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(CI. 125—11) 13 Claims, 
My invention relates generally to wheel dress 

ing devices, more particularly to devices for 
dressing, truling 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 bulky. 
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 
being done and cannot be tolerated where close 
limits are a criterion. It 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. 
Another 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 cuickly 
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 
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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 chair 

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, usually a diamond, and 
at its free end a templet follower or tracer Con 
nected by a link to the dressing tool so that the 
templet and tool may be rotated simultaneously 
about parallel vertical axes parallel to the axis of 
rotation of the supporting arm. The assembly 
and slide are moved along a longitudinal path by 
hydraulic means. 

50 A manually operated means is provided for 
controlling the hydraulic driving mechanism. 
Monted on the base adiacent the manually op 
erated means and controlled thereby is a slide 
guide supporting thereon a slide. The slide car 

be manipulated to produce contours of small 55 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 reproducing 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 a 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 movement. 
of the dressing tool. 

Referring to the drawings in Figure there is 
shown base 0 on which the tool support as 
sembly and manually controlled operating means 
is mounted. The tool support, assembly come 
prises the arm or lever pivoted at its right, 
hand end in a manner to be described in detaii 
below and supporting the dressing tool 2, 
usually a diamond, adjacent the pivot of the 
arm. The templet follower- or tracer 3 is sup 
ported pivotally at the free end of the arm, the 
templet follower being provided with an arm 5 
and a handle 6, the unit being pivoted by means 
of the pivot stud or screw. T. A link 8 con 
nects the templet follower and the tool so that 
rotation of the templet follower through a pre 
determined arc will work a like rotation through 
an equal arc of the diamond dressing tool. 
Asbest shown in Figures 2, 3 and 4, the bracket 

(4 for supporting the tool is mounted on a stud 
20 extending through the arm i? adjacent its 
pivoted end. The arm is provided with a recess 
2F for receiving the supporting-bearing 22. The 
bearing 22 supports the lower end of bracket 4 
which receives within it and between it and the 
stud a tapered roller bearing 23 retained in place 
by washer 24 and nut 25. This provides a good 
strong rigid support which is capable of with- 4 
standing the stresses and strains-on the tool dur ing dressing operations. 
The arm if on which the tool support, and its 

associated elements are mounted is pivotally 
supported as best shown in Figure 2 in a manner 
comparable to that of the diamond tool holder. 
A slide 26 mounted for movement on the slide 
guide 27 on base 0 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 slide26 is a roller and support bearing 
29. A collar 30 in the form of a cover is mounted 
for rotation on this bearing and supports be 
tween it and the retaining stud. 32 a tapered 
roller bearing 3 ?. Screws 33 hold the arm i? on 
the rotatable collar 30. Thus the arm i is se 
curely and firmly fixed to the slide 26 for rota 
tion about a vertical axis on this slide. 
From what has been described it will be ap 

parent that the arm may rotate about a ver 
tical axis to cause transverse movement of the 
diamond dressing tool 2 and templet follower 
3. The ratio of the arcs or arcuate paths 
travelled by tool 2 and the templet follower. 3 
can be determined by the relationship of the dis 
tance of the point of the tool 2 from the axis 32 
of the arm if and the distance of the point of the 
templet follower 13 from the axis. 32 of the lever 
arm. The greater the distance of the tool from 
the pivot of the arm if the larger the arcs in 
which 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 
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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 
thereon and closing one end of the movable cylin 
der 36 closed at its other end by cylinder head 
37. Gylinder head 3T is provided with an aper 
ture closed by a screw member or plug-38. Fluid, 
such as oil, may be introduced into the system 
through the aperture. Mounted within the mov 
able cyliader is piston 40 having a hollow stem 
opiston rod 4 through which fluid may be in 
troduced into the space between the end of the 

and the cylinder head 37. The piston 
fixed on the base fo. A biasing 

:?? spring 42 is positioned between the end of the 
cylinder and 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 operating 
means to be described is operated to permit the 
flow of fluid from the movable cylinder back into 
the operating mechanism. . . . . . . . . . . . 
A manually operated fluid pressure generating 

mechanism is provided for causing longitudinal 
movement of the dressing tool and its associated 
elements. As shown in Figures 1, 3 and 4, this 
includes a cylinder 45 fixed to... the base 0 by 
means of a bracket 46, This cylinder-communi 
cates with the movable cylinder 36 through a 
conduit 47. Received within the cylinder 45 is 
an elongated hollow piston 48: which forces fluid 
under pressure from cylinder 45 into cylinder 36 
when the piston is forced into the cylinder 45. 
This pistonis provided. With an aperture closed by 
a screw, plug 48 which is reincved to permit en 
trapped air, to be expelled from the fluid contain 
ing system when filled Mounted parallel to. and 
supported by bracket: 46 is slide guide 49 of circu 
lar cross section. Mounted in the upper. Surface 
of this slide. guide. is rack 5. and in, its under Sir 
face, a key, 5d as best shown in Figures 3 and 4. 
A collar-like slide. 52 is mounted on and slides 
along the slide, guide 49. This slide 52 is fas 
tened to, one end of the piston 48 by means of the 
lug 53 and has a. templet stapporting plate, 54 for 
Supporting a templet 55 for purposes. to be de 
scribed. 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 
5. It contacts and cooperates with rack 56. 
The key. 5?, of course, insures that the slides 
tra.Yet a linear path. . 
Thus when the knurled knob. 5 is rotated, the 

