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15 Claims,

The present invention relates to improvements
in dressing mechanisms for grinding wheels and
has particular reference to a dressing mechanism
for dressing a single rib thread form on the ex-
ternal periphery of a grinding wheel adapted for
use in thread grinding machines to grind a com-
plemental thread form on the periphery of a

“workpiece.

One of the objects of the invention is to provide

a novel dressing mechanism including an adjust-
able sine bar for translating the dressing tool in
one direction and cam means for simultaneously
translating the dressing tool in a perpendicular
direction so as to cause the tool to describe a
path of predetermined configuration.

Another cbject is to provide & new and im-
proved dressing mechanism of the foregoing char-
acter including a lost motion connection between
the sine bar and the dressing tool so that the
paths of movement of said tool in opposite direc-

tions will- be similar but displaced from each

other.

Other obJects and advantages will become ap-
parent as the description proceeds.

In the accompanying drawings:

. Figure 1 is a plan view partially in sectlon along
line {—1{ of Fig. 2 of a dressing mechanism em-

bodying the features of my invention.

Fig, 2 is a side elevational view partially in
vertical section along line 2—2 of Fig. 1 of the
dressing mechanism,

Fig. 3 is a vertical sectiona]l view taken along
line 3—3 of Fig. 2.

. Fig. 4 is a fragmentary vertical sectional view
taken along the broken line 4—& of Fig. 2. .
Fig.-5 is a fragmentary detail sectional view

taken along line 5—5 of Fig, 4.
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active relation with the periphery of a grinding
wheel W, and has two dressing tools Ti and T2
for dressing the opposite flanks { and 2 of the-
wheel. The periphery of the grinding wheel W
is generally of V contour, but it-is to be under-
stood that the specific contour may be varied as
required for grinding threads of different forms,
such as sharp V, U. S. Standard, Acme, Whit-
worth, ete. Thus, the periphery may be sharp,
truncated or rounded at the apex and also at the
base.

The dressing mechanism comprises a base plate

_ 8 having spaced front and rear pedestals 4 and 5.
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Figs. 6 and 7 are fragmentary plan views of .

the dressing mechanism illustrating the ecycle
of operation.

While the invention is susceptible of various
modifications and alternative constructions, I
have shown in the drawings and will herein de-

seribe in detail the preferred embodiment, but it -

is t6 be understood that I do not thereby intend
to limit the invention t{o the specific form dis-
closed, but intend to cover all modifications and
alternative constructions falling within the spirit
and scope of the invention as expressed in the
appended claims.

Referring more particularly to the drawings,
the dressing mechanism constituting the exem-
plary embodiment of the invention is adapted to
be mounted as a unit on a suitable support, such
as & dresser slide (not shown), for movement into
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‘The front pedestal & supports the dressing tools
T: and T2z for joint movement generally longitu-
dinally of the axis of .the grinding wheel W, -
and for independent movement generally trans-
versely of the &xis, so that each tool describes a
path which is thle resultant of two movements.
By varying the component movements, various
configurations are obtainable on the wheel W
to grind any desired complemen‘tary thread form
in the work.

The tool support comprises a riser block § fixed
on the pedestal 4, and formed at the top with
& dovetail guideway 7 extending generally longi-
tudinally of the grinding wheel axis. A slide 8
is mounted on the block 8, and has a dovetail
guide 8 adjustably disposed within the guideway
1. The longitudinal slide 8 is formed in the top
with two parallel dovetail guideways 10 extend-
ing transversely of the guideway 7. Two similar
teol slides 1 {.are mounted on the slide 8, and have
dovetail guides 12 slidably disposed in the guide-
ways i8. Each of the slides {1 isurged resiliently
in & direction away from the grinding wheel W.
In the present instance, the means for this pur-
pose comprises & coil compression spring {3 dis-
posed within a longitudindl groove 14 in the
underside of the associated slide. The forward

- end of the spring 13 abuis against & pin {5 pro- *
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jecting upwardly from the longitudinal slide 8,
angd the rear end abuts against the rear end of
the groove 14,

The forward end portion of each transverse
slide {1 is formed with an upstanding externally
threaded boss or projection 6 supporiing a dress-

