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GRINDING.

Application filed May 9,

This invention relates to improvements in
erinding and more particularly to a novel and
improved machine for use in the production
of formed work, that is to say of work pieces
which are in whole or in part of circular form
in cross-section but which are of different
diameters at different points longitudinally
thereof. The primary object of the present
invention is the provision of a machine which
will make it possible to produce work of the
general character mentioned in a centerless
type of grinder and which will thus eliminate
the necessity of accurately forming center-
spots and mounting such w_vork -on. centers
prior to the attempted grinding thereof.

A further object of 1nvention is the provi-
sion of a novel structure which will greatly

facilitate introduction and removal of the.

work pieces as well as movement of same into
the grinding throat of the machine and will
thus greatly increase the possible speed of
production of finished work. oo :
© With these and other objects in view the
invention comprises the novel features ¢f con-
struction and combination and arrangement
of parts substantially as-indicated in the ac-
companying drawings, but it will be under-
stood that any modifications may be made in
the specific details of construction within the
scope of the appended claims without depart-
ing from or exceeding the spirit of the inven-
tion.
- Figure 1is a perspective view of a machine
embodying the mvention. ' '

Figure 2 is a transversed section thereof
looking in the direction of the regulating
wheel. "

Figure 3 is a fragmentary plan view with
the work in operative position. - .

Figure 4 is an end view of the work receiv-
itrg throat and associate parts. -

Figure 5 is a plan view of grinding wheel
truing mechanism. _ L -

Figure 6 is a side elevation thereof.

Figure 7 is a perspective view of the work
rest block, and

'Figure 8 is a perspective view of a work
piece. . -
" In the drawings, in which similar charac-
‘ters of reference are employed to denote cor-
responding parts throughout the several
views, the numeral 10 designates the base of
the machine having suitably journaled there-

e s e REISSUED

on the spindle 11 for the grinding wheel 12.
This wheel, as indicated by the arrow in Fig-
ure 4, has its inner face moving downwardly

or in the direction toward the bed and is oper-

ated at a suitable grinding speed such as a

55

surface speed of 8,000 or more feet a minute. - -

Disposed adjacent the grinding wheel is the
slide 13 bearing suitable journals for spindle

60 .

14 of the regulating wheel 15. This wheel is- |

of less diameter than the grinding wheel and
is disposed in suitable opposition thereto, its
inner portion or face proximate to the grind-

ing wheel being dviven in an upward direc-
tion as indicated by the arrow in Figure 4. ..
This wheel is normally operated at a slow rate = -

of speed such as a surface speed of less than
100 feet a minute. The movement of this
wheel serves to control the rotation of the

707 "

work piece so that all points thereon will be s
properly equally presented to the cutting ac-

tion of the grinding member 12. The fore-

going mechanism is in general characteristic 76

of what is termed a centerless grinder. . Onie

distinction, however, is that in the ordinary:’

centerless.grinder a work support is provided " .
which is stationary or non-movable during = .
BEE

the operation of the machine although ordi-

narily capable of vertical adjustment for ini- = =

‘tial positioning thereof.
* The present machine,
particularly for the production of work
pieces of irregular form. A characteristic
type is illustrated in Figure 8, and comprises

‘the cylindrical body portion 16 having the

however, is adapte‘d X

enlargement 17, the tapered intermediate por--

tion 18 and the terminal tapered portion 19.
In grinding such an article 1t is impossible to

pass the work axially through the wheels.

The work must therefore be introduced into’

90

the grinding throat between the wheels12and -~

15in some rapid and convenient manner.

Also, it is necessary that the face of the

grinding wheel bears a complementary con-

tour to that of the work to be produced there- .-
by. This contour may be produced as by the

truing device shown in detail in Figures 5and
6 for example. Carried by the hood 20 is the
guide or templet 21 having a face 22 corre-

100 -

sponding to the transversed configuration =~ =

which it is desired to produce on the grind-

ing wheel. ©~ T
Pivoted to bracket 23 on the bed 10 is an
arm 24 urged inward by the spring 25 on ad-

105
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" of the templet. = In this motion spring 25.
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- disposed templet; and the diamond will be-
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3ust1ng serew 26 carried-by the hood of the

machine.. This arm has a dovetail guide 27
on which moves the slide 28 capable of trans-
verse shifting by operation of handwheel 29
on screw 30. Mounted on this slide is the
diamond holder 31 bearing the adjustable
diamond point 82 projecting - inwardly
through a suitably covered aperture 83, while

“the slide is additionally provided with a con-

tact pin or roller 84 riding on face 22 of
templet 21. . - o R .

