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13 Claims.
1

My invention relates generally to wheel dress-
ing devices, more particularly to devices for
dressing, truing and forming desired profiles on
grinding wheels.

In one form of conventional dressing equip-
ment where the contour of a templet is repro-
duced on the grinding surface of a. grinding
wheel on a reduced scale, a pantograph arrange-
ment of complicated design is normally em-
ployed so as to transfer the contour from the
templet to the surface of the wheel being dressed
as the tool is moved across the surface of the
wheel. . This usually involves complicated link
mechanism for this purpose. Normally wheel
dressing devices are permanently fixed to the
grinding equipment and are heavy and hulky.
With the conventional dressing equipment it is
difficult to provide contours where sharp or un-
dercut contours are desired on the grinding
wheel. Controls for these devices in the past
have not been as simple and effective as desired
and thus required.the use of skilled labor to pro-
duce the desired contour on a grinding wheel.

In addition to this, wear on the tool, usually a
diamond, caused inaccurate reproduction of the
contour from the templet. In present devices
great difficulty is encountered in replacing or
substituting a dressing tool when set into the
tool holder since it requires considerable skill to
centralize the diamond. This consumes consid-
erable time in changing diamonds after they are
worn and have to be replaced. Even skilled
mechanics have difficulty in replacing the dia-
monds accurately so far as proper centering is

concerned. This is a cause for inaccurate work 3

being done and cannot be tolerated where close
limits are a criterion. Tt is also difficult in de-
vices available to dress to sharp angles and in
some cases to dress more than a one radius con-
tour. ‘
A principal object of my invention, therefore,
is to provide a simple and effective wheel dress-
ing and forming device of improved design.
Anocther object of my invention is to provide

such a device which dispenses with the need of a -

pantograph arrangement for reproducing on a
reduced scale the contour of a templet on a
grinding wheel.

Another object of my invention is to provide
such a device which may be easily and gquckly
moved from machine to machine and quickly
set up.

A further obiect of my invention is to pro-
vide such a device in which the dressing tool can
be manipulated to produce contours of small
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radius or arcs and having sharp angles or breaks
and of more than one radius.

A further object of my invention is to provide
such a device which can be easily and effectively
controlled and operated by an unskilled operator.

A still further object of my invention is to pro-
vide such a device providing for predetermined
accurate setting and centering of the dressing
diamond when removed for sharpening and re-
setting in the tool holder, or for inserting a dia-
mond for roughing or another diamond for.fin-
ishing.

The novel features which I believe to be char-
acteristic of my invention are set forth with par-
ticularity in the appended claims, but the inven-
tion itself will best be understood by reference to
the following .description taken in connection
with the accompanying drawing in which Figure
1-is a plan view of a wheel forming or wheel
dressing device employing my invention, Figure

.2 is an enlarged detailed section taken-along the

line 2—2 of Figure 1, Figure 3 is a left hand end
view of Figure 1, Figure 4 is a side elevation of
Figure 1 and Figure 5 is a plan view showing ap-
paratus made according to my invention in one
stage of operation and with a templet in place.

Briefly, my apparatus comprises a tool sup-
porting unit or assembly for providing longitudi-
nal and transverse movement of the tool with
respect to the workpiece or wheel being dressed
or formed. = This assembly is mounted on a base
which also supports the mechanism for causing
the longitudinal and lateral or transverse move-
ment of the tool under accurately and finely
controlled operating conditions. The base, the
tool supporting assembly and the operating

- mechanism are all mounted for movement to-
- ward and from the workpiece under micrometer

controlled movement.
The tool supporting assembly comprises an

. .arm pivoted at one end on a slide and pivotally

supports a dressing tool, usvally a diamond, and

.at its free end a temvlet follower or tracer con-

nected by a link to the dressing tool so that the
templet and tool may be rotated simultaneously
abont parallel vertical axes parallel to the axis of
rotation of the suvporting arm. The assembly
and slide are moved along a longitudinal path by

- _hydraulic means.