. ing tool holder {7 for swivel adjustment. A cy-
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lindrical body or post 18, having a diametrical
bore 19, is mounted vertically on the projection

{6. The post I8 has g circular base flange 2§
confined in position for rotary or swivel adjust-
ment by means of 3 flanged nut 2! threaded onic
the projection 6. Projecting axially from the
upper end of the post 18 is @ threaded stud 22,

'




2 ,
A tubular spacer 28, having diametrically oppo-
site openings 24 in alinement with the bore 19,
encircles the post 18, and bears at its lower erd
against the top of the nut 2{. The upper end
of the spacer 23 has an internal flange 25 en-
circling the stud 22, and engaging over the upper
edge of the post 18. A lock nut 26 is threaded
onto the:stud 22 against the flange 25, and when
tightened serves to secure the holder (1 rigidly
_ in position of angular adjustment.

A sleeve 27 extends through the bore 19 in the
post 18 and the openings 24 in the spacer 23,
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of selected contour for translating or controlling
the {ransverse tool slides {l. It will be under-
stood that the angular disposition of the sine bar
46 and the shape of the cam bars 47 and 48 de-
termine the coordinated actuation of the slides 8
and i, and therethrough the contour produced
on the grinding wheel W by the dressing tools
T: and Tz. » )

The sine bar 46 is disposed against the flat
front face of the slide 41, and has a pivot pin 49

" substantially midway of its ends.  This pin ex-

- and is located in endwise position by a shoulder

28. The sleeve 27 is formed with an axial bore
29 which at the forward end is slightly reduced
in size to provide a guide 30. Projecting slidably
through the guide 30 into the bore 29 is a tool
shank 31 with a flat face 32 in the top side and

an axial threaded bore 33 in the inner or rear

end. One of the diamond dressing tools Ti or
Tz is conventionally mounted on the projecting
forward end of the shank 31. A locking screw 34
extends from the top axially through the post 8
into end engagement with the flat face 32, and
serves to confine the shank 31 against rotation
and when tightened to lock the shank rigidly
in axial position. Rotatably confined by means
of a key 35 in the rear end of the bore 29, and
having a head 36 bearing against the rear end
of the sleeve 21, is an adjusting screw 37 in
threaded engagement with the bore 33 in the
inner end of the tool shank 31.

It will be understood that the two tool holders
11. are alike in construction. In each instance,
the tool shank 31 may be adjusted axially by
releasing the screw 34 and rotating the screw 37,
and then may be locked in adjusted position by
tightening the screw 34. Also, the tool shank
31 may be adjusted into the proper angular posi-
tion in relation to the grinding wheel W by loos-
ening the nut 26 and swiveling the post 18. When
the nut 26 is fightened, the plug 18 is securely
locked in position. Since the two tools T: and
. Tz are arranged respectively to dress the inclined

flanks | and 2 of the grinding wheel W, they are
normally inclined in opposite directions so as to
' provide cutting clearance.

The dressing tools T: and Tz are translated
through their cycles by an actuating mechanism
38 mounted on the rear pedestal 5, and coacting’
‘with the longitudinal slide 8 and the transverse
slides 12. Each tool is caused to dress the related
flank only upon movement from the apex to the
base of the wheel form, and to avoid contact with
the flank during the return movement. The two
tools are arranged to dress the related wheel
flanks in alternate strokes, so that as either tool
moves inwardly in its dressing stroke, the other
tool moves outwardly in its free return stroke.

In its preferred form, the actuating mechanism -

38 comprises a vertical frame 39 bolted to the
pedestal 5, and formed on the front{ with a ver-
tical dovetail guideway 48. A slide 41, having a
guide 42 in engagement with the guideway 40,
is vertically adjustable on the frame 39. Any
suitable means may be provided for translating
the slide 41, and in the present instance this
means comprises a vertical screw 43 rotatably
anchored in the upper end of the frame 39, and

having a hand wheel 44. The screw 43 extends’

through threaded engagement with a nut 45 on
the rear of the slide 41.

