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This invention relates to a method and means for shap 
ing the peripheral surface of a grinding wheel to a helical 
form, such wheels being required for use in the grinding 
of gear wheel teeth, shaft splines or like parts of other 
analogous workpieces. 
For grinding gear wheel teeth of involute form, the 

grinding wheel is required to have upon its periphery a 
helix of pitch and form corresponding substantially to 
that of a worm wheel which would mesh in rotary en 
gagement with the gear wheel to be ground. The cross 
section of the helix would be of rack form. 

Hitherto the forming of the helix on such a grinding 
wheel has been effected by means analogous to those used 
in the cutting of screw threads, or by the crushing action 
of hard rollers. 
According to the invention the desired helix on the 

periphery of a grinding wheel is generated by means of 
a rotary tool resembling a toothed wheel the contour of 
the teeth of which is conjugate to that of the form to 
be imparted to the grinding wheel. 

In one example, the invention consists of a method 
wherein there is presented to the periphery of a rotat 
ing grinding wheel, an end face of a rotary cutting tool 
as above defined, mounted with its rotation axis parallel 
with a tangent to the grinding wheel, and wherein the 
tool is traversed in a direction parallel with the axis of 
the grinding wheel and concurrently rotated at the rate 
it would derive from engagement with a rotating helical 
gear wheel of the same pitch as that of the helix to be 
formed on the grinding wheel. 
The invention also comprises means as hereinafter de 

scribed for performing the operations defined in the pre 
ceding paragraph. 

In the accompanying drawings, Figure 1 is a side ele 
vation, Figure 2 an end view, Figure 3 a plan of a ma 
chine for shaping a grinding wheel in accordance with 
the invention, and Figures 4 and 5 are schematic diagrams 
illustrating different possible orientations of the main ele 
ments of such a machine. 

Referring to the drawings, the machine there shown 
comprises a base a on which is formed or secured a 
bracket b. To the bracket there is pivotally attached 
one end of a hollow arm c on which is mounted an elect 
tric motor d. Within the arm are contained two gear 
wheels e, f of equal size, and an intermediate and smaller 
driving wheel g, the latter being driven by the motor d. 
Angular movement of the arm about the axis of the pivot 
is controlled by adjustable stopsh. - - - 
The grinding wheel i to be treated, is mounted on the 

spindle j of the wheele, and on the spindle k of the wheel 
f (which also serves to provide the pivotal connection 
between the arm and bracket) is mounted a master con 
trol wheel m having on its periphery a helix of pitch 
corresponding to the helix to be formed on the grinding 
wheel. The wheel m is preferably (though not essen 
tially) of about the same diameter as the grinding wheel, 
but its helical pitch is identical with that of the grinding 
wheel. 
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2 
On the base a of the machine and beneath the arm c. 

is formed or secured a guide n for a slide o, the direction 
of movement of the slide being parallel with the axes of 
the wheels e, if and on the slide o is mounted a slide p 
which is movable on the slide o in a direction at right 
angles to the movement of the slide O. - 
On the slide p is provided a bearing q for a spindl 

r, which bearing may be angularly adjustable in a hori 
zontal plane. At its opposite ends the spindle r carries 
a toothed wheel t for engagement with the control wheel 
m, and the cutting tool u for effecting the shaping opera 
tion on the grinding wheel i. 

Alternatively the axis of the tool may be inclined so 
as to be substantially parallel with the helix to be formed 
on the grinding wheel. Also the slide p may be mounted 
on the slide o for movements substantially parallel with 
the helix to be formed on the grinding wheel. 

Examples of such alternative orientations are illus 
trated in the schematic diagrams, Figures 4 and 5; Fig 
ure 4 illustrating an arrangement of the main members 
of the machine wherein the axis of the toothed wheel t 
is inclined to the helix angle or thereabouts of the grind 
ing wheel i, but is fed in a direction at right angles to 
the axes of the grinding wheel i and master wheel m. 
In the arrangement Figure 5, the axis of the toothed 
wheel t is similarly inclined, but in this case is fed in a 
direction parallel with the axis of the said toothed wheel t. 
Any convenient means (not shown) such as nut and 

screw mechanisms are provided for imparting the re 
quired movements to the slides o, p. 