50
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A manually onerated means is. provided for
controlling the hydraulic driving mechanism.
Mornted on the base adiacent the manually op-
erated means and controlled thereby is a slide
guide srprorting thereon a slide. The slide car-

ries a templet which is engaged by the templet
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follower or tracer, so that as the dressing tool
is moved along a longitudinal path it is also
caused to have a traversing movement by main-
taining the templet follower in contact with the
surface of the templet for reproducmg the con-
tour of the templet on the grinding wheel.

In order to reproduce the form; of the ‘templet
on the surface 'of the grinding wheel on 3 re-
duced scale, the relationship of the parts is made
such that a ten to one reduction or any other
ratio reduction may be obtained: while at: the
same time accurately controlling ‘the movem nt
of the dressing tool.

Referring to the drawings in Figure 1 there is

shown base 10 on which the tool support as-~ 18,

sembly and manually controlled operating means
is mounted. The tool support. assembly: coms

prises the arm or lever 1l pivoted at. 1ts right;

hand end in a manner to be described in detail
below and supporting- the dressing tool 12,
usually- a diamond, a&xacent ‘the pivot; of the
arm. The templet follower or tracer: 13 is sup-
ported plvotally at the free end of the arm, the
templet follower- being provided with an arm- i§
and a handle {6, the unit-being plvoted by means
-of ‘the pivot stud or serew l1 A link 18 con-
nects the templet follower and the tool so that
rotation of the templet follower through a pre-
; determmed are will work a like rotation through
an equal are of the diamond: dressing togl.

"As best shown in Figures 2, 3and 4, the braeket
{8_for supporting the tool is mounted on a stud
'20 extendmg through the arm- HE adgacent its
plvoted en The arm is provided w1th a recess
2f for receivmg« the supportmg bearmg 22. The
bearmg 22 supports the lower-end of braeket 14
‘which receives within it and between it and the
stud- & tapered roller bearmg 23 retained in: place
by washer 24 and nut 25. This- provzdes a geod
strong- rigid support which: is capable: of with~
'standmg the stresses and sbra,ms -ohy the tool dur-
ing- dressmg operatmns

The arm’ I+ on which the took support: and its
associated® elements are ‘mounted is pivotally
: supported as best shown in Pigure 2in-a manner
comparable to that of the diamond: tool holder
A slide 26 mounted for movement on. ‘the slide
guide 27 on "base 10:is provided with a stud-like
element 28 of enlarged diameter having: a re-
taining flange 28* at its lower end. Surrounding
this stud-like element and- mounted within a re-
cess in slide- 26 is a rolier- and support bearing
29. A collar 30 in- the form of: & cover is mounted
for rotation on this bearmg and supports be-
tween it and the retammg stud 32 a tapered
roller-bearing 3(. Screws 3% hold the arm 1 on
the rotatable collar 30, Thus the arm fl is se-
curely- and firmly fixed to the slide: 26 for rota-
tion about a vertical axis on this slide:

From what has been deseribed it: wilk be ap-
parent that the arm | may- rotate about a ver-
tical axis to cause transverse movement. of the
-diamond: dressing ‘tool 12 and: templet follower
13 ‘Fhe- ratio of the ares or. arcuabte paths
travelled by tool 2 and the templet follower: 13
~_can be determined by the relationship of the dis-
tance of” the point of the.tool' [2: from the axis 32

of the arm [ and the distance of'the point of the.

templet follower 13 from the axis.32 of the lever
arm. The grea.ter the- distance of: the tool from
the pivot of the arm Il the larger the arcs in
Wh1ch it travels and the less the reduction of
“transverse movement with respect to. the. move-
ment of the-templet follower:

