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Patented .Oct. 5, 1937

UNITED STATES

2,005,202

PATENT OFFICE

2,095202
GRINDING AND POLISHING MACHINE

. George D. Moomaw, Syracuse, N. Y., assignor,
by mesne assignments, to Grucible Steel Com-

pany of America, New York, N.

. tion of New Jersey

. Yo a corpora- -

Apphcatlon Jnne 1'1 1935, Serial No. 26,913

11 Claims.

This mvention relates to mprovements in
grinding  and polishing machines in which an .

- abrasive tool is simultaneously rotated about its
‘axis and revolved about the' work in pressure

5 engagément therewith and is an improvement
‘over the structure shown in my ‘Pending appli-
cation Serial No. 579, 745, filed December 8, 1931,

now Pat. No. 2,009, 452 (51—137) granted July
30, 1935.

10 The main object of this invention is to provide

-a grinding or polishing machme in which an
abrasive tool is ‘operated-at high speed for the
purpose of producing. a very high pohsh upon the
" ‘work in a minimum period of time,
In carrying out the above mentioned object I

a rotating head having an opening co-axial

7 therewith for the reception of the work, and at

. . one side of the axis of rotation’ of sald ‘head.
g9 The abrasive or polishing tool is provided with

- means-for rotating the same about its axis and .

additional power means is provided for rotating

‘the head and thereby td revolve the abrasive or’
polishing ' tool about the work simultaneously -

- with the rotation of the tool upon its own axis,
While in ‘operative engagement with the work.
Another object of the invention is to provide a

. grinding or polishing machine of the above men-

tioned class with means for adjusting the abrasive

or polishing tool rela.tive to the hewd toward and
from the ‘work,

30

‘adjustable eans associated with the head for
counterbalancing the abrasive or pohshmgftool
and the drive means therefor; )

A still further object.of the invention resides

in providing means for, adjusting the work to-
ward the abrasive:or polishing. tool during the
- operation of the téol.
7 40 . Still -another object is to provide a machine
- "of the above mentionéd class with means for auto-
matically maintaining the work-in cooperative
relation with the abrasive tool=as" said tool is
decreased in diaméter during the use thereof

115 -Another- object is to produce an apparatus

‘which is durable,’ simplé and economical in con-

" - struétion and, which may be quickly and easily

" adjusted for work having different diameters gnd.

which is composed of dlﬁerent -grades of mate-
rials. ~

Other’ objects and advantages pertaining to
the detail structure of the device will'more fully
appear-from- the following ‘description taken. in
: connection with the- accompanymg dra.wmgs in
3 which; " * .-

50

have mounted the abrasive or polishing tool upon .

A further object of the inventlon ls to provide .

(CL 51-—-90)

Figure 1 1s a side elevation of an apparatus
embodying the various features of this mventlon
with portions thereof broken away and in sectlon
to illustrate the underlying parts. :

Figure 2 is an end elevation as wewed sub- 5
stantially from line 2-—2, Figure 1.

Figure 3 is a detail horizontal sectional view
taken on line. 33, Figure 2.

Figure 4 is a vertlca.l sectional view ta.ken on
line 4—4, Figure 3. :

Figure 5 is a horiZontal detaxl sectlonal view
taken on line 5—35, Figure 6.

Figure 6 is a vertical sectional view through
one of the abrasive tools, the carrier head for said
tool and the adjacent end of the .support or 15

10

_ standard taken substantially in the plane of the

line 6—6, Figure 2.
Flgures 7 and 8 are detail sectxonal v1ews taken
respectively on lines I—1 and 8-—8, Figure 6.
Figure 9 is & transverse sectional view of one 20
of the carrier heads taken substantxally on line

'.9—9 Figure 6.

“Figure 10 is a detail sectional view taken on .
line 180—10, Figure 9.
" Figure 11 is a fragmentary end view similar 25
to Figure 2 and mustra.tmg a modified form of
_work supporting méans which is adapted to auto-
matically maintain. the work in cooperative en-
gagement with the: abraswe wheel during the
. operation of the wheel. .

‘Figure. 12 is a, sectional v1ew taken on. line
12—I12, Figure 13

Plgure 13 is a detail sectional v1ew taken on
line\l3—l3 Figure 11.

" Figure 14 is a sectional v1ew taken on hne 35
{4—14, Figure 13:
. < 'The- device, as illustrated in Flgures 1 to m
inclusive, ‘comprises. a standard I- formed with 2
pair ‘of horizontally disposed . shelf portions 2,-
arranged ‘one at either side of the standard {. 40
A shaft' 3 is journaled in the upper end of -the
standard [ in suitable bearings 4 composed, in:
this instance, preferably of .bronze. The shaft’

30

" 3 has the ends thereof extendmg outwardly be- -

‘yond the sides of the standard 1, and has secured. 45
theretoa respective supporting head 5. " Any suit~

“ able means may be provided for maintaining the.