For forming a grinding wheel for the grinding of gears 
of involute tooth form the teeth on the cutting wheel u 
are of involute form and the cross-sectional shape of 
the helix to be formed on the grinding wheel is the con 
jugate rack. The operative end of the cutting tool is 
the right-hand end as viewed in Figure 1, and this end 
is conveniently made from a hard metal composition such 
as tungsten carbide, or of abrasive diamond grains em 
bedded in a suitable metal. 
The required operation on the grinding wheel is per 

formed as follows: 
The slide p is first moved to the left of the position 

shown in Figure 1, in which the tool u is then in an in 
operative position. The arm c is then adjusted verti 
cally by means of the stops h so as to bring the grinding 
wheel i into the position in which the tool by movement 
to the right can form to the full depth the helix upon 
the grinding wheel. After the motor d has been set in 
motion, the slide p is given feed-movements to the right 
until the right-hand end face of the cutting tool u occu 
pies the vertical plane containing the axis of the grind 
ing wheel. During these feed-movements of the tool the 
slide o is moved in the direction parallel with the spin 
dles j, k causing the tool to travel across the periphery. 
of the grinding wheel. Concurrently the cutting tool is 
also rotated by the interaction of the control wheel m. 
and wheel t. - - - - 

It will be apparent that all of the rotary elements being 
synchronised, feed-movements both longitudinal and 
across applied to the tool slides may be effected inde. . 
pendently and either intermittently or continuously. - 

Alternatively the cutting tool is moved to an initial 
position in which its right-hand end-face occupies the 
vertical plane containing the axis of the grinding wheel 
and thereafter the grinding wheel is fed downwards to 
the full depth of the helix to be formed during the rota 
tional and traversing movements described in the first 
example. - - - - - - - - . . . . 

The method above described may be employed fo 
generating the desired form on a grinding wheel having 
initially a plain cylindrical surface, or for restoring the 
surface to the desired form after use. . . . . . . . . . .- 
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Either single-and-multi-start helices may be formed in 
the manner above described. 

Having thus described my invention what I claim as 
new desire to secure by Letters Patent is: 

1. A method of generating a peripheral helix on a 
grinding wheel of abrasive composition, including the 
steps of bringing a toothed cutting surface of a tooth 
contour which is conjugate to that of the form to be 
imparted to said grinding wheel by a relatively slow 
unidirectional movement into tangential cutting contact 
with the outer periphery of the grinding wheel, while 
rotating both said toothed surface and said grinding wheel 
at predetermined, relative speeds, and maintaining said 
tangential cutting contact while moving said toothed 
surface unidirectionally across the outer peripheral sur 
face of the grinding wheel in a fixed linear path. 

2. A method of generating a peripheral helix on a 
grinding wheel of abrasive composition, including the 
steps of bringing the end of a toothed cutting tool of 
a tooth contour which is conjugate to that of the form 
to be imparted to said grinding wheel by a relatively slow 
unidirectional movement into tangential cutting contact 
with the outer periphery of the grinding wheel, while 
rotating both said toothed cutting tool and said grinding 
wheel at such predetermined relative speeds that the 
cutting tool is rotated at the rate it would normally 
derive from engagement with a rotating helical gear 
wheel of the same pitch as that of the helix to be formed 
on the grinding wheel, and maintaining said tangential 
cutting contact while moving said toothed cutting tool 
unidirectionally across the outer peripheral surface of 
the grinding wheel in a fixed linear path. 

3. A method of generating a peripheral helix on a 
grinding wheel of abrasive composition, including the 
steps of bringing the end of a toothed cutting tool of 
a tooth contour which is conjugate to that of the form 
to be imparted to said grinding wheel by a relatively slow 
unidirectional movement transversely of the axis of rota 
tion of said grinding wheel into tangential cutting con 
tact with the outer periphery of said grinding wheel, 
while rotating both said toothed surface and said grind 
ing wheel at predetermined relative speeds, and main 
taining said tangential cutting contact while moving 
said toothed cutting tool unidirectionally across the outer 
peripheral surface of the grinding wheel in a fixed linear 
path which is parallel to the axis of rotation of said 
grinding wheel. 