To. provide longitudinal movement of the

" spring
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- means of a bracket 46,
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dressing tool across the surface of the wheel be-
ing dressed; fluid responsive means are provided
for moving- the slide 26. This includes a flange
35 fixed to one end of slide 26 and supporting
thereen and closing one end of the movable cylin-
der 36 closed at its other end by cylinder head
31 Cyhnder head 3¥ is proyided, with an aper-
ture closed by: & screw member or- plug 38. Fluid,
such as oil, may be introduced into the system

0. through the aperture. Mounted within the mov-

able cyhnde;v is piston 49 having a hollow stem
ol piston rod 41 through which fluid may be in-
troduced into the space between the end of the
0: and: the eylinder head 31. The piston
vab ﬁxed on the base 9. A biasing
42 is pos1t10ned between the end of the
cylinder- ami one side of the piston and is placed

under compression when the slide 26 and cylin-

der 36 are moved from right to left. This spring
of course insures the return of the slide and dress-
ing- tool assembly when the: manual operatmg
means to-be descmbed is operated to permit the
flow. of fluid from the movable eylmder back mto
the operating mechanism.

A manuarlly operated fluid pressure genera.tmg
mechamsm is previded for causing “longitudinal
movement of the. dressing tool and: its associated
elements. As shown in Figures 1, 3 and- 4, this
includes a: eylinder 45 fixed: to: the, base m by
“brac] This: cylinder communi-
cates: with. the movable cylinder 3& through a
conduit- 47. Received within the cylinder 45.is
an elongated hollow piston. &8 which: forees: fluid
under: pressure from: cylinder- 45 into. cylinder 86

. when the piston. is: foreed: into: the “eylinder 45.

This piston is: provided with.an aperture closed by
a seresw plug 487 which is removed to permit en-
trapped: ait: to: be expelled: from the fuid contain-
ing system when filled: Mcunted parallel to-and
supported by: bracket 46 is slide guide 49 of cireu-
lar: cross section. Mounted: in. the. upper: surface
of this: slide. guide. is: rack 58 and: in;its under. sur-
face. a, key 5 as best shown in. Pigures' 3 and 4.
A collar-like slide- 52 is. mounted on; and. slides

slong: the slide, guide 48. This slide 82 is fas-
tened to.ene end; of the pistorn 48 by means ofthe
lug: 53. and: has a.templet supporting plate: 54 for
supporting. a templet. 55: for- purposes. to be- de-~
seribed.. A pinion: 56 rotatably: mounted:-on shaft
56/ in the.slide. 52 is: manually- operated and can
be finely- adjusted: by: means of the. knurled knob
57 It contacts. and cooperates: with rack: §6.
The. key- I, of course, insures that the slides
travela lmear path.

Thus: when: the knuried knch. 5T is rotated the
pinion 56 travels along rack 59. forcing the slide
52 and the piston 48. from left to right to force
fluid from eylinder. 45 thrcugh conduit &7 into

movable cylinder- 3§, the fluid passing through

69

the ‘hollow stem 41 into the space between. the
piston: 40, and: the: eylinder  head 3%. This forces
the slide 26 from. right to. left along: the slide
guide 2T, thus causing the dressing: tool to: trav-
erse. g path from fight to left. - When the

5 knurled knob.is rotated. in the: opposite dirgction

_it'permits: the spring 42, which was placed under -

compression by movement of the cylinder 38

from right to left to return the: shde 26 and the -

" dressing tooli to retra,cted 1n1t19,l pos1t1on

Inasmuch. as it i§ desired to produce & reduc-

-tion of movement of the dressing tool so as-to.ac-

curately reproduce a templet pattern on a smaller
scale, the cylinder-45 and piston 48 are made with
a. smaller transverse eross section than piston 40

, and cylinder- 36 so. that there is.a smaller volu-
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metric displacement per unit of linear travel of
the piston 48 as compared to linear travel of the
movable cylinder 36. This can be made in any
ratio desired. In this way a reduction of any
ratio can be accomplished.