'shaft 3 against axial movement in the standard

_*I and, for this purpose, the shaft is provided

with a pair of axially spaced annular flanges 6, 50
one of which is shown in Figure 6, positioned in
corresponding recesses provxded in-the beanng
member 4.

- Each head 5 may be secured to the respectlve
end of the shaft 3 by any suitable means where- 667
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" 75 flange 21 formed on the

2

0

by sald ‘shaft and

head will move in
The heads § are co ,

alike and

unison.
each is

outer wall of the opening 8, as
ure 9, and which is removably Secured. to -the
major portion of the head by acrews .il. . The
opening 8, in this instance, is substantially octa-
gon In cross section and is of greater width ra-
dially than. the corresponding transverse width
of the case I3 of the motor 9 which is also
formed octagonal in cross section similar to the

.opening 8. The transverse’ width of the open-
ing 8 is also greater than that of the motor case
13 and a pair_of guide blocks 4 are mounted
in the openirg, one- adjacent either transverse
side thereof, @ = o R

The guide blocks are maintained in fixed re-
lation in said -opening by screws I5, as shown

“in"Figures 9 and 10, The inher face of each
-.guide block 14 is provided with a longitudinal
guide recess 1§ for the reception of a guide lug
,-Or way 11, provided on opposed side faces of the

5 motor case 3. ‘The -guide ways IT -are’ dove-

. tail in cross section and of less width than that
" of the recesses 1§. Each guide way 1 is slidably
-secured in a. corresponding guide recess 16 by

a gib 18, which is secured to the corresponding

guide block i4 by screws (9. e ;

. The openings, as 20, in each gib 18,
screws 19, are elongated
50 that said gib may be adjusted laterally to take

- up, wear and maintain the guide ways in close
sliding relation with- the ' corresponding: guide
block: Screws, as 21, Figure 10, may be pro-
vided in each guide block 14 for effecting the lat-

eral movement of the gibs 18 toward the corre-

sponding’ guide ways 17 when the screws {9 are

loosened. . . R . .

The inner side of the-opening 8 is extended
into the adjacent side of the shaft 3, as shown
in Pigure-9, so that the inner wall of said open-
ing extends diametric ly through the axis of
said shaft. “The shaft 3 is provided with & central
longitudinally extending
ception of the wire stock,
polished, ahd this opening
siderably greater diameter than that of the stock

0 to not only permit the .free

" the stock through the opening, bt to_ also pro-

vide for the lateral movement of the stock in

sald opening to a certain degree toward the

grinding wheel 24

5

transversely of:the gib

0

as 8, to be ground or
is .preferably of con-

of ‘the motor case 13 is pro-

'vided with an axially disposed inwardly extend- -.

ing.groove or channel 25, as shown in Figures 9
and 10, which
sald'wall of the case, and is in slighment with
the. shaft opening 23 so as-to recelve the stock
S therein when the motor case is moved to its
innermost position, as the abrasive wheel 24 de-
creases in diameter by wear ‘and thereby; pro-
vides for the maximum use'of each abrasive
wheel' before replacement s necessary.
motor 9 and the abrasive wheel 24 carried there=
‘by are moved radially to obtain the proper ad-
Justment of the wheel 24, ‘relative to the stock
8 by means of a screw stud 26 which is journaled
In the cap 10, and has the inner end 26’ thereof
Screw-thréaded in a suitable aperture provided
" In the outer wall of the case 13, as clearly illus-

trated in Flgures 6 and
“¥lded with- an ou

0

5

2,005,302 .

8 cap 18 adapted to form an
1llustrated in Pig-

. and head 5, and

for the.

opening 23 for the re-
axial movement of-

«connected with the motor 9.

extends nearly completely through:

The

9. The stud 26 is pro-.
twardly ‘extending annular
periphery thereof adja-

cent the threaded portion 2¢’,
in a suitable annular recess provided in the in-~ .
. mer face of the cap 10. The outer end -of -the
stud 2§ extends a short distance beyond the cap
18 and has secured thereto an hexagonal head
28 which not only provides means whereby. the
stud may be to effect radial adjustment

i

j

" of the motor case I8, but also co-acts with the

flange 21 for preventing axial’ movement of the:
. stud relative to the cap 18 during the rotation,
thereof. - o : : 3

As shown in Figure 6, the armature shaft of
the motor 8 is journaled in rolling bearing mem-
‘bers 31, mounted‘in the ‘end members or caps
32 of the case 13." One end of the armature 15
-shaft 38 extends outwardly beyond the case 13

has mounted thereon, in any.
suitable manner, as hereinbefore mentioned
abrasive wheel 24. o : :