To true the grinding wheel to a particular
contour a templet of corresponding form is

“mounted on the machine and arm 24 allowed
to swing inward until pin 34 is engaged with'= g
the templet. The diamond 32 is then adjust-
ed in its holder to properly engage the sur-:

face of the stone and the slide 28 moved back

and forth on the grinding wheel 12 thus:-re- .
producing on the stone a peripheral path cor--

responding in transverse section to thé shape

yieldingly forces the diamond inward against
the stone as controlled by the templet. It
will also be noted that if desired the slide as:
an entirety may be angularly adjusted about
the upper end of arm 24, it having a depended
boss or hub portion 35 fitting into the arm
and lateral wings 386 formed with arcuate
slots 87 in which ride the clamp bolts 38 for
securing the partsin desired position. This
angular adjustment serves to vary the rela-

tion of the point of the diamond to the stone -
- so that its surface may be trued off at an angle

by.the employment of a suitable angularly

disposed at-right angle to the line of move-
ment thereof. In this manner the stone may
be shaped for a large variety of different
forms of work pieces depending upon the
particular templets employed. . o

" The manner in which the contour of the

work is produced by the grinding wheel will

be best understood by reference to Figure 3.
The grinding wheel is formed with a plane

~ cylindrical surface 40 and a cylindrical
“groove 43, the two being merged by the. in-

termediate tapering surface 42 and the
groove being bounded at the opposite side by
a second tapering wall 44.  The surfaces 40
and 43 form respectively the stem 16 and
enlargement 17 of the work piece, while the
tapering walls of the groove form the heveled
surfaces 18 ‘and 19. ' Other configurations
such as arcuate or semi-circular grooves may

. be formed in place of the groove 33 accord-

60
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ing to the particular work
able to produice.

As is customary in the centerless grinding
method the regulating wheel 15 is provided
to hold the work against the grinding wheel’
The distinction, however, is that in the old

which it is desir-

forms of centerless grinding the regulating

wheel has continuous cortact with the work
piece throughout its length. In the present

1,709,818

form the regulating wheel is shown as pro-
vided with a pair of plane portions 45 and 46,
the portion 45 being of greater diameter than
that of portion 46 and the two parts being
so related that ome will just contact with por-
tion 16 of the work piece and the other con-
tact with portion 17 thereof. < The result is

- that the work is properly engaged near its
‘ends and: best held in ‘the :direction toward

the grinding wheel, such' engagement serv-

ing fo rotate the work piece either with or -
without a feeding action, . In the form illus.
sdino attempt is made to-have the regu-.

ing:wheel feed 'thé;WOrk, brit it floats in the
orinding ‘throat, being longitudinally posi-

tioned primarily by engagement of the sur-
faces 42:-44 of the grinding wheel with the
beveled “surfaces 18—19 of the work. The
-surfaces 45 and 46 are trued with an inclined s
connecting portion 47 so disposed as to be out 85
‘of .engagement with the work piece, as indi-~
.cated in Figure 8. A suitable truing device

of the gonstruction capable of ‘transversed

movement with respect to the regulating
wheel and of withdrawal when not.in use

serves to produce the two different-diameters -
and portion 47.  This trueris conversionally. -~ -

illustrated at 48.

" The mechanism for shifting the work inte
and out of operative position and holding: ¢

70
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the work during actual operation theréof is . .

illustrated in Figure:2.

