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1. 
This invention relates to a method of form 

ing, grinding or sharpening tools and more eS 
pecially to a method of configurating or sharpen 
ing form tool bits manufactured of relatively 
hard materials. 
In the manufacture of form tool bits of 

the character used in machine work for cut 
ting metals and alloys, it has been a recent prac 
tice and development to form such tool bits from 
metal alloys which are extremely hard. By Way 
of example, cutting tools and form tool bits are 
being fashioned from an alloy known as tungsten 
carbide. At the present time this alloy is one 
of the hardest known materials. The production 
of the form tools or cutting tools from this ma 
terial presents a problem of configurating the 
tool form by grinding and of resharpening by 
reason of the fact that the conventional type of 
abrasive or grinding wheel does not Satisfactorily 
grind or sharpen tools fabricated of this material. 
When a tool bit formed of comparatively hard 
metal alloy is brought into contact with the 
conventional grinding wheel, the tendency is to 
result in a "burning of the tool' in which the 
cutting edge does not become sharp but becomes 
chipped or broken presenting an uneven cut 
ting edge, and the grinding wheel surface be 
comes “glazed' by reason of its contact with the 
hard material. 
An object of the present invention is the pro 

vision of a method of grinding or sharpening a 
cutting tool of relatively hard material whereby 
the grinding operation may be performed in a 
short space of time and a Smooth cutting edge 
formed upon the tool or cutting instrumentality. 
Another object of the invention is the provision 

of a method of grinding or sharpening a cutting 
or form tool by impact of a grinding or abrasive 
medium with the tool. 
Another object of the invention resides in a 

method of grinding utilizing a grinding wheel es 
pecially configurated in a manner providing 
zones adapted for intermittent engagement with 
the tool by impact in a manner which substan 
tially eliminates glazing of the wheel and where 
by the life of the grinding wheel is greatly pro 
longed. 

Still another object of the invention resides in 
a method of grinding utilizing a grinding ap 
paratus in which a grinding medium having a 
mutilated grinding area is arranged for coopera 
tion with a tool Supporting means whereby the 
extent of movement of a tool carried by the tool 
supporting means into engagement with the 
grinding wheel is predetermined or restricted 
whereby a grinding or sharpening operation upon 
a tool may be quickly and efficiently completed. 
A further object of the invention resides in a 
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method of grinding utilizing an apparatus for 
sharpening or grinding tools of comparatively 
hard material wherein a complete tool grinding 
or forming operation may embrace a series of 
consecutive grinding or tool forming cycles, each 
of the cycles being limited to removing a com 
paratively Small amount of metal from the tool 
to be formed or sharpened, each metal removing 
operation being carried out by impact of spaced 
grinding areas or Zones provided upon the wheel 
or grinding medium. 

Further objects and advantages are within the 
Scope of this invention such as relate to the ar 
rangemint, Operation and function of the related 
elements of the structure, and to economies of 
manufacture and numerous other features as 
Will be apparent from a consideration of the 
Specification and drawing of a form of the inven 
tion, which may be preferred, in which: 

Figure 1 is a side elevational view showing a 
portion of a grinding apparatus utilized in the 
grinding method of my invention, certain parts 
being shown in section for purposes of illustra 
tion; 

Figure 2 is a front elevational view of the por 
tion of the grinding apparatus illustrated in 
Figure 1; 
Figure 3 is a fragmentary sectional view taken 

Substantially on the line 3-3 of Figure 2; 
Figure 4 is an elevational view of a grinding or 

abrasive element utilized in my invention; 
Figure 5 is a sectional view through the grind 

ing element taken substantially on the line 5-5 
of Figure 4; 

Figure 6 is an elevational view of a modified 
form of grinding apparatus utilized in my inven 
tion; 

Figure 7 is a front elevational view of a form 
of an abrasive means or unit utilized in my in 
vention; 

Figure 8 is a side view of the abrasive unit 
illustrated in Figure 6, certain parts of the con 
struction being shown in section, and 

Figure 9 is an isometric view illustrating one 
of the segments of abrasive material forming an 
element of the abrasive unit. - 
While I have illustrated forms of my invention 

involving the use of a rotary abrasive unit or 
means for forming, grinding or sharpening form 
tools or cutting instrumentalities, it is to be 
understood that I contemplate the utilization of 
the method of forming, grinding or abrading 
wherever the same may be found to be useful 
and to employ the apparatus for removing ma 
terial by impact of an abrading medium with 
various forms of objects fabricated of hardened 
material. 
Referring to the drawings in detail, the grind 
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ing apparatus illustrated in Figures 1,2 and 3 is 
inclusive of a base 0 upon which is Supported an 
upwardly projecting frame . Surrounding the 
lower portion of frame is an outwardly ex 
tending uniplanar portion 2 bounded by an up 
wardly extending flange i8, the construction pro 
viding a receptacle or basin arranged to receive 
fluid that may be directed against the grinding 
or abrasive wheel surface for cooling the grind 
ing wheel and object being ground. The base 8 
incloses a Suitable fluid pump (not shown) 
through which fluid in a reservoir contained in 
the base () is directed under pressure through 
a pipe 5 and a flexible conduit 6 to a mani 
fold from which fluid, guided by a channel 