pinion 56; tilaVels along rack 58 forcing the slide 
52 and the piston 48, from left to right to force 
fluid from cylinder 65 thirough conduit 4 into 
movable cylinder-35, the fluid passing through 
the hollow stem 4 into the space between the 
piston 40, and the cylinder head. 3. This forces 
the slide 26 from right to left along the slide 
guide 27, thus causing the dressing tool to trav 
erse a path from right to left. When the 

5 knurled knob is rotated in the opposite direction 
it permits: the spring 42, which was placed under 
compression by movement of the cylinder 36 
from right to left to return the slide. 26 and the 
dressing tool to retracted initial position. 
Inasmuch as it is desired to produce a 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 cross 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 rotating 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 tracer is moved to the left during 
the dressing operation, the tool and tracer being 
manipulated by the handle 6. The follower or 
tracer f3 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 2 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 nounted 
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 i to 10. 

Both tool and follower are moUunted 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 fron 
its fastening and also permits the Surface being 
dressed to be contacted at the most desirable 
angle. 
To provide for a fine adjustinent of the tool 

toward and away from the surface being dressed, 
I provide Sub-base 60 having a slide guide 6 on 
Which the base () slides. Adjustment of base ) 
on Sub-base 60 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 
OrleSS. 
As pointed out above, one of the great difficul 

ties with tools of the kind under consideration is 
the replacing of the dressing tool f2, 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 foll 
lower fingers with different diamonds, but both 
should be rapidly interchangeable. No problem 
is involved in changing the follower. 
According to my invention, and as best shown 

in Figures 1, 3 and 4, the diamond 2' on the tool 
holder is mounted in a block 7 O Secured to the 
support 7 on the top of the bracket 4 by means 
of cap screws 72. The block can thus be replaced 
in exactly the same position. To insure that the 

Thus it is easily 
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6 
diamond point is properly centered and central 
ized, I provide the block with three sets of set 
screws 73, T4 and 75 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 indicated, but that many variations may 
be 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, a 
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 cylin 
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 grinda 
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, a 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 
pinion for rotating Said pinion for causing move 
ment of said last Slide along said slide guide, and 



7. 
å templet mountedon, said lastslide andhaying 
a contour to be reproduced on 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 
of the slide supporting, said tool for reproducing 
the templet, contour on a reduced Scale om sad 
grinding wheel. 

4. Apparatus for forming the contour of a 
grinding wheel including a slide movable: along 
a longitudinai path, a dressing tool mounted on 
said slide and movable transversely of Said longi 
tudinal path, means.including a movable: cylinder 
connected to said slides and a stationary piston 
within said cylinder for moving said Slide, and 
means including: a fixed cylinder and a movable 
piston natinted within said fixed cylinder and 
having a volumetric displacement per linear unit 
of travel less than said movable cylinder per 
linear unit. of travel, conduit means. Connecting 
said eylinders for transferring fluid between said 
cylinders, whereby a reduction of OWement. Of 
said movable cylinder with respect to said mov 
able piston results, a templet, connected to and 
novable, with. Said novable piston, a, follower conº. 
nected with said dressing tool for determining the 
transverse. movement of said dressing tool and 
contacting said templet, said dressing tool repro 
ducing the contor of said templet on a reduced 
scale when said nowable, piston is operated to 
cause movement. of the movable cylinder and 
said slide, and a sub-base on which all of the 
aheenamed eleets are lounted for Ove 
ment, transyersely: of Said longitudinal path, and 
lineans, connected to said side for finely adjust-. 
jag-the-transyerse:position of the elements:FOUltr 
ed: O Said Subbase. 

5. Apparatts, for foraig the contOtir of a 
ginding wheel including a slide. nowable along a 
longitudigalpath, a dressing tool mounted. On Said 
slide and nowable transversely of Said longitudi 
nail path, means: including 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 novable 
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, conduit means, connecting 
said cylinders, for transferring fluid between said 
cylinders, whereby a reduction of movement of 
said nowable cylinder. With respect to Said now 
able piston results, a templet connected to and 
moyable, With said novable piston, a follower Con 
nected with said dressing tool 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 movable piston is oper 
ated to cause movement of the movable cylinder 
and said side. 