As best shown in Figure 5, when a wheel 65 is
to be dressed to have a certain contour, a tem-
plet 55 of the desired form is mounted on the
templet support 54. By rofating the pinion driv-

ing wheel 57 the slide 54 with its templet 55 is:

moved to the right and the slide 26 with the di-
amond tool and {racer is moved to the left during
the dressing operation, the tool and tracer being
manipulated by the handle 1§. The follower or
tracer (3 is maintained in contact with the tem-
plet surface as the tool 2 and tracer are moved
from right to left across the templet reproducing
the pattern of the templet on a smaller scale on
the wheel 65 being dressed. Inasmuch as the
templet moves with the slide 52 from left to right
as the dressing tool 12 and follower {3 are moved
from right to left, this differential is taken into
consideration in determining the ratio of reduc~
tion so that if a 10 to 1 ratio is desired, the tool
will move one unit to the left as the piston 48 is
moved 9 units to the right, producing a differ-
ential of 10 to 1. Likewise the tool is mounted
in such position that the arc through which it
travels with respect to the arc through which the
follower travels also has a ratio of 1 to 10 so. that
longitudinal and transverse movement of the tool
with respect to the templet has a ratio of 1 to 10.

Both tool and follower are mounted for simul-
taneous rotation so that the point of the dressing
tool with respect to the work being dressed and
the point of the follower with respect to the
templet are always in corresponding positions.
This prevents the diamond from being torn from
its fastening and also permits the surface being
dressed . to be contacted at the most desirable
angle.

To provide for a fine adjustment of the toot
toward and away from the surface being dressed,
I provide sub-base 60 having a slide guide 61 on
which the base 10 slides. Adjustment of base 19
on sub-base 68 is accomplished by means of the
micrometer screw 62. Thus adjustment of the
tool through all angles and for all longitudinal
and transverse movements can be controlled
within extremely fine lengths.
possible to reproduce contours to .0002 of an inch
or less.

As pointed out above, one of the great difficul-
ties with tools of the kind under consideration is
the replacing of the dressing tool 12, such that
the diamond point is accurately centralized.
The greatest difficulty with this adjustment is
that great skill is required to centralize the di-
amond when placed in the tool holder. An in-
terchange of the diamond consumes a great deal
of time. To save time, in the past the same di-
amond is used on the rough wheels as well as on
the finishing wheels, which method is not th
most efficient method of operation. It is desir
able to change the diamond rapidly in a few sec-
onds. It is also necessary to utilize different fol-~
lower fingers with different diamonds, but both
should be rapidly interchangeable. No problem
is invelved in changing the follower,

According to my invention, and as best shown
in Figures 1, 3 and 4, the diamond 12’ on the tool
holder is' mounted in a block 70 secured to the
support 71 on the top of the bracket 14 by means
of cap screws 12. The block can thus be replaced
in exactly the same position. To insure that the

Thus it is easily ;

[

10

20

30

35

40

60

70

75

diamond point is properly centered and central-
ized, I provide the block with three sets of set
screws 13, 14 and 15 by which adjustment of the.
diamond point can be made while the block is
positioned in an optical comparator device, where
the dressing tool can be fixed and accurately ad-
justed in the block to within very fine limits
from a chart on the comparator screen. Once
this has been done it is only necessary to replace
the block on the support and the tool will be
automatically centralized, thus eliminating the
need for experienced help.

While I have indicated the preferred embodi-
ments of my invention of which I am now.aware
and have also indicated only one specific appli-
cation for which my invention may be employed,
it will be apparent that my invention is by no
means limited to the exact forms illustrated or
the use indiecated, but that many variations may
ke made in the particular structure used and the
purpose for which it is employed without depart-
ing from the scope of my invention as set forth
in the appended claims. .

