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1‘
This invention pertams to an apparatus for
dressing grinding wheels, and preferably form-

ing tools by precision grinding on 2 plain surface -
wheel, to a prescrlbed radius of curvature, either .

concave or convex; or to.a prescnbed angle, and
wherein the apparatus may- be adJusted and set
to successively grind a Wheel or tool to different
or compound curvatures and angles merging one
into the other. .

Heretofore it has been the practme to first form
an abrasive grinding wheel about. its periphery
to the desired curvature or angle into which the
tool stock is directly fed, resulting in.the tool

being -ground to the curvature or .angle pre- .
18

viously formed on the wheel. ~Several objections
to this procedure may be noted. . In the first
place it requires an addltmnal operatxon ie, the
forming -of a wheel.. Secondly, the. radlus “of
curvatures are not precision formed, resuliing in .
the requirement that as the tool is ground the
curvatures or angles be constantly checked by tem- -
plets resulting in delay and possible inaccuracies.
More important, however, is the fact that this
method of grinding the tool stock leaves scratches
or ridges in the ground ‘siifface which in turn
results in a ridged cutting edge. 'This causes the
tool to wear more rapidly, requiring early ie-
grinding, and results from those abrasive par-

ticles on the wheel whi¢h may be harder or pro- ..

truding, to always follow the same path over
the ground surface of the tool durmg the grmdmg
operation,

By means. of this invention the above noted
objections - may be eliminated,” whereby tools

may be ground to. precismn by the mere setting.

thereof, which not only elimma.tes the prehm-
inary operation of formmg the wheel but requires
no checking as to curvature-or angle ‘as the tool

is ground. Addltmnally, -the  back- and forth ..

movement of the tool with respect toa plain
grinding surface of the wheel‘eliminates scratch—
ing or grooving of the ‘surface and-edge, since
any outstanding abrasive particle on the wheel
will not continuously follow the same path over
the ground surface. Thus; once the tool is prop-
erly set with respect to thé grinding wheel, the
grinding operation results in the tool being finally
formed with precision: to the prescrrbed curva-
ture or angle without ‘checking: by the operator
being required. -This is particularly ‘of value in
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grmdmg a. series of teeth on a m1111ng cutter to
a prescribed curvature, in that all teeth are pre-
cision. ground to not only the same curvature,
. but to the same length, wherefore one tooth will
‘S not protrude beyond the others as is possible
through wear of the formed wheel as heretofore
employed )
One feature of the 1nvent10n liés in the grind-
. ing of a tool by maniptilation thereof with respect
to a wheel Having a plain grinding surface or
edge, as distinguished from. direct application of
the tool to a formed grinding wheel. By this in-
yention means is provided for mounting the tool
with respect to a plain grinding wheel, preferably
cupped, such that the tool may be oscillated in
engagement therewith about_a fixed center of
oscillation to provide the prescribed radius of
curvature, and malntam such radius to precision
as the grinding progresses and during the oscilla-
20 tion of the tool about its fixed center, and where-
in such fixed center may be shifted to grind a
different radius of curvature, either concave or
convex, and followed if desired by a precision
setting to direct the .grinding of the tool at an
angle tangent to a proceeding or subsequently
ground radius of curvature This permits of a
tool being precision ground in virtually one oper-
ation, but with different setting, to compound
curves and angles merging one with the other. -
‘In grmdmg tungsten carbide or similar ma-
terials, specially formed grinding wheels have
been developed, such as “Crystolon,” silicon car-
bide. and diamond impregnated wheels. How-
ever, “Crystolon” and . silicon carbide formed
grinding wheels are made soft especially in order
to prevent heating and cracking of the tungsten
carbide while being’ ground.  Due to the softness
of such a wheel, it will ‘break down rapidiy and,
therefore, not retam its true form and thereby
will-not be suitable for such accurate form grind-
ing. Furthermore, diamond wheels are too ex-
pensive to be formed into various contours and
shapes to grind the tools.” But with the diamond
wheel, shaped as herein disclosed, a carbide tipped
tool can be form ground in accordance with this
invention about as ea.sxly as ‘a high speed steel
tool. =
A further feature of the invention resides in
the ' mechanism for setting the tool for dressing a
50 grinding wheel relative to a line intersecting the
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tenter of rotation thereof for controlling the
radius-angle forming. of said- wheel, This is
accomplished by means of the hereinafter de-
scribed provision of spaced stop blocks between
which a gauge pin associated with a tool support
may freely move to different gauged positions for
centering the tool relative to the center of rota-
tion for dressing a curve while permitting free-
dom of movement for dressing an angle tangent
to the radius of such curve.