The actuating slide 41. carries an angularly
adjustable sine bar 46 for translating the longi-
tudinal tool slide 8, and two cam bars 47 and 48
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tends rotatably into a bore §0 in the front of the
slide 41, and is formed with a peripheral spline "
groove 5i. A locking pin 52 extends vertically .
through the slide 41 into the groove 51, and is
adapted to be tightened by a lock screw 53. When
the screw 53 is released, the sine bar 46 may be -
adjusted into the desired angular position.

To locate and hold the sine bar 46 accurately
in adjusted position before tightening the pin 52,
one side of the bar is formed with an abutment
surface 54 adapted to be held against the pe-
riphery of a gauge disk 55 of selected diameter
removably mounted on a pin 56 on the front of
the slide 41. The size of the gauge disk 55 for
given cams 47 and 48 determines the angularity
of the sine bar 46, and hence the included angle
between the flanks { and 2 of the wheel W. For
example, a gauge disk 55 of a given diameter will
result in an included angle of 30°. Another disk
of larger outside diameter will result in an in-
cluded angle of 60°. By appropriate selection of
disks of different diameters, different included
angles are obtainable.

The surface 54 is held temporarily against the
gauge disk 55 by means of a latch member 57 in
the form of a wedge-shaped plate having a hook
58 on one end adapted to engage the opposite
side edge of the sine bar 46. The plate 57 is slid-

_ably adjustable on the upper inclined end sur-

face 59 of the vertical slide' 4f, and is formed
with a longitudinal slot 60. A clamp bolt 6f ex-
tends through the slot 68 into threaded en-
gagement with the slide 41, and when tightened
serves to secure the latch member 57 in position
of adjustment. When the sine bar 46 is accu-
rately located, the screw 53 is tightened to force
the pin 52 into the groove 51. The rear side of
the groove 51 and the corresponding side of the
pin 52 are wedge-shaped so that the sine bar 46
is clamped tightly against the front face of the
slide 41.

The sine bar 46 is formed on its front face with
a medial longitudinal rib 62.of uniform trun-
cated triangular form in cross section. - The rib
62 is adapted to engage in a notch or bifurca-

- tion 63 of complemental shape in the rear end of

the plate 64 on the longitudinal tool slide 8. In
the present instance, the plate 64 is mounted on
the slide 8 between the tool slides it for selective
adjustment toward and from the sine bar 46, A
bolt 65, extending through a longitudinal slot 66
in the plate 64 into threaded engagement with the

‘slide 8, serves when tightened to secure the plate

rigidly in adjusted position. )

It will be evident that upon vertical movement
of the sine bar 46, the slide 8, and hence the
dressing tools T1 and Ti, will be translated ecross-

- wise of the grinding wheel W. Upon downward

movement of the bar 48, one side thereof will
engage the adjacent side of the notch 63 to move
the slide 8 from right to left (Fig. 6). Upon up-
ward movement of the bar 46, the opposife side
thereof will engage the other side of the notch 63
to move the slide 8 from left to right (Fig. 7).
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The notch 63 is somewhat wider than the rib
62, although the sides of the two. have substan-
tially the same included angle. Consequently, a
lost motion is provided between the rib 62 and
the plate 64. This lost motion is effective at
each reversal of the sine bar 46 to cause the
longitudinal tool slide 8 to dwell until the inclined
rib 62 in its reverse movement engages the oppo-
site side of the notch 63. 'The lost motion may be
varied as desired by adjusting the plate 64 to
alier the depth or degree of engagement between
the rib 62 and the notch 63. .

The cams 47 and 48 for actuating the tool slides
il consist of flat plates adjustably secured to op-
posite sides of the vertical slide 41, and formed
on the forward edges with longitudinal cam faces
41a and &8¢ of desired configuration. Preferably,
each of the cam plates 41 and 48 is seated for
longitudinal adjustment in & square vertical
notch 67 in one side or the other of the slide 41,
and is formed with two longitudinal slots 8. A
side plate 89 is positioned against the cam plate
within the notch 67. Bolts 10 carried by the side
plate 69 extend through the slots 68 into
- threaded engagement with the slide 41, and when

tightened serve to clamp the cam plate rigidly in
Dosition of adjustment. .