What I claim as new is:

1.'A wheel forming device including a slide,
fluid pressure operated means connected to said
slide for moving said slide linearly, an arm pivot-
ed at one end to said slide, a tool holder pivotally
mounted on said arm adjacent its pivoted end,
a tool supported on said tool holder, a templet, &
follower mounted on said arm at a point removed
from its pivoted end and contacting and movable
along the surface of said templet to control trans-
verse movement of said tool, movable means con-
trolling said fluid pressure operated means, said
last means supporting said templet, said templet
and said follower having movement in opposite
directions, the ratio of transverse movement of
said tool holder with respect to the transverse
movement of said follower, the ratio of the longi~
tudinal movement of said tool holder with respect
to the longitudinal movement of said movable
controlling means being the same.

2. A wheel dressing apparatus including a slide,
a hollow cylinder attached to said slide, a slide
guide supporting said slide and a stationary pis-
ton received within said cylinder, a lever pivoted
at one end to said slide, a dressing tool pivoted to
said arm adjacent the pivoted end of said lever,
a fixed cylinder, a movable piston received therein
and conduit means connected between said eylin-
ders for transferring fluid under pressure from
said fixed cylinder to said movable cylinder to
move said slide, means connected to said movable
piston for moving said movable piston, a templet
carried by said last means, a templet follower
mounted on the lever at a point remote from its
pivoted end and contacting said templet to de-~
termine the path followed by said dressing tool
upon movement of said slide.

3. Apparatus for forming a contour on a grind-
ing wheel including a slide, an arm pivoted at one
end to said slide, a tool mounted on said arm,
a tracer mounted on said arm, 2 movable cylinder
connected to said slide, a fixed piston within said
movable cylinder a base for supporting said slide,
a cylinder fixed to said base and having a piston
movable therein, and conduit means connecting
said cylinders to permit- fluid transfer therebe-
tween, an elongated slide guide extending from
said base and provided with a rack, a slide con-
nected to said movable piston and supporting a
rotatable pinion, and means connected to said
pinjon for rotating said pinion for causing move-
ment of said last slide along said slide guide, and
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‘& templet mounted: or: said last: slide: anid having
a:contour-to be reproducedion:said:grinding wheel,
said: tracer being in: contact with. the surface: of
said templet to. determine the transverse move-

“ment. of said:tool during- longitudinal movement
ofx the: slide. supporting: said: tool: for: reproducing
‘the: templet; contour on & reduced seale on: said
“grinding-wheel.

4. Apparatus: for forming: the: confour of a

‘grinding: wheel including & slide movable: along
& Jongitudinal path, a. dressing tool mounted: on
said slide and movable transversely-of said: longi-
tudinal path, means.including a movahble.cylinder

- conmected to. said: slide: and a. stationary piston

within. said cylinder for moving said slide,. and

- means including a fixed: eylinder- and a mavaple

“piston: mounted: within said fixed cylinder and
having: a. volumetric. displacement, per-linear: unit
of travel less than said movahle cylinder per
linear unit. of: travel, conduit: means connecting
said eylinders for transferring fluig between said
eylinders, whereby a reduction, of movement. of
said movable cylinder with respect: to. said mov-
able piston results, a templet. connected: to. and
‘movable.with said movable piston, a.follower con-.
nected with said dressing tool for determining the
transverse. movement of said dressing tool and
condacting said: templet, said dressing: tool repro-
“ducing the: contour of said templet on a reduced
seale when. said movable piston: is operated to
cause movement. of the movakle cylinder and

said: slide, and a sub-base on which: all of the
abovernamed: elements are mounted for move-
ment transversely: of said longitudinal path, and
means. connected: to said slide for finely adjust-
ing-the transverse position: of the elementsmount-
edon; said sub=base..

5. Apparatus. for forming the contour of a
grinding: wheel including a. slide movable along a
longitudinal path; a dressing tool: mounted:on said:
slide and mowvable transversely: of said longitudi-
nal path, means: inctuding: a. movable cylinder
connected to said: slide and a stationary piston
within, said cylinder for moving said slide, and
means; including a fixed cylinder and a movable
piston: mounted on within said fixed cylinder and
‘having a volumetric displacement per-linear unit
of travel less: than said movable cylinder per
linear unit of-travel, eonduit means: connecting
said eylinders. for transferring fluid between said

e
said movable cylinder with respect to said mov-

- able piston results, a templet eonnected to. and

- moyable with. raid: movable piston, a. follower con-
nected with said dressing toel for defermining
the: fransverse movement of said: dressing tool
and: contacting said templet, said dressing tocol
veproducing the contour of said templet on-a

.reduced: scale when Said movable piston is oper-
ated to cause movement of the movable cyhnder
and said slide.