A still further feature of the invention resides
in so relating the respective teeth of a milling
cutter to the grinding wheel that they will be
ground with varying degrees of clearance. . Thus,
it may be’ desnable to provlde a clearance of three
degrees along the side edges of the tooth as com-

pared with a clearance of ten degrees on the.

forward cutting edge, blending the clearance be-

tween the three and ten degree angles aboutthe - *°
curved portion. This is accomphshed by mount-.
ing the former at a prescrrbed (three degree) ced

angle with respect to the grmder table, at which

angle the side edges of the teeth’are {0 bé gfound .°°
for clearance, and then presenting the teeth to:- .
the grinding wheel and- supporting them’ ab the

angle (ten degrees) of clearance at wh1ch the
cuttmn edge is” to be ground

“The tull nature of ‘the invention will be under-
stood from- the accompan i drawmgs and the
followmg descnptron ‘and clamis

“-Fig! 1 is g perspective v W of the tool former %

showing-a - p1el1m1nary mounting of the- Wheel
dressing nibs. Fig. 21is a perspectlve view of the
former wn,h the tool holder ‘and w1th ‘the' tool

Flg 3is'a d1a-
grammatmal ll‘ustratmn of the ‘swivel movement
of ‘the tool with respect 1ot grlndmg wheel.
Flg 4is an enlarged dlagral i 1llustrat10n
showing the gnndmg of a ave cutting” edge
Pig. 5is the sanie as Frg 4, 1llustrat1ng the grmd-
ing of 'a convex cuttmg edge Fig. 6 is the same
as Fig. 4, 1llustrat1ng the’ grm ng of an ‘angle
cuttmc edge.” 'Fig. 7 is'an’ il rative ‘elevation
of the grinding whie] with’ t_ appl1ed there-
to "Fig. gisa perspect1ve view of a ﬁnlshed tool

4
slide. Thus the slides 17 and {8 provide a comi-
pound slide support, the latter carrying a ver-
tically and upwardly extending post 19.
Slidably mounted upon the post {9 there is a
5 graduated height dial comprising a locking collar
20 and an adjustable collar 21 rotatable in screw
threaded association therewith. The locking col-
lar 20 is adapted to be secured in tool-supporting
position on said post, and carries a fixed finger
22 extending into indicating position with re-
spect to suitable graduations on the adjustable
collar 21, Carried on said post above the gradu-
ated height dial and located thereby as to height
by .the proper. adJustment of the adjustable
coljar 21, there 1s a tool holder 23 sultable for
supportxng and clamping either the tool bit 24 to
:be ground or a diamond nib holder 25, supporting
the horizontal diamond nib A at one end, and a
verticdl didmond nib B at the other end, said dia-
nond nlbs b Ing supported thereby when it is
1 “Wheel 11, as shown in Fig. 1.

10

15

‘Also, as” shown in Fig. 1, there is superimposed
on’said shaft above the holder 23 a locator gage
2§ _carrying an anvil 21. Preferably one side of
the post is flattened as mdlcated in Fig. 3, against
which the work, tool blt 24 or mb holder 25 is
clamped by the scre w 28.

25

3il mounted on ‘the swrvel support I5 ‘and extend-
lng outWardly ther m. In this connectlon it
will be noted that the's Justable stop pin’ 28 is
thireaded for adJustment in'fhe dependrng ﬁnger

35 Dbivotally mounted to swing upwardly on a plate
Vo3l to clear‘the 'stop pin 30. ‘The elongated slide
17 also ‘carries ~g"1tud1nally thereof a rotatable
feed screw 32 _h ing threaded engagement w1th
the usual thread ol{e whrch is carried by the
swivel support i 5, -that upon Totating said screw
3 ; 1d shde may be longltudmally

Fig. 9isa perspective view of the former illustrat- *° sli e

ing the mou“mng of a mllhng ¢ tter thereon for
grmdlng its cuttlng teeth a’ convex curve.
F1g 10 isTan enlarged illust) t1ve view of tlie

relation 0f the milling cuttér of Fig. 9 of the 5
Fig.1lis a schematrc llustration *

grlndmg Wheel.
of the angular relatron of the tool supportmg post
and the tool with’ respect to the grlndmg ‘Wheel.
Fig. 12°is a port1on of the ground tooth of a mxll-

ing cuiter 1ndlcat1ng by dotted lines the varying &
angle of clearance ground thereon 1n accordance