Rising from the slide 13 in aliggménbwith

the throat between the grinding and regulat--
ing wheels are the front bracket 49 and the

rear bracket mémber 50 having the arm or .-
extension 51, Pivoted- to bracket 49 is the -

‘control lever 52 having the handle portion 53 . - s

at one end and having the other end pivotally *

‘secured to the furcations 54 of the work sup-
- porting yoke member - 55. - This member ‘it

105

will be noted is of yoke or U-like formation '

having the upper arm 56, intermediate por-

tion 57 and lower arm 58 which in operation. .

extends into the grinding throat.” This arm

58 has removably secured:thereto the: work -

supporting block or rest 59 having a grooved

surface 60 preferably similar in configuration

to the configuration of the work piece. Arm

58 is further provided with the adjustable
sEQ{l)) 61 secured in desired adjusted position
This stop engages the

as by the lock-nut 62.. top
end of the work piece to limit possible inward

110

115

movement thereof. - If:desived the regulat-. -

ing wheel may be mounted at a slight angle

120

tending to urge the work against the stop - . -

during grinding:.

By comparison of the full and dotted hnes
in Figure 2 it will be seen that when handle:

53 is moved downward yoke 55 ig raised to 125

“bring the work piece upward against the por-

tion of wheels 12 and 15 forming the grind-
ing ‘throat, holding the work piece in this

formed. An adjustable stop 63 on portion

~position until the grinding has been' per- -

130
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B of the yoke engages one of the guide arms
- 64 on member 50 to limit the upward move-

10

15

ment and thus control the amount of reduc-
tion of the work piece. Spring 65 having
one end secured to arm 58 and the other to
the extension 51 on bracket 50 holds the mem-
ber 55 against bracket 50 during the grinding.

When the grinding is completed raising
of handle 53 depresses the inner end of lever
52 and moves member 55 downwardly so that
the .work is depressed from the grinding
throat. During this ‘swinging movement
the adjustable contact or abutment 66 on lever
52 engages the arm 56 at the termination at
the furcations 54 causing the parts to then

move together as a unit about the pivot 67.

This will cause member 55 to be moved not
only downwardly but alsc forwardly as

- shown by the dotted lines in Figure 2 and the
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full lines in Figure 1, bringing the work
piece in advance of the wheels where it may
be readily grasped and removed and a new
work piece substituted.

It will be noted the construction of the

parts just described is such that the initial

swinging movement of lever 52 will cause a
direct vertical or downward movement of the
U shaped bracket member which will be held
against the support 50 by the tension of spring
65. However, when adjustable abutment 66
engages the bracket, the bracket and lever
will then. move as an entirety in an arcuate
path to a point where removal and replace-
ment of work pieces is facilitated.

From the foregoing description considered
in connection with the drawings, the con-
struction of the machine should be readily
understood, and it will be seen in use that the
operator first sets the wheels at the desired
width of grinding throat and by adjustment
of the stop 63 regulates the operative posi-
tion of the work rest or support within the
grinding throat. These three parts together
form the vertices of an inscribed triangle
determining diameter of cylinder which will
be . produced by the grinding operation.
T.ever 53 serves to project the work-receiving
block 59 below and forwardly of the grind-

‘ing and regulating wheels for introduction
Reverse or downward’

of a work piece.
shifting of handle 53 raises the work up-
wardly in the grinding throat to the position
shown in Figures 2, 3 and 4. In this posi-
+inm the grinding wheel engages the entire

length of the work piece at one side to pro-.

duce the desired contour thereon while the
regulating wheel engages the work piece at
longitudimally spaced points to accurately
control the speed of the rotation and the posi-
tive pressure of the work against the grind-
Z1g wheel. By this process of work produc-
tion it is unnecessary.to true the regulating
wheel to correspond with the longitudinal
contour of the work, but only to form on it
spaced cylindrical portions having the re-

‘tionally laterally shifting the worl

a

quired difference in diameter to properly en-
gage the work.

It is to be understood that while the work
is shown as having a cylindrical portion at 17,

this might be of generally spherical form, the-

only essential being that there is a minimum

70

of a peripheral line of contact between the -

regulating wheel and the work.