6.. Apparatus. for -forming the contour of a
grinding wheel including a slide movakle along a

" longitudinal path, a dressing tool mounted on said

slide: and movable transversely- of said longitudi-

~ nal path, means including a movable cylinder
connected: to said slide and a stationary pisten
within said cylinder for moving said slide; and

means including a fixed cylinder and a movable:

piston ‘mounted within said fixed cylinder  and
having a velumetric displacement per linear unit
of travel less than said movable cylinder per
linear unit of travel, conduit means connecting
said: cylinders for transferring fluid between said
cylinders, whereby a reduction. of movement of

linders, whereby & reduction of movement of
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saxd mOVable cylinder: W1th respect. to. said moy~
i { a, templet: connected: to and
movable Wlth sai ;movable piston, a follower-con~
nected with. said dressing toal’ for determining
the transverse movement, of: said dressing. tool
and contacting, said templet; said- dressing tool
reproducing- the contour of said templet. on-a
reduced; scale when: said mova,ble piston is; qpexr-
ated to.cause movement.of the movable. cylmder
and said slide. .

7. Apparatus. for forming the contour of a
grinding wheel including a slide movable along-a
longitudinal path, a éressing tocl mounted on said
slide ;_md movable transversely of said longitudi-
nal pa _ means includincr & movable cylinder

\wtth szua cyhnder for movmg sald shd&, and
means including a fixed cylinder and a movable
piston meunted within said fixed cylmder and
having a. volumetric displacement.per linear unit
of travelless than said movable cylinder-per linear
wnit of travel, conduit means connecting said eyl-
inders for transferring fluid hetween said: ¢ylin-
ders, whereby a reduction ¢f movement. of said
movable eylinder with respect to said movable
piston resulls, a teraplet connected to and movable
with said movable piston and a follower connected
with said dressing tocl and contacting said. tem-
plet:

8. Apparatus for forming the confour of a
grinding wheel including a. siide.movable along a
longitudinal path, a. dressing tool mounted on
said slide and movable transversely of said longi-
tudinal path, means including a movable cylinder
connected to said: slide .and a. stationary piston
within said slide for moving said slide, and.means
including a-fixed cylinder and a movable piston
mounted within said fixed cylinder and having
a.volumetric displacement per linear unitof travel
less than said movable cylinder per linear unit
of travel, conduit means connecting said cylin-
ders for transferring fluid between said eylinders,

-whereby a reduction of movement of .said mov-

able cylinder with.respect to said mavable pis=
ton results, a templet connected to and movable -
with said movable piston, a follower connected
with said dressing tool for determining the trans-
verse movement of said dressing tool and con-
tacting said templet, said dressing tool repro-
dueing the contour of said templet on a reduced
scale when said movable piston is operated to
cause movement of the movable cylinder and
said slide, and means including a slide sub-base
and a slide guide upon which said apparatus is
mounted for moving all of the above- apparatus
as a whole transversely of said longitudinal path. .