As shown in_Figures.6 and 9, the head_§ is'20
“provided with a plurality” of, in thig instance,
three substanti X
ranged in uniform circumferential spaced rela~
tion at:the opposite side of. the head to that
-in ‘which the motor 8 is mounted, and which 25
extend radially inwardly from corresponding
fAattened sides of said head. 'Cap members 3§
are secured to the head by screws or their equiva-
lents to close the outer ends of a respective re-
cess 34.  In each recess. 34 is
weight 36 composed preferably of lead and which,
2s shown in Figure 7, is cylindrical im form.
"Cast within each weight 36 is g metallic bushing "
31 having the interior thereof provided with
screw threads for the reception of g respective 35
- ‘adjusting screw 38. ’ - .

Each of the screws 38 extend centrally into a.
respective recess 34 with the inner end thereof
In contact with the inner end wall of the recess;

- Each screw is provided with'an outwardly ex- 40
tending ammular flange 39 which is positioned
'in a corresponding recess provided in the inner
- Tace of the respective cap 35 for maintaining the
serew against outward' axial movement, The

”

s

10,

ally cylindrical recesses 34 ar-

mounted-a counter- 30

outer end of each screw preferably extends a 45 -

short distance beyond the corresponding ‘cap 35,
and is flattened or squared for the reception of 8 ~ .
wrench by which-the screw may be turned. -
A retaining pin 40 is mgfnted in each recess
34 at
received in a suitable longitudinally disposed hole
provided in the weight 36, as.shown in" Figures .
6 and 7, for maintaining the welght against ro- °
tary movement during the turning of the screw .
and, at the same time, permit free axial move-,. 55
-ment of said weight in the recess. T Co
. It will now be observed that as the motor.8 is
adjusted toward and {from the axis of rotation . -
of the shaft 3 by the manipulation of the SCrew.
26 to bring the abrasive wheel 24 into proper 60
; enghgement with the stock passing through the
- shaft opening 28, the welght of sald motor and
wheel may be readily counterbalanced by the -
-proper manipulation of the screws 38 and the

weights 36 connected therewith, -and thereby 65 -

maintaining a smooth ‘operating méchine which .
will function with the ‘minimum amount of vi-
‘bration. >
"The motors 9 may be of any suitsble type or-
construction adapted to revolve at uniform con- 70
stant speed and, for this purpose, I preferably use
two-pole, three-phase, 50 to 60 cycle, 220 volt
alternating current ‘motors which; as is obvious,
will run at a constant speed at a given fréq’uency
and with a minimum amcunt of vibratory move- 75

one side of the scréw 38 and is slidably 50 -

n
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15.
- for the motor. .
stat are not shown, but it isto be understood that

2 095,202

ment. It is preferable that the' speed of these
motors be changed from time to time during the

operation thereof inasmuch as the wire stock with
which this machine is particularly adapted to be
used, often varies in degree of hardness through-

out the length thereof and it will be readily. un-
derstood, the change in the speed of the motors
of -this type is readily accomplished by changing
the frequency of the current supphed to said
motors. e

I, therefore, preferably supply current to the
motors "9 from a generator which in turn is
driven by a suitable .electri¢ motor, the current

for which is controlled by a rheostat or other .

suitable means . positioned in ‘the electric circuit
This generator motor and rheo-

. they may be provided in the.same manner as
- that shown and deseribed in my hereinbefore

20

mentioned co-pending applicatlon

In order that the circuit may be contmuously

" supplied to the motors 9 during the rotation of

- 28

;the supporting heads 5, I connect the wires as
W, Figure 6, leading from the source of poten-
tial, as the above-mentioned generator, to re-

" spective brushes 42 provided for each motor and

" ing arm 43 secured to the standard i.

. 30

-which are carried, by a suitable brush-support-
The
brushes 42 which, in this instance are three in
. number, are maintained by the arms 43 in oper-

. ative engagement with respective collector rings

36

40

44, mounted in electrically insulated spaced rela-
tion upon an inwardly projécting hub 5’ .asso-
ciated with each head §, as shown in Figure 6.

Each set of collector rings 44 may he electrically
connected with a respective motor 9 by any suit-
able well-known means which is believed to be
not necessary to herein further illustrate or de-
seribe.

The heads-5 are rotated independently of the
operation of the motors 9,.in this instance, by
an electric motor 46 mounted in any suitable

. manner in the standard { as illustrated by broken

45

50

BB

85

‘lines in Figure 1.

beyond one side of the standard { and connected
with the head § at the corresponding side of
the standard by means of sprocket wheels secured
respectively to the armature shaft and to the

hub 5 and a suitable cha,in belt, as illustrated .

at 48, Figure 1.