O 

shaped portion 24, is ejected upon the surface of 
the abrasive wheel 8. 
The grinding or abrasive medium in the form 

of a wheel 8 is mounted upon a shaft 9 which is 
journaled in suitable bearings (not shown) car 
ried in the frame member. The shaft is is pro 
vided with a pulley 28 driven by a belt 2 connect 
ed to a suitable motor (not shown), the pulley 
20 and belt 2 being enclosed in a Suitable guard 
24. The grinding wheel f8 is substantially en 
closed within a housing 22 which is supported 
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upon the frame by means of a shaft 23 Sup 
ported in bearings carried by the frame. 
housing is arranged for adjustment about the 
axis of shaft 23. To accomplish this adjustment, 
the frame of the machine is provided with a bOSS 
23 which is bored to accommodate a shaft 26, the 
latter being provided with an operating or hand 
wheel 27 at one end, the other end portion being 
threaded into a nut, or bushing 29. ihe bushing 
29 is pivotally supported upon a projection 31 
formed integrally with the frame . Thus by 
rotating the hand wheel 27, the shaft 26 being 
threaded into bushing 29, the grinding wheel 
housing 22 may be moved about the axis of shaft 
23. The purposes of this adjustment will be 
hereinafter explained. 
The forward portion of the grinding wheel 

housing 22 is formed with vertically extending 
ways or tracks 32 of dove-tailed cross section 
upon which is slidably supported a member 34. 
The housing 22 is formed with a boss portion 36 
which is bored to accommodate a bushing 37. 
The bushing 3 is fixed in the boss 36 and is in 
teriorly threaded to receive the threaded portion 
38 of a shaft 4 f. Secured to the upper extremity 
of member 34 is a bracket 39 having a boSS por 
tion AG bored to receive the unthreaded portion 
of shaft 4 as shown in Figure 1. Mounted upon 
the upper end of the shaft 4 is a hand wheel 43 
for rotating the shaft. Rotation of shaft 4 by 
means of hand wheel i3 provides a means for 
raising or lowering the member 34 for a purpose 
to be hereinafter explained. 
In configurating form tools, a template is util 

ized with a suitable tool holder for reproducing 
the tool form on the tool bit. The apparatus ill 
lustrated is inclusive of a template forming or 
grinding wheel 48 mounted upon a shaft 9 ac 
tuated by an electrically-operated motor 50. The 
motor 50 is mounted upon a platen 5f which is 
longitudinally adjustable through the medium 
of a threaded shaft 52, the latter provided with 
a hand wheel 53 for rotating the shaft. iihe shaft 
52 extends through a threaded bushing 54 car 
ried by the frame of the machine so that rota 
tion of the hand wheel 53 moves the platen 5, 
motor 50 and template forming wheel 48. A tool 
holder supporting means in the form of a Semi 
spherically shaped member 57 is mounted upon 
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4. 
a ledge 58 formed on the frame of a machine and 
is adapted to accommodate a combined tool 
holder and template carrying means 60. Also 
mounted upon the machine frame is a gage 
or abutment block 6f carried in a mounting 
bracket 62, the latter being secured to the ma 
chine frame by suitable screws. 
The holder 60 may be utilized to configurate or 

profile a template 63 to the shape of a master 
form tool by utilizing the template grinding wheel 
48 in the following manner: The tool holder 69 
is provided with means in the form of a block 
64 provided with a suitable groove or recess to 
receive a form tool bit. A pivotally supported 
calm 65 is arranged for engagement with the low 
er Surface of the form tool carrying block 64 for 
Wedgedly locking the form tool in the block G4, 
the can S5 being moved to locking position under 
the influence of a threaded member 66. With the 
form tool so mounted in the tool holder 69, the 
latter is disposed With a semi-spherical recess 
67 formed in the lower extremity thereof fitted 
Over the ball-shaped support 57, the template 63 
being in a position to engage the template grind 
ing wheel 48. The operator moves the tool and 
template holder 60 in a direction to bring the 
template blank 63 into engagement with the 
grinding wheel 58 until all portions of the master 
tool bit are brought into engagement with the 
abutment 6. When this occurs, the grinding or 
profiling of the template 63 ceases because the 
abutment 6f cooperates with the form tool bit as 
a limiting means for determining the extent of 
grinding Or abrasion of the template blank 63. 
The nachine is also provided with a gaging 