Wlth Fig. 11,

~In the drawings there is illustrated a Wheel or
tool former adapted to be secured 1o an adjust-
able bed plate f0of a ‘grinder table in adJustable

relation to the usual motor driven cupped grind- T grolr

ing wheel (1. The former mcludes ‘the base 12
adapted to be securely clamped to the bed’ plate
In by any suitahle means, said base bemg pro-
v1ded with: a longrtudrnally-exte dmg V groove
13 in its bottom surface for recervmg 2 dowel
pin (8 for the purpose heremafter descrlbed
Sa1d base is prov1ded Wlth a turntable or sw1vel
support £5, both the base and the sw1vel support

carrying an annular vermer scale, as 1ndlcated

at 18, Mounted upon the sw1vel support 15 there
is a primary ecarriage or elongated slide 17 slid-
able diametrically thereon. Carried on said slide
11 there is a secondary -carriage or transverse
shde {8 slidable transversely ‘of the elongated

a se ‘blo
tween said pin and one /of the stop blocks fox
positioning the transverse slide 18 w1th respect
to the elongated sl1de i1
: ‘ et

the operation, to gring
med that “the tool to be
d'f in Fig. 8, whereln a
S blended into a Vs con-

cated by dotted llnes“ To grmd to such clear-

ance, the base I2 1s mounted upon the bed plate

the base 12 shghtl'y‘ upwardly toward the wheel.
The helght dial, comprlslng the collars 20 21, is

upper collar open wrth respect to the ﬁxed collar
20 to: about ¥ inch for later closing adjustment.
The diamond nib-helder 25 is. then clamped upon
the holder 23 so:that the horlz_ontal diamond nib
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A is on the diametrical center ‘of the wheel ‘11,
The dia,mond locator gage 26 {s- tHen ‘mounted
on the post and the diaimohd -brought into con-
tact with anvil 21. -Theréupon’ the mb ‘holder
is clamped securely in- p051t1on by the clamping
screw 28 and the locator gage w1th its -anvil is
removed from the post. The helght gage in its
half inch open position-is’ clamped to the post
directly against the Holder 23, ;

The adjustable stop pin 29 is then lowered for
engagement with the contact stop pin 30, The
wheel 33 is rotated to adjust the elongated-slide
until pin 29 engages pin 30, whereupon the dial
34 is set at zero. Thereupon the sw1vel support
{5 is adjusted so that the vernier:graduations
thereon and on the base 12 are’ set at zero.~ In

this setting the sw1Vel support is: locked to them

base.

The set'screw 37 on the transverse slide- 18 is’

then loosened and a selected gage block 40 is in-

serted between ‘the pin-38 and- one of the ‘stop:

blocks 39, the handle 36 operatmg the rack and

pinion 35 beéing: employed to slide the pin 38 into’

contact with the block 40. ‘The grinder bed plate
is ‘then advanced to- brmg the -diamond ‘nib " A
into contact ‘with ‘the ‘grinding edge of the wheel
{1 and is‘then rec1procated to pass the:diamond
back and ‘forth-lightly across the grinding sur-
face of the wheel for.dressing it.~ For the grinding
of the concave surface -of- the tool the- cutting
edge of the wheel should be dressed down so that
the grinding face w111 be-of-less radius than the
radius to be ground or in this instance about ¥
of an inch with steep angles. -With the dial 34 set

at zero, the bed plate: ‘feed dial should be read

and its reading noted;” with the -diamond nib ‘A
in the‘dressing position-with respect-to the wheel.

The cutting edge of the grinding wheel is thereby "

centered in respect -to- the ax1a1 center of the

sw1vel support
- Thereupon - the n1b holder 25 is removed and

replaced with the tool bi 24 which preferably-has-

had its surface rough ground- to approximately
the desired ‘confour. - The height dial:should then

be set by turhing the adjustable collar 21 on its
supporting: collar 20 until-its scale'reads :3175-of -
an inch with'the holder 23 lowered to rest thereon.