6. Apparatus: for: forming the contour of a 
grinding wheel including a slide movable. along a 
longitudinal path, a dressing tool raounted on Said 
slide and movable transversely of said longitudi 
nal path, neans including 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 mouthted within said fixed cylinder and 
having a voluimetric displacement per linear unit 
of travel less than said movable cylinder per 
lilaear unit of travel, conduit means connecting 
Said cylinders for transferring fluid betweera said 
cylinders, whereby a reduction of movement of 
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8 
Said movable cylinder with respect...to, said noye 
able, piston re. 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 contacting said templet, said dressing tool 
reproducing the contour of said templet, on a 
reduced, scale when said movable piston is. Oper 
ated to cause movement, of the movable cylinder 
and said slide. 

7. Apparatus for forming the contour of a 
grinding wheel including a Side movable along a 
longitudiinal path, a dressing tool mounted on Said 
slide and movable transversely of said longitudi 
nal path, means including a novable cylinder 

within said cylinder for roying said slide, and 
means including a fixed cylinder and a novable 
piston incunted within said fixed cylinder and 
having a volutetric displacement:per linear unit 
of travelless than said nowable cylinderperlinear 
unit of travel, conduit, means connecting said cyl 
inders for transferring fluid between said cylin 
ders, whereby a reduction of Giovement of Said 
movable cylinder with respect to Said movable 
piston results, a templet connected to and movable 
with said movable piston and a follower connected 
With Said dressing tool and contacting Said tein 
ple. 

8. Apparatus for for raing the contour of a 
grinding Wheel including a Side movable, along a 
longitudinal path, a, dressing tool mounted. On 
Said slide and movable transversely of Said longi 
tudinal path, neans including annovable cylinder 
Connected to Said slide, and a Stationary piston 
Within Said Slide. for moving Saidslide, and means 
including a fixed cylinder and a movable piston 
mounted within said fixed cylinder and having 
a volumetric displacement perlinear unit of travel 
eSS than said nowable cylinder per linear unit 
of travel, conduit means connecting said cylin 
dei's for transferring fluid between said cylinders, 

- Whereby a reduction of movement of said now 
able cylinder with respect to said movable pis 
tON PeSUltS, a templet connected to and movable 
With said movable piston, a follower connected 
With Said dressing tool for determining the trans 
Verse noverinent of Said dressing tool and con 
tacting Said templet, said dressing tool repro 
ducing the contour of Said templet on a reduced 
Scale when said movable piston is operated to 
CauSe novernent of the movable cylinder and 
Said Slide, and neaias including a slide Sub-base 
and a Slide guide upon which said apparatus is 
Inounted 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 
imou?ted. On Said pivoted means adjacent one end 
tilereof, at templet foliower 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 
pressure responsive means for forcing fluid into 
Said fillid pressure responsive means for moving 
Said slide, a templet carried by said last means, 
Said follower and said templet being in engage 
ninent during Operation of Said device... to deter 
nine. novement of Said tool transversely of said 
longitudinal path, said tool and said follower 
being mounted for rotation on parallel axes and 
link mechanism for causing simultaneous rota 
tion of Said follower and said tool. said fluid re 

  

  



9 
Sponsive means and said piston displacing differ 
ent Volumes per linear unit of travel whereby a 
reduction of novement 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 and Said follower inove 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 side, a 
slide guide supporting said slide, a stationary pis 
ton received within Said cylinder, a dressing tool 
mounted on said slide, a fixed cylinder, a movable 
piston received therein and conduit means con 
necting Said cylinders for transferring fluid under 
pressure from said fixed cylinder to said movable 
cylinder to move said slide, and means connected 
to said fixed cylinder for noving said inovable 
piston, said movable piston being hollow and pro 
vided with a screw plug at one end thereof for 
permitting bleeding of air fron Said pistons and 
said conduit, when fluid is injected into said pis 
tons and Said conduit, 

11. Apparatus for forming a contour oil a 
grinding wheel and including a first slide, a dress 
ing tool and a follower mounted on said first 
Slide, means Secured to said first Slide for nov 
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, a 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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10. 
connected by a link to said tool, a movable cylin 
der fixed to said slide, a piston within said cylin 
der', a base Supporting said slide, said piston being 
fixed to said base, a cylinder fixed to said base 
and having a piston movable therein, conduit 
neaths connecting Said cylinders, an elongated 
side guide extending from said base and provided 
With a rack, a slide mounted on said slide guide 
and connected to Said novable piston, a rotatable 
pinion Supported on Said last slide and contacting 
Said rack and means connected to said pinion 
for rotating Said pinion 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 
direSSing tool mounted on Said pivoted means ad 
jacent the pivoted end thereof, a follower mount 
ed on Said pivoted Ileans and Spaced from said 
tool, means including fluid pressure responsive 
means CCinnected to Said slide for moving said 
Slide lineairly along the axis of the grinding wheel, 
means connected to Said fluid pressure responsive 

5 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 parallel to said slide, said 
follower and Said templet being in engagement 
during operation of Said apparatus to determine 
In OWeinent 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. 
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