means for coordinating a form tool blank or bit to 
be ground or resharpened to the configuration of 
the finished template. In this connection the 
machine frame if is provided with a second 
spherically-shaped support to adapted to accom 
modate the template and tool holder 6). Dis 
posed above the support 8 is a gage plate or block 

arranged So as to be engaged by form tool 
blank carried by the holder 60 when the latter 
is in engagement with the support 20. Mounted 
upOn the machine frame is a bracket 3 provided 
with a gage block 74 which has a threaded tenon 
(Figure 3) extending through a bushing carried 
by the bracket 73, this arrangement forming a 
micrometer adjustment for the gage block a 
whereby the latter may be adjusted to a particu 
lar position for determining the amount of metal 
to be removed from the form tool bit or bank 
during a grinding operation. Thus by proper 
setting of the gage block 4, in contact with a 
template form 63 carried by the tool holder 60, 
the for in tool blank may be brought into en 
gagement with the gage plate 71 and locked in 
position. So that when the form tool is subse 
quently brought into engagement with the grind 
ing Wheel 8, only the desired amount of metal 
will be removed from the form tool. 
In forming, grinding or resharpening form 

tools of the character shown at 7 in Figure 1, 
the relatively slidable member 34 is provided with 
a Semi-spherically shaped tool holder support 78 
which is also adapted to fit the recess 67 formed 
in the tool holder 60. The upper portion of 
member 34 is provided with a straight edge 80 
which is arranged to operate as a gaging means 
or movement-limiting means for the tool holder 
60 and tool bit 77 by reason of engagement of the 
template 63 therewith. The template 63 is re 
movably Secured to the tool and template holder 
60 and is held in position by means of a thumb 
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screw 8 so that templates of other forms or 
sizes may be interchanged. 
In grinding or sharpening form tools of the 

character shown at 77, it is usual to provide a 
relief angle 79 adjacent the cutting edge of the 
tool. In the apparatus illustrated, the member 
34, adapted to carry the tool holder and template 
support 60, is vertically slidable through rotary 
movement of the hand wheel 43 So that the form 
tool 77 may be caused to engage the wheel 8 in 
different relative positions for varying the relief 
angle formed on the tool bit. 

Heretofore in grinding or sharpening form 
tools of very hard materials, as for example, tools 
formed from tungsten carbide alloys or other very 
hard metal alloys, it has been found that in using 
a grinding or abrasive wheel presenting a con 
tinuous surface, that the form tool of hardened 
metal tends to become "burned' and is not 
ground or sharpened so as to present a clean, 
sharp cutting edge. Moreover the Ordinary 
abrasive or grinding wheel fails to effectively 
grind or cut such hard tool and the Surface of the 
wheel very soon becomes "glazed' and fails to 
function satisfactorily. In the present inven- ; 
tion I have provided a method of configurating or 
abrading hard materials by utilizing a grinding 
or abrasive wheel 8 which is provided with a 
series of spaced grinding Zones or elements for 
intermittent engagement with the tool to be 
ground. As particularly shown in Figures 1, 2, 
4 and 5, the grinding wheel or unit 8 is formed 
with a plurality of radial recesses 84, which re 
cesses divide the peripheral portion of the grind 
ing wheel 8 into a plurality of circumferentially 
spaced segments or zones 85. The recesses 84 
are of considerable radial depth. So that the Seg 
ments 85 have a useful life until WOrn to the 
depth of the recesses. The unit may be moulded 
of an agglomerate of abrasive particles held to 
gether by a suitable cement or bonding agent. 
In the use of the grinding unit 8, assuming the 
latter to be rotating in a clockwise direction as 
viewed in Figure 1 and counterclockwise as 
viewed in Figure 4, the edges 86 formed by the 
juncture of a wall of each of the recesses 84 and 
the peripheral arcuate surface of each of Seg 
ments 85 are adapted to successively strike the 
tool bit 71. The recesses 84 are of a peripheral 
width greater than the thickness of the tool bit 
77 so that during a grinding operation, while 
the operator is urging the tool holder 60 in a di 
rection to bring the tool bit 77 into contact with 
the grinding wheel, the tool bit slightly enters 
each successive recess 84 as the same moves into 
registration with the tool bit so that the portion 
of the tool being ground or configurated is 
struck by each edge 86 of a grinding segment 85 
during rotation of the grinding wheel. I have 
found that the rapid successive impacts of the 
grinding wheel segments with the portion of the 
tool bit to be formed or sharpened, very quickly 
and efficiently abrade or cut away the hard metal 
of the tool bit, providing a sharp cutting edge 
upon the form tool and without 'glazing' the 
grinding Wheel Surface. 
In the utilization of the method of my inven 