Thus, the Y% in¢h: tool bit is-properly positioned

asto he1ght m respect to the wheel as dressed by o
50

the nib."
- After- the mb holder 25 has been replaced W1th
the ‘tool bit; the-elongated:-slide- 471 is -retarded

until the dial 34 reads at 125 inchy plus’.030: ineh, -

or the remaining rough stock ‘on the tool bit 24
has its’ extreme-point in contact-with the & inch

base of the wheel. “Thereupon the elongated slide

17 is securely -clamped - to- the swivel support 15

This adjustment positions: the top edge of the tool”’

bit 24 at the' same relative location as the centered
point of ‘the-diamond.-

-The set'screw 3T:is’ loosened and a micrometer
apphed to the outside of a stop block 39 and pin
38 which are adjusted to 1.0685 inches.

of the tool bit, the grinder bed plate 10 is ad-
vanced 250 inch so-that the left side line of the
" tool bit is' on the approximate center of the o
jfich face of the wheel. - The bed plate is locked
in- this ‘position. - This adjustment is important

gs any error will be- reﬁected accordingly in the‘

tool bit.
-‘The cutting operation is then performed by ada
vancing the ‘elongated slide 11 through rotatlon
of the wheel 33, while at the same time ‘man-
ually swivelling: the slide about the axial‘center-

In form--
ing the' %' inch concave radius on the left side
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of the support 15 to swing the tool repeatedly
back and forth past the grinding edge of the
wheel. 'This is continued until the reading on
the dial 34 has advanced from zero to .155 inch,

- or until the stop pin.29 engages pin 30, where-

upon:the prescribed radius of curvature has been
reached and the concave curve has been cut to -
prec1se1y the prescribed radius. - ¢

It then may be desirable, for example, to reset
the former to follow with the cutting of a %
inch concex curve merging with the concave, and
having a 3% degree clearance on a Y% inch bit.
For this purpose, the set screw 37 is loosened and
the transverse slide 18 moved 1.0625 inches. This

A re-establislies the center of radius for the convex

curve. ' Thereupon the set screw 31 is again
tightened. -The bed plate 10 of the grinder table
is unlocked and shifted .375 -inch, whereupon the
reading is carefully noted. It is then shifted an
additional .030 inch. This adjustment is nec-
essary to provide a clearance angle for-the stock
on the side of the tool bit requiring several cuts
to remove. -

The elongated: slide 11 is then swung to a 90
degrees’ angle and locked in that position by the
locking lever 4{ so- that the right side of the
tool bit 24 faces the wheel. A clearance angle is
then formed on the side of the tool bit to about
14 inch from'the point by moving the transverse
slide 18 while advancing the bed plate 10 of the
grinder table .030-inch to the original reading of
.375 inch, whereupon it is-locked in this position.
The swivel support {5 of the former is then un-
locked by-loosening the locking lever 42 and the
elongated- slide |1 is altered .030 inch -by the
reading of the dial 34. - The tool bi is then ground_
by swinging the swivel support 15 repeatedly back:
and forth from 90 degrees on one side to 90 de-
grees on the other side, or through an arc of 180
degrees about the grinding surface of the wheel.
During this operation the hand wheel 33 is grad-
ually rotated to feed the tool bit into the grmdmg»
wheel to the extent of .030 on the dial 34, or until
stop pin 29 engages the stop 30. Upon reaching
this feed-in point, the convex surface will' have
been ground to the prescribed radius and blended
into the concave radius previously formed.

“The same procedure may be followed in blend-
ing a straight angle surface into one or the other
of the curved surfaces by establishing the de-

sired angle through adjustment of the swivel
support {5 upon the base {12 with the prescribed
reading on the dial 18. Locked in place by lock~
ing lever 42, and with the tool thus positioned at

< the prescnbed angle to the wheel, the bed plate

10 may be reciprocated to move the tool back and
forth across the face of the grinding wheel, while
the elongated slide 7 is fed into the prescribed
distance as established by the ‘scale 34 or the
stop pins 29, 30.

As’ 111ustrated in Fig. 9, a fitting 44 may be
applied to- the former by mounting on the post
19 to prov1de a horizontal boss adapted to sup-
port a sleeve 45 for carrying a milling cutter 48,
Jocked thereon by the hand wheel 41. On the
lower end of the post 19 there is a fitting 48 for
supportmg the “tooth locating spring finger 49
having its upper end positioned to engage the
flat side of a cutting tooth. With the milling
cutter thus mounted, each tooth may be indi--
vidually ground to a prescribed radius in the |
manner above described with respect to a tool’
bit, by first' centering, facing and then swinging
the’ respective teeth about the cutting edge of
the grinding “wheel.: By reason of the precision’
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adjustments above deseribed; each taothis.erounds  brought. hack to.its: posmion against and set by
not only to, preeisely-the.same radius.of curvature,  the. gauge block: 40, The: tool. is, thereby re-set;
but to the same: depth. Whereas, in grinding:  on center to, swivel in the opposite direction to
such teeth in the usual manner by-a formed wheel, take anather- radius.-forming cut, whereupon the
the later teeth ground Will be IQr_xger than: the: §: | k 40.m be placed; on: the other side.
-the h ndle. -36. manipulated in the
ot n, to.grind the opposed tangent