The rear ends of the tool slides £{ are straight
transversely of the cam plates 47 and 48 and are
rounded in a vertical plane- for engagement re-
spectively with the cam faces £7a and 48¢ in all
positions of the slide 8. It will be understood that
the springs {3 act to maintain the rear rounded
ends of the slides il always in cooperative en-
gagement with the cam faces 41z and 48a. Con-
‘sequently, vertical movement of the cam plates
41 and 48, with the sine bar 48, by the slide 41,

_will cause the tools T1 and T2 to move in a pre-
‘determined pattern. .

. _The cam faces 47a and 48a are oppositely in-
clined so that as one tool moves inwardly in its
cutiing stroke, the other tool moves outwardly
in jts free return stroke. The configuration may

- be varied as required to form the flanks f and 2
of the grinding wheel W to grind a complemental

" thread of any desired form in the workpiece. In

the present instance, the cam faces 41a and 48c

are straight and inclined. The side plates 68 also
have a cam function and determine the maximum

‘radial retraction of the respective dressing tools

Ti:and Tz2.. More particularly, they have straight

vertical faces §9a along their forward edges. By

adjusting the cams 47 and 48 longitudinally, as -

permitted by the slots 68, the ends of the faces
69a at the points of greatest retraction of the

. Taces #1a and 48a can be arranged to define ver-

‘tical end portions, varying in extent from zero
to maximum, for controlling the position of the
dressing tools when fully retracted. Assuming
that the cams 47 and 48 are adjusted as shown
in Fig. 2 to utilize the ends of the faces 69a, these
cams and the plates 69 will cause the tools to pro-
duce a truncated form with inclined flanks § and
.2 on the wheel W. The degree of adjustment will
determine the width of the end face on the form.
If the cams 47 and 48 are adjusted to remain

fullyinconttol,anormwillbeproducedonthe_

wheel W. .

In operation, assume that the slide 41 is in its
* lowermost position.. In this position, the dressing
tool T: is located at the base of the flank 1, and
-, the tool Tz is located in fully retracted position

3
tionary uniil the lost motion between the sine
1ib 62 and the groove 63 is taken up. During this
dwell period, the tool T: is retracted from the
fank {. In the continued movement of the slide
41, the slide 8 is moved from left to right (¥ig. 7),
and the tool T: is simultanecusly moved out-
wardly in parallel spaced relation to the flank §.
The tool T is initially shifted across the flat or

- truncated face of the grinding wheel W, and is

10
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then moved inwardly to dress the flank 2 from the
apex to the base. During the end portion of this
movement, the tool T: is moved across the fat
or truncaied face of the wheel W. It will be
understood that the movement of the tools T:1 and
T2 across the end face is controlled by the ver-

" tical end portions of the cam faces 41a and 48a,

25

"and that the radizl movement thereof is con-

trolled by the inclined portions of the faces.

At the end of the upward movement, the screw
&3 is reversed to initiate the return movement of
the slide 4. Again, the lost motion is taken up
between the rib 62 and the notch 63, during
which period the tool T2 is retracted from the
flank 2. In the continued movement of the slide
41, the fool T2 is moved outwardly in spaced re-

. lation along the flank 2 and then across. the
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to the left of the flat face of the wheel W. Upon A

reversing the screw 43 to initiate the upward

movemnent of the slide #1, the slide 8 remains sta- .

(]

end face of the wheel W into initial position, and
simultaneously the tool T: is moved across the
end face and then inwardly to dress the flank |
from the apex {o the base (Fig. 6). .

Iclaim as my invention: ’

1. A dressing mechanism for a rotary grinding
wheel comprising, in combination, 2 support, a
first slide mounted for reciprocation on said sup-
port longitudinally of the grinding wheel axis, a
cross slide mounted for reciprocation on said first
slide transversely of said axis, a post mounted on
said cross slide for angular adjustment about an
aXis perpendicular to said slides and being
formed with a diametrical bore, means for clamp-
ing said post in posifion of adjustment, a tool
shank supporting a dressing tool and extending
into said bore, means for adjusting said tool:
shank longitudinally in said bore, and operating
means for translating said slides simultaneously
in predetermined timed relation. - o