9. Apparatus for forming a contour on a, grind-
ing wheel and including a slide, pivoted means
mounted at one end on said slide, a dressing tool
mounted on said pivoted means adjacent one end
thereof, a templet folower mounted on said piv-
oted means, means connected to said slide in-
cluding fluid pressure responsive means. for mov-
ing- said slide longitudinally, means including a
piston: operated device connected to said fluid
bressure. responsive means for forcing fluid into
said. fluid pressure responsive means for moving
said slide, a templet carried by said last means,
said follower and said templet being in engage-
ment during operation of said device.-tc. deter-
mine movement: of said tocl transversely of said
longitudinal path, said tool and said follower
being mounted for rofation on paraliel axes and
link mechanism for causing simultaneous rota-
tion of said follower and said tool. said fluid re-



2,506,555

sponsive means and said piston displacing differ-
ent volumes per linear unit of travel whereby a
reduction of movemsent of said tool with respect
to said piston results, said tool being mounted
more closely adjacent the pivoted end of said
lever than said follower whereby the arc through
which said tool gnd said follower move are com-
parable to the differences of linear motion of
said tool and said piston.

10. A wheel dressing apparatus, including a
slide, a hollow cylinder attached to said slide, a
slide guide supporting said slide, a stationary pis-
ton received within said cylinder, a dressing tool
mounted on said slide, a fixed eylinder, a movable
piston received therein and conduit means con-
necting said cylingers for transferring fivid under
pressure from said fixed cylinder to said movable
cylinder to move said slide, and means connected
to said fixed cylinder for moving said movable
piston, said movable piston being hollow and pro-
vided with a screw plug at one end thereof for
permitting bleeding of air from said pistons and
said conduit when fluid is injected into said pis-
tons and said conduit,

11, Apparatus for forming a contour on a
grinding wheel and including a first slide, a dress-
ing tool and a follower mounted on said first
slide, means secured to sald first slide for mov-
ing said slide linearly and axially of the grinding
wheel being dressed, said tool and said follower
being mounted for rotation on parallel axes on
said first slide, o second slide movable parallel to
the movement of said first slide, a templet mount-
ed on said second slide, said follower and said
templet being in engagement during operation
of said apparatus to determine movement of said
tool transversely of the path of linear move-
ment of said slides, a link mechanism connecting
said tool and follower for causing simultaneous
rotation of said follower and said tool about said
parallel axes, means connected to said second
slide and movable therewith, operating connec-
tions connecting the means secured to said first
slide and the means connected to said second

slide for causing movement of said slides in op- .

posite directions, said operating connections in-
cluding means for moving said first slide a lesser
distance than the distance through which said
second slide moves when said apparatus is oper-
ated to move said second slide.

12. Apparatus for forming a contour on a grind~
ing wheel including a ‘slide movable axially of
said grinding wheel, an arm pivoted at one end
to said slide, a tool pivoted to said arm adjacent
the pivoted end of said arm, a templet mounted
on said apparatus and movable parallel to said
slide, a follower contacting said templet and pivot-
edly mounted at the free end of said arm and
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connected by a link to said tool, a movable eylin-
der fixed to said slide, a piston within said eylin-
der, a base supporting said slide, said piston being
fizxed to said base, a cylinder fixed to said base
and having a piston movable therein, conduit
means connecting said cylinders, an elongated
slide guide extending from said base and provided
with a rack, a slide mounted on said slide guide
and connected to said movable piston, a rotatable
pinion supported on said last slide and contacting
said rack and means connected to said pinion
for rotating said pinien for causing movement of
said last slide along said slide guide.

13. Apparatus for forming a contour on a
grinding wheel and including a slide movable
axially of said grinding wheel, pivoted means
pivotedly mounted on one end of said slide, a
dressing tool mounted on said pivoted means ad-
jacent the pivoted end thereof, a follower mount-
ed on sald pivoted means and spaced from said
tool, means including fluid pressure responsive
means connected to said slide for moving said
slide linearly along the axis of the grinding wheel,
means connected to said fluid pressure responsive

s means for forcing fluid into said fluid pressure

responsive means for moving said slide and in-
cluding a movable support, a templet supported
on said movable support and adjacent said fol-
lower and movable paralle] to said slide, said
follower and said templet being in engagement
during operation of said apparatus to determine
movement of said dressing tool transversely of
the path of linear movement, said templet and
said follower moving in opposite directions during
operation of said apparatus.
NILS HOGLUND.
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