By means Of thls a,rrangement, and the selec-
- 1y-tien of different sized: gauge blocks.40; the dress-
ing-took maw be set b .dlﬁlerent posmxons relative.

gree clearance along thex.

des1rable that the relief: ab

‘havmg a sw1ve1 support thereon, a reglstermg
calibrated. scale. about. said. support. and base,
20 means for lockmg said. support: to said base. in-

COITE:
startlng Wlth the ten degree

to. a three degree rehef a adjusted posmon, an elonga.ted shde supported

tmg screw, carrled by sald support and shde
-a; scale: thereon for indicating: the rela-
. tive pos1t10ns therebetween, a transverse slide
supported for transverse adjustment relative to
said, elongafed slide, means, for positioning said
transverse - slide. in prescnbed relatlon thereto,
‘ a fixture post, extending upwardly - frem. said
ree: 39, transverse slide, a height adjustment, collar ad-

Ju_st_ ,bly sec,ured to said: post and. prov1ded with

a relief of a,ppzox1mately three degree ag‘; a
the side edges and-a ten degr
at b along the cuttmg edge
by prov1d1ng a. dowel pln !4» }i

relatlve to the. grmder~ t@bl .
may. be des1red for. relief . of. .
the teeth. The post !9 then, extends.
degree angle to. the vertma,l. A

010 t_e sald tool 1n the horxzontal plane-
iy 35 of a. grmdmg wheel, means. for supporting said.
base in opera,twe rela,tlon to-said grinding wheel,
the, dJustments to: said: shdes berng opera,ble to-

« eel. For exam}gle ;a8
trated in Flgs 11 and 12; the. finy :

and supports.the. tooth, at
the axis. of, rotatlon of th 15
; a.xral center of sald smvel support and means .
alse ‘g 4¢; for feeding the tool into said wheel-while oscil-.
latmg it xelative; thereto about, the.axial center of

Lt

ble.~ and a wheel prov1ded

be. desired, and the l1lge, thmugh aypp;qpr_
ve.d swivel. support secured:

tachments similar, to: those.
with the cerrespondx.ngg
latlons Alsg, wne

of cur ,abure -£0; be round by sald wheel an elonn-
gated: slide - adjustably = supported; to: slide dia-
! metrigally:-of sqrd_supportrtqwardand away-from:
ndgngn 50;: sald wheel, a transverse shde adJustably a580=
e: gle., . A

In ‘thus dressmg a grmdmv Wheel andrw‘here-

in it may be desired to form.the.cu )
detelmmed radius wlth the Sa3mEe.- on-

angles ta ngent thereto, the gauge. ‘hlagk

‘Beight adjustment. with:
tool; fixture; mounted, on,
i thereon: by, sup-.

i rOhas £3 ith-said, adjustable collar;
t1on of the sw1ve1 supporu l5 and~ e‘{te_ndmg lonm whe_, by the- elevatlon of sald '£Qo]; holder may: be,
gltud'nally of the elongated shde k.. \Vith the am posmoned and set by sald collans relative-to. the:

center to the. prescrlbed ra,dlus shde

upon, be swiveled as. it 1s fed; forw ufheel prov1ded

. el support secured:
z ylignment-with the: center.
ground by:said; wheel; an-elon-.
justably supported to slide dla-

thm angulara- Oy
hmlts gauged by the scale 18, m, res) te .

angle tangent-to. be, g1ound Upon. swingin
one. extreme posmon the. han:lle 36, may: be

mheel a t;ra,nsverse shde- adJusbably asso—

; 70‘ qmted S with: said,. e]ongated slide, o fixture post.

extending upwardly from said transverse slide,,

a; helght settmg -collar-slidably: agjustable. on. said
ost; il

ollaA to v -1a,b1

will. have been. ground the gaugg pn; 3§ being 75,, spect: t,hereto, 2:t00] vxfure mountecg on:said post»
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9 _
for helght adjustment thereon by the supporting
engagement thereof with said adjustable collar,
said adjustable collar being provided with pe-
ripheral graduations, and a pointer fixed to said

setting collar extending to selective alignment g

with the graduations on said adjustable collar for
indieating the relative position therebetween for
setting the tool relative to the horizontal plane
through the axial center of the wheel,
INGOLF SNEVA.
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