Each head 5 has operably connected therew:th'
one of my novel work holders 50 for maintaining
the stock as 'S in pressure engagement with the

_periphery of the abrasive wheel 24 during the

operation thereof. Each of these work holders

50 comprises a supporting bracket 51 which is"

secured at one end thereof as by screws 52 to. the
outer side face of a respective head 5. at the
diametrical ‘opposite side thereof to that of the
abrasive wheel 24,

The bracket 5i. extends outwardly . from the
head 5 over the corresponding wheel 24 and has
the inner or forward side thereof arranged in
slightly spaced parallel relation with a diametrical

- plane passing through, the axis of the head 5 and

motor 8, as indicated in Figure 8. The inner,
forward edge of the bracket 51 is provided with
a recess 51’ which extends longitudinally of the
bracket 5l -in parallel relation with the a,x1s of

* the shaft'3 and head'5.

75

Mounted in the recess 51’ is’ a work holding

" plate 53 composed preferably of tempered steel
and which is clamped therein by retaining plates
54 secured to the lower surface of the bracket 5§

The armdture shaft of the
motor 46 is extended outwardly a short distance -

- 81,
with the head thereof is a retaining plate 12, and.
s spring 13 is mounted on each screw between.

by screws 55, as shown in Figures 5 and 8 The
holding plate 53 is preferably of such a width
that the outer or forward longitudinal edge
thereof terminates from the diametrical plane
passing through the axes of the shaft 3 and motor
8 a distance substantially equal to one half the

_diameter of the stock S so as to maintain said
stock substantially co-axial with the head 5 in:

fizxed pre-determined relation with the wheel 24
and thus prevent the stock being moved laterally
by said wheel during the rotation thereof. It

will be understood that the wheel 24 is so rotated

that- the peripheral surfaceé thereof engaging the
stock S will travel toward the work holding plate
53, as indicated by the arrow X in Figure 8.

Secured by bolts or screws 57 to the side of the
bracket 51 adjacent the holder plate 53, is a guide
member 58 which, in this instance, comprises a
pair of side plates 59 and 60 and an intermediate
spacing block 6f. The side plates 59 and 60 ex-
tend downwardly toward the axis of rotation of
the head § a short distance below the spacing
block 6! to form a guide channel 62 for the re-
ception of a pressure bar 63 which- is slidably
mounted  for longitudinal movement in- said
channel. -

The guide member 58 is secured to the bracket
51 af an acute angle to the axis of rotation of
the head 5, in Figure 6, while the upper or outer
longitudinal face of the pressure bar 63 is cor-
respondingly tapered so that when the bar is in
the channels 62 the lower ‘or inner longitudinal
surface of the bar is maintained in parallel rela-

" tion with sthe axis of rotation of the head 5, and

therefore with the stock S and the adjacent pe-
riphery surface of the wheel 2§. The lower longi-
tudinal surface of the pressure bar 63 is preferably
provided with a wear plate 64 which is removably

- secured to the bar by a plurality of screws 65, one

of which is shown in Figure 8. The wear plate
64 is preferably rectangular in cross section and
I preferably provide holes therethirough for the
screws 65 having opposite ends countersunk so

3

[

10

20

25

36

35

40

that either side surface of the plate may be po- -

sitioned for engagement with the stock S, and
‘thereby provide for maximum use of the plate.
The wear plate 64 is of greater length than the

‘width of the wheel 24 so that said plate will be

in engagement with the full length of the stock
S contacted by the wheel 24 throughout the ra.nge
of adjustment of the bar 63.

45

50

‘The pressure bar is extended outwardly be- ’

yond the outer end of the wear plate a short
distance and has the outer end thereof provided

with a cireular plate or head 6T which may be se-’

cured thereto or be made integral therewith.

This plate or head 67 is in co-axial alignment

with the shaft 3 and has a central opening 68

therethrough for the reception of the stock S.
“Each bar 63 is slidably maintained in the chan-
"'neél 62 by means of a pair of retaining screws 70

which are screw threaded in the bar 63 in longi-

.tudinal spaced relation and extend outwardly

therefrom through an elongated slot Ti provided
in the spacing block 6} intermediate the screws
Mounted on the screws. 10 in engagement

the plate 12 and a second retaining plate 72 also
mounted on said screws and positioned in en-
gagement with the upper face of the spacing
block 61. The length of the slot Tl is sufficient

* to permit the maximum adjustment of the bar

63 in the guide 58 and the bar is manually moved .
longitudinally in.the guide 58 by means of an-

60 -

65

70

75




mdjustmg SCTew 76 and a. hand-nut “TF screw

_head therein.. 'I'he hand-nut 11 is rotatably .