I claim: : : '

1. A centerless grinder including opposed
grinding and regulating wheels, the grind-
ing wheel having portion adapted to produce
cylindrical and non-cylindrical portions on
a work piece, and a.regulating wheel having
a work controlling portion engaging and urg-
ing a cylindrically shaped portion of the
work piece toward the grinding wheel where-
by the work is reduced to a contoured form
contrageometric to that imposed on the sur-
face of the grinding wheel and is controlled
in its rotation by the engagement of the regu-
lating wheel with the cylindrical portion
thereof. '

9. A centerless grinder including a grind-
ing wheel and a regulating wheel, the grind-
ing wheel having a contoured face and the
regulating wheel having portions of different
diameters opposed to high and lew points
on the contour of the grinding wheel, and
means for supporting a work piece in the
throat between said grinding and regulating
wheels whereby the portions of different
diameter of the regulating wheel hold the
work in engagement with the grinding wheel
and against axial tilting and control the rate
of rotation thereof.

8. A centerless grinding machine includ-
ing a grinding wheel having a groove formed
therein and tapering end walls for the groove,
a work support adjacent said grinding wheel,
and a regulating wheel opposed to the grind-
ing wheel to complete the grinding throat,
said regulating wheel having plane portion
opposed to the grooved and tapered portions
of the grinding wheel and means for shifting
one of the men.bers forming the three point

75
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100

105

110

engagement of the work at the throat to de- .

crease the relative separation of the parts
and control the amount of stock removed
from the work piece, substantially as and for
the purpose described.

115-

4. A grinding machine including opposed.. -
grinding and regulating wheels forming a .

progressively narrowing work receiving
throat, a work rest, and means for shifting
the work rest relative to the narrower por-
tion of the grinding throat and zfor addi-

 Test rela-
tive to the wheels when displaced from the
throat. -

5. A grinding machine including opposed

grinding and regulating wheels forming 2

grinding throat therebetween, a work rest.

adapted to be disposed adjacent the throat

to operatively support a work piece, positive

120

125

130



means for urging the work rest to a position

more distant from the grinding throat, and
resilient means for shifting the rest toward

“the grinding throat, to press a work piece

(%]

carried thereby against the wheels.
6. A machine of the character described

" including opposed grinding and regulating

10
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wheels forming a work-receiving throat
therebetween, a work rest, means for ver-

tically shifting the work rest into and out of

the grinding throat and means for laterally
shifting the work rest when disengaged from
the grinding throat, and resilient means for
shifting’ the work rest into position within
the grinding throat. ’

7.” A machine of the character described in-
cluding opposed grinding and regulating
wheels forming a work-receiving throat
therebetieen, a work rest, means for ver-
tically shifting the work rest into and out of
the grinding throat and means for laterally
shifting the work rest when disengaged from
the grinding throat, resilient means for shift-
ing the work rest into position within the
grinding throat, and means for limiting the
movement of the work
ing throat. . _

8. A centerless grinder including opposed

. grinding ‘and. regulating wheels, a bracket

disposed adjacent said wheels, a lever carried
by the bracket, and a work rest pivotally
supported by the lever and movable into and

out of the operative position in the grinding

throat between the wheels by movement of
said lever. '

9. A grinding machine including a con-
toured work support, a correspondingly con-
toured grinding member for engaging a work
piece on the support and a regulating mem-
ber of dissimilar contour having portions for
engagement with pre-determination sections
only of the work piece whereby the work sup-

port serves to position the work piece prior

to the inception of the grinding action and
the grinding member removes the prescribed
stock therefrom while the selective engage-
ment of the regulating member with the work
piece opposes displacement of the work piece
on its rest and controls the rate of rotation
thereof.