2. A dressing mechanism for a rotary grinding
wheel comprising, in combination, a support, a
first slide mounted for reciprocation on said sup- .
port longitudinally of the grinding wheel axis, '
a cross slide mounted for reciprocation on said
first slide {ransversely of said axis, 2 tool holder

mounted on said cross slide for angular adjust- -

ment about an axis perpendicular-to said slides,
means for clamping said holder in position of ro-.
tary adjustment, a tool shank supporting a dress-
ing tool and mounted on said holder, means for
adjusting said tool shank on said holder trans-
versely of the axis of said holder, and operating
means for translating said slides simultaneously
in predetermined timed relation. a

- 3. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first
slide mounted on said support for movement gen-
erally in the direction of the wheel axis, a sec-
ond slide mounted on said first slide for move-
ment generally perpendicular to said axis, a third
slide mounied on said support for movement per-
pendicularly to said first mentioned slides, a lon-
gitudinal sine bar mounted on said third slide
for pivotal. adjustment into gifferent - relative
angular positions and baving a rib coacting with
said first slide to actuate the latter in'timed rela-.
tion to the movement of said third slide, and a

rectilinear cam member mounted on said third
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slide and coacting with said second slide in all
positions of said first slide to actuate said second
slide in timei,relation to the movements of sald

. third slide.
4, A dressing mechanism for a grinding wheel
. comprising, in combination, ‘a support, a first
slide mounted on said support for movement gen-
erally in the direction of the wheel axis, a sec-
ond: slide mounted on said first slide for move-
ment generally perpendicular to said axis, a
third slide mounted on said support for move-
ment perpendicularly to said first mentioned

10

slide, a longitudinally inclined sine bar mounted

on said third slide and coacting with said first
slide to actuate the latter in timed relation tp
the movement of said third slide, and a cam
member mounted on said third slide and coact-
ing with said second slide in all positions of said
first slide to actuate said second slide in timed
relation to the movements of said third slide.

5. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a slide
mounted on said support for reciprocation in a
predetermined direction, a dressing tool mounted
on said slide, a plate mounted on said slide for
transverse adjustment and being formed in one
end with a truncated V-shaped notch, a second
slide mounted on said support for reciprocation
perpendicularly to said first mentioned slide, a
longitudinal sine bar mounted on said second slide
and having a truncated triangular rib en-
gaging in said notch, said rib being comple-
mental in shape to but narrower in width than

2,340,103

sine bar having a pivot intermediate its ends ro-
tatable in said second slide and -formed with a
peripheral wedge groove, a removable gauge disk
on said second slide for locating said sine bar
in selected angular position, adjustable means
for confining one edge of said bar against the
periphery of said disk, and wedge means en-
gageable with said groove to clamp said sine bar
securely against said second slide.

9. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first
slide mounted on said support for reciprocation
generally longitudinally of the grinding wheel
axis, a second slide mounted on said first slide
for transverse movement, a dressing tool having.
a shank mounted on one end of said second slide
for angular adjustment, the other end of said -
second slide having. a straight lateral edge of
rounded form, & third slide mounted on said sup-
port for movement perpendicularly to said first
and second slides and said edge, a longitudinal

.cam member mounted on said third slide and

. having an inclined face engaging said rounded

25

edge of said second slide to actuate the latter,
means for maintaining said edge against said
cam, and means operated in timed relation to

. said third slide for reciprocating said first slide,

30

said notch whereby to provide a lost motion en-

gagement, the adjustment of said plate permit-
ting variation of said lost motion, and means for
reciprocating said -second slide, with said first
slide dwelling at each reversal during the take-
up of said lost motion.

6. A dressing mechanism for a grinding wheel
. comprising, in combination, a' support, a slide
mounted on said support for reciprocation in a
predetermined direction, a. dressing tool mounted

on said slide, means on said slide defining a

notch, a second slide mounted on said support
for reciprocation perpendicularly to said first
mentioned slide, a longitudinally inclined sine
bar mounted on said second slide and having &
rib engaging in said notch, said rib being nar-
rower in width than said notch whereby to pro-
-vide a lost motion engagement, and means for
“reciprocating said second slide, with said first
slide dwelling at each reversal during the take-
up of said lost motion. _
7. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first
slide mounted on said support, a dressing tool
mounted on said slide, a second slide mounted
on said support for movement perpendicularly
to sald first slide, a sine bar mounted on said
second slide and coacting with said first slide,
said sine bar having a pivot intermediate its ends
rotatable in said second slide and formed with
a peripheral wedge groove, gauge means for lo-
cating said sine bar in selected angular position,
and wedge means engageable with said groove to
clamp said sine bar securely against the face of
said second slide.
. 8. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first
slide mounted on said support, a dressing tool
mounted on said slide, a second slide mounted

on said support for movement perpendicularly to.