10

15

20

threaded on said. screw.

~.'The screw 16 has one end portion thereof pro--

vlded with ‘s recess 76’ which extends inwardly
from one side thereof and is substantially the
same width a.s “the head 67T for receiving said

mounted(in the upper end of an arm 18 which
is pivotally connected near its lower end, as at
19, to the upper end of a bracket 88 secured to
the adjacent. shelf 2. The lower end of the arm

18. below the pivot 19 is somewhat reduced - in -

width to form a stop member 718° adapted to

"-engage a shoulder or flange 80’ provided on the
.upper end of the bracket 80 for limiting the
outward movement of the arm. The arm 718 is

maintained In- its normal’ upright . position by
means of & thumb screw. 81 mounted in the upper

end of the bracket 80 above the pivot 79 and-

which is normally received in & suitable slot or
recess 82 provided in the adjacent longitudinal
edge of the arm 178. K

The pivotal movement .of the arm 18 is sum-

-cient to bring the adjusting screw 76 out of hold--
. ing engagement with the head 6T and the hand-

nut 17 out of the path of movement of said.head,
wherebhy the bar 63 may be.readily withdrawn

- from the guide 58 after the retaining screws 70

30

have been removed therefrom.: The ‘adjusting

'screw 16 may, as shown more clearly in Figure 3,

be supportably maintained in engagement. with
the head 67 by means of 4 supporting shoe 83

" secured to the upper end of the arm 18 and which

2]
St

has. the face thereof adjdcent .the ‘head 67 pro-

. vided with a Iongitudinally disposed groove or

. channel 83’ adapted to slidably receive the ad-

40

“ sion block 85 of any suitable construction posi-
. tioned preferably adjacent the inlet end of the

45

50

Jjacent end of the screw 16 therein.

The operation of the machine will now be read- :

ily understood to be as follows: .

.The wire or stock S may, -as illustrated in
Fig'ure 1, be unwound from a spool B carried on
a revolving reel C and threaded through a ten-

machine and thence through the opening 68 in

the adjacent head 67 then through the opening
- 2% in the shaft 3, after which the stock is passed

through the opening 68 in the head 67 and a

guide member 86 positioned adjacent the outlet
€nd of the machine and then to a take-up drum
87 mduntéd on a shaft 88. The shaft.88 may be
driven in any suitable-manner as from a motor
89" connetted  therewith by . a .belt -90 passing

_-around a drive pulley 91 on the armature shaft

s

. Gq

65

- 3 and heads § by the tension block 85 and guide.

of the motor and a pulley 92 secured to :1 shaft
93 which, in turn, is operably: connected ‘With
the drum 87 by means of a pair of gears 94, one
of which is-secured to the shaft 88 and the other
one is seciired fo the shaft 93, in any suita?ble
manner.

After the stock has thus been positioned; each

.abrasive wheel 24’ is moved radially relative to

the head § by the manipula.tion of the screw 28
to bring
tact with the stock S which, it will be .understood,
is mainte.med in co-amal relation with the shaft

86 which_have openings- therethrough arranged

o in alignment with the axis ‘of the shaft 3. After

- 70

7

the wheels 24 and motors 9 connected therewith-

have thus -been adJusted :the counterbalance
weights 36 afe then ‘adjusted by the manipula-
uion of the screws 38 for balancing the heads so
that the same will rotate with a minimum amount
of vibratory movement : ¥

’Ehe peripheral surface thereof into con-

2 095,202 _
Arter the motor and welghts have thus been

adjusted, the pressure -bars 63, which had pre-
viously been moved to their outermost positions,
are moved inwardly to bring the wear plates ¢4

“into contact with the adjacent portions of the

stock S.
It is now obvious that by startlng the motor 89,
the wire or stock S may be steadily drawn-through

the shaft 3 across the peripheral faces of the.

abrading”wheels 24 at'a uniform rate of speed.

The motors 9 and 46 may now be started which )
will cause the wheels 24 to rotate in a clockwise

direction, as indicated by arrow X in Figure 8.
At the same time, motion is imparted to the heads
b by the motor 48 causing the heads and the
wheels carried thereby ‘to revolve about the stock

- 8-for moving the work holder §1 in a direction

10

opposite to the direction of travel of the adjacent '

peripheral surface of the wheels or in an anti-
clockwise direction as indicated by arrow Y in

"Figure 2. The pressure bars 63 are then adjusted

by the manipulation of the hand-nuts 17 and

".screws 16 to bring the stock into the.required

pressure engagement with the abrading wheels 24.