4. A method of generating a peripheral helix on a 
grinding wheel of abrasive composition, including the 
Steps of bringing the end of a toothed cutting tool of 
a tooth contour which is conjugate to that of the form 
to be imparted to said grinding wheel in a relatively slow 
unidirectional movement into tangential cutting contact 
with the outer periphery of the grinding wheel, while 
rotating said grinding wheel and an accurately formed 
master control wheel at the same speed, driving said tool 
by said master control wheel to impart the desired speed 
relative to that of said grinding wheel, and maintaining 
said tangential cutting contact while moving said toothed 
surface unidirectionally across the outer peripheral sur 
face of said grinding wheel in a fixed linear path. 

5. A machine for generating an accurate peripheral 
helical rack on a grinding wheel of abrasive material, 
including a rotary spindle for mounting the grinding 
wheel, a second spindle having a rotary toothed cutting 
tool mounted thereon, a third spindle having mounted 
thereon an accurately formed master control wheel the 
helical pitch of which is identical to that which is to be 
formed on said grinding wheel, means for rotating said 
grinding wheel spindle and said master wheel spindle at 
equal speeds, means connecting said master wheel with 
said cutting tool in driving relationship whereby said 
cutting tool will be rotated at that speed relative to the 
speed of rotation of said grinding wheel that a correct hel 
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4 
ical pitch will be obtained on said grinding wheel, means 
for guiding said rotating cutting tool in a fixed linear path 
across the surface of said grinding wheel, and means for 
adjusting said cutting tool in a direction transversely of 
the axis of rotation of said grinding wheel. 

6. A machine for generating an accurate peripheral 
helical rack on a grinding wheel of abrasive material, 
including a rotary spindle for mounting the grinding 
wheel, a second spindle having a rotary toothed cutting 
tool mounted thereon, a third spindle having mounted 
thereon an accurately formed master control wheel the 
helical pitch of which is identical to that which is desired 
for said grinding wheel, means for rotating said grinding 
wheel spindle and said master wheel spindle at equal 
speeds, a drive gear fixed to said second spindle and 
meshed in driving relationship with said master wheel, 
means for guiding said rotating cutting tool in a fixed 
linear path across the surface of said grinding wheel, 
and means for adjusting said cutting tool in a direction. 
transversely of the axis of rotation of said grinding wheel. 

7. A machine for generating an accurate peripheral 
helical rack on a grinding wheel of abrasive material, 
including a base, a bracket extending upwardly from 
said base, an arm pivotally attached at one end to said 
bracket, a pair of spaced spindles extending transversely 
of said bracket arm and journalled for rotation thereon, 
the first of said spindles serving as the pivot for said 
arm on said bracket, drive means for rotating the spindles 
at equal speeds, an accurately formed master control 
wheel fixed to said pivot spindle, a grinding wheel of 
abrasive material fixed to said second spindle, a third 
spindle, positioned below and extending transversely of 
said spaced spindles, a toothed cutting tool on said third 
spindle beneath said grinding wheel, a drive gear on 
said spindle meshing in driving relationship with said 
master helical wheel, a support on said base for said 
third spindle, means for guiding said support in move 
ment across said base in a direction transversely of said 
grinding wheel, and means for guiding said support for 
adjustment along said base in a direction transversely 
of the axis of said spaced first and second spindles. 

8. A structure as set forth in claim 7 having adjustable 
stop means for said arm whereby the relative positions 
of said grinding wheel and said cutting tool may be ad 
justed. 

9. A structure as set forth in claim 7 wherein said ad 
justable stop means comprises a pair of opposed stop 
Screws mounted on said base and having a portion of 
said arm extending between said screws. 

10. A structure as set forth in claim 7 wherein said 
spindle drive means includes a drive gear on each spindle, 
said drive gears being of equal size, an intermediate gear 
between and in driving engagement with said drive gears, 
and motor means for driving said intermediate gear. 