said first slide, a sine bar mounted on said sec-

-ond slide and coacting with said first slide, said
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10. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first
slide mounted on said support for reciprocation
generally longitudinally- of the grinding .wheel
axis, a second slide mounted on said first slide
for transverse movement, & dressing tool having
a shank mounted on one end of said second slide
for angular adjustment, the other end of said
second slide being rounded, spring means for urg-
ing said second slide in one direction, a third
slide mounted on said support for movement per-
pendicularly to said first and second: slides, a
longitudinal cam member mounted on said third
slide and having an inclined face engaging said
rounded end of said second slide to actuate the
latter in opposition to said spring means, and
means operated in timed relation to said third
slide for reciprocating said first slide.

11. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first

‘'slide mounted on said support for movement
longitudinally of the ‘wheel axis, two parallel -

dresser slides mounted on said first slide for in-
dependent movement transversely thereof, two
dressing tools mounted respectively on said

‘dresser slides for angular and radial adjust-

ment, an actuating slide mounted on said sup-
port for movement perpendicularly to said first
slides, an angularly adjusted sine bar mounted

~on said actuating slide and coacting with said

first slide to reciprocate the latter, two parallel

‘cams mounted on said actuating slide and co-

acting with said dresser slides to reciprocate the
latter in any position of said first slide, spring
means for maintaining said dresser slides in en-
gagement with said cams, and means for recip-
rocating said actuating slide.

12. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first
slide mounted on said support, a second slide
mounted on said first slide for .movement in a
perpendicular direction, a third slide mounted
on said support for movement perpendicularly to
said first mentioned slides, & dressing tool car-
ried by said second slide, means on said third,
slide coacting with said first slide to reciprocate
the latter generally longitudinally of the wheel
axis, and two cam bars mounted on said third
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slide for relative longitudinal adjustment and co~
acting with sald second slide to actuate the lat-
ter in timed relation to said first slide, one of
said cam bars having a configsurated cam face
and the other of said cam bhars having a longi-
tudinal cam face adapted in various positions of
relative adjustment between said faces to con-
stitute an extension of said one face to deter-
mine the point of maximum retraction of said
tool radially of said wheel,
: 13. A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first
slide mounted on said support for movement gen-
erally in the direction of the wheel axis, a second
slide mounted on said first slide for movement
generally perpendicular to said axis, a third slide
mounted on said support for movement perpen-
dicularly to said first mentioned slides, means on
said third slide engaging said first and second
slides for translating the reciprocatory movement
of szid third slide into the respective reciproca-

tory movements of said first and second slides,

and means for reciprocating said third slide.
14, A dressing mechanism for a grinding wheel
comprising, in combination, a support, a first
slide mounted on said support for movement gen-
. erally in the direction of the wheel axis, g
second slide mounted on said first slide for move-
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ment generally perpendicular to said axis, a third
slide mounted on said support for movement per-
pendicularly to said first mentioned slides, means
on said third slide engaging said first and second
slides for translating the reciprocatory movement
of said third slide into the respective reciproca-
tory movements of said first and second slides,
and means for reciprocating .said third slide, the
translating meafs between said third and first
slides including a lost motion relationship.

15. A dressing mechanism for a grinding wheel
comprising, in combindtion, a support, a first slide
mounted on said support for movement generally
in the direction of the wheel axis, a second slide
mounted on said first slide for movement gener-
ally prependicular to said axis, a third slide
mounted on said support for movement perpen-
dicularly fo said first mentioned slides, means
on said third slide engaging said first and second
slides for translating the.reciprocatory move-

~ment of said third slide into the respective re-

ciprocatory movements of said first and second
slides, means for reciprocating said third slide,
and means for modifying the movement imparted
to the second slide by the translating means be-
tween. the second and third slide.

' WILLIAM B. LOCKE.