It will be readily understood that the wheels
24 may be of different degrees of coarseness to
effect first a rough cut or grinding operation &s
the wire enters the shaft 3, and then a fine cut
to polish the stock as the same is moved out-
wardly from-said shaft. :Also, it will be obvious

25

30

that the degree of pressure of the stock on the -
. abrasive wheels maintained by.the work helders

may be varied as desired to effect a’ gredter or
less degree of .grinding or polishing action on the
stock, It will also be observed that the surface
speed of the abrading wheels 24 may be controlled

“at will -irrespective of the speed of the heads §

by varying the frequency of the cutrrents applied

to the three-phase wheel actuating motors 9,
which may be acomplished in any well-known

manner as by varying the speed of the generator
for supplying the current thereto as hereinbefore‘,

~mentioned.
_'This. ability to Inlnutely control the surface .

speed of the abrasive wheels and the speed at

. which they are révolved about the work inde-

pendently of each other, together with the ability
to govern the pressure under which the wotk.is

-.engaged by the abrasive wheels by the manipula-
tion of-the hand-nut 17, not only permits the

grinding and polishing operations 'to. be: accom-

~ plished in the minimum amount of” tlme, but also

enables the maintaining of the finished, polished

- work at a pre-determined size or die.rﬁeter re-

35

40

46

50

" gardless of any variation’in the initial diameter. 55

of the stock or the degree of temper thereof or of
different grades of materials of .the work which

may occur without the necessity of stopplng or .
'resetting the .machine.

Tt will ‘also be observed that the continuous ob<

eration of the machine may be greatly prolonged

-due to the fact that as the peripheral surfaces-of

the wheels 24 are worn away by thé grinding op-

eration, the work may be readily adjusted to--
. ward the wheels by the work_holders while the

machine is in opération, all of: which  contributes
to the high degree of efficiency of thls machine,

safely effected to a limited degree without pro-

stock due to the eccentric relation thereot with
the axis of rotation of. the heads 5 and the abra-
sive wheels carried thereby.

.In the operation of the machine, it 1s prefera.ble

60

65

.particularly ‘inasmuch’ as this, lateral adjustment ’
-of the stock by means.of the work holders may be"

.;ducing whipping or excessive vibration of thHe .

75‘



a,oes,soa

thatthestockaemalntalnedatanormaleool

temperaturedurlngthegrindingor polishing op--

eration and, therefore, a ‘case, as indicated by

‘broken lines at 97 in Figure 1, may be mounted

upon each shelf 2,over a corresponding abrasive

. Wheel 24 adjacent the outer surface of the head

10

15

25

5 associated therewith.

‘Water or other cooling Hquid may ‘be readily
suplied to the cases 87 by any suitable means
(not shown) and this liquid,:together with the
fine loose particles of stock produced by the ac-
tion of the abrasive wheels, may be carried by

conduits, as 98, secured to the shelves 2 in com--

e

i 18. .
The cam member 114 is preferably mounted

5

adja.cent portion of the bracket IOI as by screws .

>

upon a ball bearing member {19, as shown-in - -

Figure 13, so as to provide for the rotation of
sald cam with & minimum amount of friction.
To the lower or inner wall of the recess 117 is se-
cured a wear plate 120 which is positioned in the
plane.of the cam 114, to be engaged thereby for
pressing the slide inward, substantially radially
toward the axis of rotation of the head'5. This

5

10

.cam member 14 is provided with a radially dis- -

munication with the interior of the respective

cases 97 to a suitable vat or drainage (not shown)
for separating the liquld from the solids.
In Figures 11, 12, 13, and 14, T have illustrated

a modified form. of work holder particularly -

adapted to be used in connection with the head
and grinding tool illustrated in the remaining
figures of the drawings for automatically main-
taining the work in pressure engagement with the
abrasive tools during the operation of said tools.

‘This work holder, as 100, comprises a bracket

. 101 which is secured to'the outer face of each

" head 5 by screws 102, in the manner hereinbefore
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described, for the work holder 58. The bracket

104, in this instance, has a lower or ‘inner lon-

a0 'gltudmal face thereof arranged in substantially

parallel relation with the axis of rotation of-the
head §, and a holding platé 103 is releasably se-

cured to the lower. longitudinal surface of the

bracket by means of screws 104 screw threaded in
the lower portion of arms or lugs 105 secured to
or made integral with the bracket {0i and which
extend downwardly beneath the holding plate
103 adjacent either énd thereof, as illustrated in
Figures 12 and 13. To the other and inner end
portions of the bracket (01, is secured a respec-
tive angle guide member 106 and 107, as illus-
trated in Figures 13 and 14.. .