11. A structure as set forth in claim 7 wherein said 
drive gear on said third spindle is of the same diameter 
and tooth structure as said cutting tool and is elongated 
to permit maximum adjustment of said cutting tool and 
its support in a direction transversely of the axis of the 
spaced first and second spindles. 

12. A method of generating a peripheral helix on a 
grinding wheel of abrasive composition, including the 
steps of bringing the peripheral edge of a toothed cutting 
tool of a tooth contour which is conjugate to that of the 
form to be imparted to said grinding wheel into tangential 
contact with the outer periphery of the grinding wheel 
with the end face of said cutting tool being so positioned 
relative to the axis of rotation of said grinding wheel that 
a plane through said end face will intersect said axis of 
rotation, and then while rotating both said toothed tool 
and said grinding wheel at predetermined, relative speeds, 
slowly moving said grinding wheel against said cutting 
tool and toward the axis of rotation thereof, while moving 
Said cutting tool across the outer peripheral surface of 
the grinding wheel in a fixed linear path. 
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13. A method of generating a peripheral helix on a 
grinding wheel of abrasive composition, including the 
steps of bringing the peripheral edge of a toothed cutting 
tool of a tooth contour which is conjugate to that of the 
form to be imparted to said grinding wheel into tangential 
contact with the outer periphery of the grinding wheel 
with the end face of said cutting tool being so positioned 
relative to the axis of rotation of said grinding wheel that 
a plane through said end face will intersect said axis of 
rotation, and then while rotating both said toothed tool 
and said grinding wheel at such predetermined relative 
speeds that the cutting tool is rotated at the rate it would 
normally derive from engagement with a rotating helical 
gear wheel of the same pitch as that of the helix to be 
formed on the grinding wheel, slowly moving said grinding 
wheel against said cutting tool and toward the axis of 
rotation thereof, while moving said cutting tool across the 
outer peripheral surface of the grinding wheel in a fixed 
linear path. 

14. A machine for generating an accurate peripheral 
helical rack on a grinding wheel of abrasive material, in 
cluding a rotary spindle for mounting the grinding wheel, 
a second spindle having a rotary toothed cutting tool 
mounted thereon, a third spindle having mounted thereon 
an accurately formed master control wheel the helical pitch 
of which is identical to that which is to be formed on said 
grinding wheel, means for rotating said grinding wheel 
spindle and said master wheel spindle at equal speeds, 
means connecting said master wheel with said cutting tool 
in driving relationship whereby said cutting tool will be 
rotated at that speed relative to the speed of rotation of 
said grinding wheel that a correct helical pitch will be 
obtained on said grinding wheel, means for guiding said 
rotating cutting tool in a fixed linear path across the sur 
face of said grinding wheel, means for adjusting said 
cutting tool in a direction transversely of the axis of rota 
tion of said grinding wheel, and means for inclining the 
axis of said cutting wheel into substantial parallelism with 
the helix to be formed on the grinding wheel. 
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15. A machine for generating an accurate peripheral 

helical rack on a grinding wheel of abrasive material, in 
cluding a base, a bracket extending upwardly from said 
base, an arm pivotally attached at one end to said bracket, 
a pair of spaced spindles extending transversely of said 
bracket arm and journaled for rotation thereon, the first 
of said spindles serving as the pivot for said arm on said 
bracket, drive means for rotating the spindles at equal 
speeds, an accurately formed master control wheel fixed 
to said pivot spindle, a grinding wheel of abrasive material 
fixed to said second spindle, a third spindle positioned 
below and extending transversely of said spaced spindles, 
a toothed cutting tool on said third spindle beneath said 
grinding wheel, a drive gear on said spindle meshing in 
driving relationship with said master helical wheel, a sup 
port on said base for said third spindle, means for guid 
ing said support in movement across said base in a direc 
tion transversely of said grinding wheel, means for 
guiding said support for adjustment along said base in a 
direction transversely of the axis of said spaced first and 
second spindles, and means for inclining the axis of said 
cutting tool into substantial parallelism with the helix 
to be formed on the grinding wheel. 
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