10. A centerless grinding machine inciud-
ing opposed grinding-and regulating wheels,
a work rest normally disposed between dis-
tant opposed portions of said wheels with its
work receiving face in the direction of the
more proximate portions of said wheels,

. means associated with the rest for accurately

axially positioning a work piece thereon, and
means for shifting the work rest in the direc-
tion of said opposed portions of said wheels
to forcibly pressing a work piece.into en-
gagement therewith. :

‘11. A centerless grinder including periph-
erally opposed grinding and regulating
wheels, a work rest disposed ‘below a plane

rest into the grind-- ‘
: - the work rest, means for subsequently arcu-

1,709,918

connecting the axes of said wheels, and means
for imparting a downward and forward work
discharging movement to said work rest and
an inward and upward work feeding move-
ment thereto, substantially as and for the
purpose described. - )

12. A centerless grinder of the character
described, including opposed grinding and
regulating wheels and a work rest, means for

imparting an initial vertical movement to-

the work rest and means for subsequently
arcuately shifting the work rest to loading
position. : ,

13. A centerless grinder of the character
described, including opposed grinding and
regulating wheels and a work rest, means for
imparting an initial vertical movement to
the work rest and means for subsequently arc-
uately shifting the work rest to loading posi-
tion, and additional means for automatically
returning the work rest to operative position
between the grinding and regulating wheels.
- 14. A centerless grinder of the character
described, including opposed grinding and
regulating wheels and a work rest, means for
imparting an initial vertical movement to

ately shifting the work rest to loading posi-
tion, additional means for automatically re-
turning the work rest to operative position
between the grinding and regulating wheels,

and adjusting means for controlling the final

operative position of the work rest.

15:- A centerless grinder for the production
of non-cylindrical work pieces including op-
posed grinding and regulating wheels. hav-
ing their operative faces related to produce
the desired shape on a work piece, a work
rest, means for accurately positioning a work
piece on the rest for introduction in pre-
scribed position between the grinding and

regulating wheels, and means for shifting .

the rest and positioned work piece to urge
the work into position between said wheels.

16. A machine for the production of con-
toured work pieces including opposed grind-
ing and regulating wheels, said grinding
wheel having a contoured work engaging op-
erative face for formation of prescribed shape
on the work piece, a work rest having a sub-
stantially similar conformation to receive and
position a rough blank thereon, and means
for shifting the work rest with its contoured
portion in substantial alinement with that
of the grinding wheel and to a position where
the grinding wheel will properly act on the
supported work piece, the regulating wheel
having portions for engagement with the
work piece as so shifted to urge same against
the grinding wheel and control the rate of
rotation of the work piece. \' ’

17. A centerless grinder including a sup-
porting bed, opposed grinding and regulat-
ing wheels carried thereby, a guide bracket
rising from the bed adjacent the wheels and
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a shiftable yoke member engageéble with the .

guide bracket, said yoke member having a
portion subtending the throat between grind-
ing and regulating wheels and a portion over-
Iying the throat, a work support carried by
the subtending portion and means engaging
the overlying portion for shifting the yoke,
the bracket having portions guiding the yoke
in its shifting movement. ’

18. A machine of the character described
including a bed or support, opposed grinding
and regulating wheels carried thereby, a

cuide bracket disposed on the bed adjacent

said wheels, a work shifting member engage-
able with the bracket, means supporting said
member for reciprocating and for oscillatory
movement, and means for varying the am-
plitude of said movements. - : '
19. A machine of the character described
including a bed or support, opposed grind-
ing and regulating wheels carried thereby
for joint operation on a work piece when in-
troduced therebefween, a guide bracket dis-
posed adjacent the wheels and means asso-
ciated with the bracket for controlling the in-
troduction: of a work piece, said means in-

8

cluding a member mounted for consecutive
reciprocating and oscillating” movements,
means for imparting said movements thereto,
and means for varying the effective transi-
tion point from one to the othér of said move-
ments. »

20. A machine for the production of con-
toured work pieces having an enlarged cen-
tral portion and reduced terminal portions
including a grinding wheel having the pre-
scribed contrageometric contour formed in
the operative face thereof, an opposed regu-
lating wheel having a non-contoured cylin-
drical portion opposing the contoured por-

tion of the grinding wheel for lateral engage--

ment with a work piece to urge same against
the grinding wheel, a support for the work

piece to be ground having lateral engage-

ment- with said work piece, and means for
relatively shifting said three work engaging
members to introduce the work piece into the
grooved contoured portion of the grinding

30
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wheel and subsequently vary the relative sep-

aration of the parts to insure proper stock
removal from the introduced work piece.
. GEORGE W. BINNS.
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