A slide 108 is mounied on the forward side face
of the bracket 100 beneath the guides 106 and 107

for movement toward and from the axis of ro-.

tation of the head 5. 'The slide 108 may, as il-
lustrated in Figure 14, be also provided with guide

ways 109 which, in this instance, are substan-

tially V-shaped in cross section and adapted to
ride “in corresponding V-shaped grooves pro-
vided in corresponding guide blocks 110 mounted
in the bracket 10! for accurately guiding and
maintaining -the slide, during the' radial. move-
ment thereof, in parallel relation with the axis
of rotation of the head 5 and shaft 3.

A pressure bar 111 is secured to the lower edge
of the slide 110, as illustrated in Figure 12. 'This
bar extends downwardly or inwardly from the in-
ner edge of sald slide in. close proximity with
the adjacent edge of the holding plate 103 for co-
operating with said holding plate to maintain the

stock in pressure engagement with the periphery.--

of the abrasive wheel 24.
In order thai the slide 188 may be automa-
tically moved radiaily toward the correspondmg

.abrasive wheel 24 during the operation of the-ma-

chine, and thereby maintain -the stock in con-
stant pressure engagement with said wheel as. the

posed arm 121 which extends outwardly from the

periphery thereof and may, 4s shown in Figure 11 .~

be provided with a weight 122 which is adjust-
ably secured thereto by means of a screw 123 or
its equivalent whereby said weight may be moved
toward or from the axis of rotation of the cam
as required for producing the proper pressure of
the stock upon the abrasive wheel.

The arrangement of the cam 44 and arm 121

_ relative to the direction of rotation of the head

5, is such that the cam will'be actuated by the
centrifugal force produced on the arm and weight
for effecting inward radial movement of the.slide.
{08 and thereby automatically maintain the stock
in pressure engagement with the abrasive wheel.

Although T have shown the standard { as being
provided with a pair of heads § and abrasive

15
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wheels 24, it is evident that I may utilize but one 30

head and ' abrasive wheel. Furthermore, it will
be understoed that other changes in the con-
struction both of the grinding heads and the

work holders associated therewith and in the .

‘form and the relation of the parts thereof, may

readily be made without departing from the spirit
of the invention, as set forth in the appended
claims,

I claim: -

1. In a grinding and pohshmg machine, a sup-

" porting head, means for rotating said head, an

abrasive wheel mounted on the head at one side

- of the axis of movemeént thereof, a work support

connected with the head to rotate therewith and
comprising a movable member, and means.actu-
ated by the head during the rotation thereof for

- automatically adjusting the movable member to-

ward the abrasive wheel,

2. In a grinding and polishing. machine 8 sup-

porting head having an axial passage there-
thr;ough for the stock and which is of. greater
diameter than said stock, means for rotating said:

XS
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head, means for feeding the stock through said -

opening and adapted fo normally maintain the -

" stock in substa.ntially co-axial relation with the

head, an abrasive wheel operably mounted on the
supporting head, an adjustable work holder, and

" operating means for the work holder including a

member pivotally connected with: the work holder
fo swing about' an axis extending substantially
parallel with the axis of rotation of the head
adapted to be actuated by centrifugal force for
automatically moving the stock laterally as the
wheel decreases in diameter to maintain the work,

. in pressure engagement with the abrasive Wheel

wheel is decreased .in diameter by ‘wear, I have.

mounted 8 cam member |14 eccentrically upon a
shaft or pin [I5 which is secured in the outer

" _ends of a pair of spaced brackets 116 which, in

(]

turn, are positioned, in this instance, in an in-
wardly extending recess 117 provided in the up-
per edge of the slide 108 and are secured to the

against the action of said stock feeding means.

3. In a grinding and polishing machine, the
combination with a rotatable supporting head
and an abrasive member operably mounted on
said head to be revolved thereby about a piece of
work in operative engagement therewith, of . a
work holder comprising a work holding member
mounted in fixed relation with the head in close:
proxiinity to the operating surface of the abrasive
member to maintain the work against lateral dis-
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" placement incident to the action of said abrasive

.member, 8 work pressuré member mounted in co-

operative relation with the work holding member,

and means for adjusting sald pressure ‘member

5 relative to the holding member toward the

-, abrasive member to maintain the work in pres-
sure engagement with said abrasive member.

. 4. In a grinding and polishing machine, the

.combindtion with a rotatable supporting -head

10 and -an abrasive member operably mounted on

said head for engaging work, of a work holder

comprising & work holding meémber maintained

in fixed relation with the head, a work pressure

" member, and automatic means for actuating/ sald

15

during the operation of said member. -

" 5. In a grinding and polishing machine, . the
- combination with a rotatable supporting head
- 20
" head for engaging work, of a work holding means
mounted on the head to rotate therewith and in-
cluding ;& pressure member movable toward and
from the abrasive wheel, and means mounted on
the head and actuated by said head for automat-
-ically adjusting the pressure member relative to

the abrasive wheel during rotation of the head.
6. In a.grinding and polishing machine, the

25

combination with a rotatable supporting_ head .

