected to the respective shafts supporting means
and acting -to counter-balance the associated as-
sembly of treating -members, shaft and support-
ing :means in the -oscillation thereof, said spring
members being biased toward one another to urge
said ‘assemblies longitudinally toward .one an-
other:to.carry the treating members-against the
respective sides of-the work piece.

WILLIAM S. PEARSON.
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