30 and an abta.slve wheel operably mounted on said

head to be revolved thereby about a work piece, "

of a work holding means mounted on the head to
rotate therewith and comprising & support, and a,
. Ppressure member mounted on the support in co-
35 operative relation with ‘the abrasive wheel, said
- member having movement relative to the support
in a direction parallel! with the axis of the work,
‘manuslly operabie means for producing said axia.l
movement of ‘the pressure member including a
disk connected to the member and arranged co-
--axially with the-head, and means associated with
the support and pressure member co-acting dur-
ing said axial movement of the member for ef-

40

fecting movement of sa.id member toward and -

45 Ifrom the wheel.

7. In a wire grinding and polishlng machine, -
the combination with an abrasive member, & ro-
tatable supporting means- therefor having -an
axial passage therethrough for the wire and
‘means for continuously feeding the wire through
© , sald passage, of a work holding means mounted
_on the supporting means to rotate therewith and
including " a pressure member arranged in op-
‘posed spaced relation with the abrasive mem-

ber for receiving, the wire ‘thergbetween, and .

‘means including an operating unit mounted in-
dependently of the supporting means, and co-

_acting control elements connected -with. the sup-
porting means and; ohe of said members for pro-

¢ 60 ducing relative movement of the pressure mem-—
- ber and abrasive member toward each other dur-

~ing the rotation of the supporting means and

" “whereby the wire will bé maintained in operative

relation with the abraslve member with unyleld-

. 05 ing pressure.

" . 8, In a wire grinding and polishlng machine,

the combination with an abrasive member, a.

55
e

rotatable supportlng means therefor ha.vlng a.xial ”

pressure member relative to. the holding member -
to move the work toward the abrasive member*

and an abrasive wheel operably mounted on said :

- 9,085,302

passage therethrough for the wlre and means
for continuously feeding the wire through. said
‘passage, of an adjustable work holding means
mounted on the supporting means to rotate
therewith and including a pressure member ar- 35
ranged in opposed spaced relation with the abra-
sive member for receiving the wire therebetween,
and means including an operating unit mounted
independently of the supporting means and a-_
jpair of co-acting control elements eonnected re- 10
spectively with the supporting means and with
said pressure member for producing movement of
‘the ‘pressure member toward the abrasive mem-
“.ber during the rotation of the suppo means .
and whereby the wire will be maintained in op-
erative relation with the grinding member with
unyielding pressure,
9. In. & machine for grinding and polishing
. continuously moving flexible wire stock, the com-
bination with a -rotatable  supporting mecha-
. nism and an abrasive member operably mount-
‘ed on said mechanism. to be revolved thereby
about the wire. stock, of & work holding means :
and a work pressure member mounted on'the
supporting mechanism to rotate therewith in co- 256
operative Telation with each other and with the
abrasive member, manually operable control
means mounted at one side of the supporting.
mechanism to permit movement thereof inde-
pendent . of sald mechanism and operatively con-
‘nected . with the pressure, member to produce
" movement thereof relative-to the holding means,
‘and means associated with the pressure mem-
ber and with the holding means rendered effec- as
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tive ‘ by the action of the control means upon
the pressure member for adjusting sald pres<
.sure member toward and from the abrasive mem-
-ber, and for fixedly holding said pressure member
in-the adjusted position. -

10. In’' a machine for grinding and polishing
continuously moving flexible wire stock, the com-~
b{naﬁon with a-rotatable supporting mechanism

. and an_abrasive member operably mounted on
safd mechanism to be revolved thereby, about
the wire stock, of a work holdlng means and &
work pressure member mounted on the support-
ing mechanism to ‘rotate therewith in’ coopera-
‘tive relation with each other and with the abra-
sive member, said pressure member having move-
ment relative to the holding means in a direc-
tion substantially paralle] with the direction .of
movement of the wire stock, manually\operable
control means mgunted independently of the sup-
porting mechanism.- and operatively connected
with the pressure member to produce siid axial 55
- movement thereof, and means assoclated with -
the holding means and the pressure member co-
acted during 'said axial movement of the latter
member for effecting movement of said. member
“toward and from the abrasive member.

‘11. A device as set forth in claim 10 wherein
said’ latter means includes guide surfaces ar-
ranged in slight angular relation with the axis
of rotation of the supporting mechanism main< .
talning the work in operatlve engagement with
the abrasive member with unyleldlng pressure,
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