tion of grinding tools, means are provided for 
limiting the distance that the tool bit may move 
toward the grinding wheel during each grinding 
operation. This is an important feature of the 
invention for the reason that should the form tool 
bit be permitted substantial movement in a direc 
tion toward the grinding wheel, Such excessive 
movement would permit the tool to move too 
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deeply into one or more of the recesses 84 which 
would result in damage to the grinding Zones 
or segments and possible damage to the machine. 
I have found that in employing the method of my 
invention it is practicable to remove about five 
thousandths of an inch of metal from the tool 
bit at each individual grinding cycle or operation. 
To prevent excessive movement of the tool bit 
toward the wheel, the tool holder 60, bearing a 
tool bit 77 to be ground and a template 63 for 
controlling the form of the tool, is placed in co 
operative relation with the support 70 of the gag 
ing means. To adjust the tool bit for the re 
moval of five thousandths of an inch of metal, 
the micrometer gage block or abutment 74 is ro 
tated until it projects forwardly from normal 
position a distance of ten thousandths of an inch. 
The template 63 is then caused to contact the 
gage abutment 4 and the form tool 77 re-ad 
justed by manipulation of the cam 65 and retain 
ing Screw 66 until the end of the form tool is in 
contact with the abutment plate 7. As the tool 
holder support 70 becomes in effect a fulcrum for 
the tool holder support 60, and as the distance 
from the center of the support 70 to the template 
63 is substantially twice the distance of the center 
of the support T0 to the upper or cutting: edge 
of the tool bit 77, the tool bit will be in a posi 
tion relative to the template so that five thou 
Sandths of an inch of metal may be removed when 
the tool bit is brought into engagement with the 
grinding wheel 8. After the tool bit 77 has been 
adjusted into contact with the abutment plate.7 
and the can 65 brought into locking engagement 
With the block 64, the holder 60 is transferred to 
the Support 78 with the template 63 adjacent 
but out of engagement with the straight edge 
or template movement-limiting means 80 as 
shown in Figure 1. With the tool holder in this 
position the operator exerts a force upon the same 
in a direction toward the grinding wheel, bring 
ing the tool bit into forcible engagement with the 
grinding wheel. As the grinding wheel rotates, 
the recesses 84 are brought into consecutive and 
rapid registration with the tool bit 77, the latter 
being projected slightly into each recess. This 
projection of the tool into the recesses positions 
the tool so that the edges 86 of the segments strike 
the nose of the tool and remove the metal from 
the tool by impact and without "burning' the 
metal. I have found that this action results in a 
Smooth and sharp cutting edge being formed on 
the tool. The template 63 is in a position to en 
gage the straight edge 80 to prevent the tool from 
moving into the recesses an abnormal amount. 
The Successive impacts of the segments of the 
grinding wheel engaging the tool, very rapidly 
CutSaWay or removes the metal until all opera 
tive portions of the template 63 engage the 
straight edge 80. If a greater amount of metal 
is to be removed from the tool than may be ac 
complished at One operation, the operator trans 
fers the tool holder 60 to the support 70 and re 
adjusts the tool 77 into engagement with the 
abutment plate 7. After such re-adjustment is 
made, the tool holder 60 is again placed upon the 
support 78 adjacent the grinding wheel 8 and 
a further grinding operation effected to remove 
the desired amount of metal predetermined by 
the setting of the micrometer gage 74. 

I have found that during a grinding operation, 
the tool holder 60 is vibrated to some extent by 
the Successive impacts of the grinding wheel seg 
ments engaging the tool as the successive im 
pacts tend to move the tool away from the grind 
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ing wheel, but the force exerted by the operator 
maintains the tool in a position to be continui 
Ously engaged by the wheel segments. As soon 
as the required amount of metal has been re 
moved, the template 63 engages the straight edge 
and the vibrations of the tool holder cease by 
reason of the completion of a grinding cycle. 

I attribute the successful operation of this 
method of grinding or configurating tools to the 
fact that the tool is permitted to move slightly 
into each Successive recess and that the impact 
of a grinding segment with the tool effects a more 
rapid and efficient removal of the metal than 
does the engagement of a tool With an uninter 
rupted grinding Wheel Surface. 
Another form of apparatus for carrying out 

the method of my invention for removing hard 
metal from objects is illustrated in Figures 6 
through 9 inclusive. As shown in Figure 6 the 
apparatus or grinding machine is inclusive of a 
base 90 having an enlarged receptacle portion 9 
to receive the coolant or fiuid directed against 
the grinding wheel 92 through a tube 95 con 
nected to a fluid pump (not shown). The grind 
ing wheel 92 is of the so-called 'cup' type and is 
inclusive of a metal backing plate 93 which is 
mounted upon a suitable arbor 94 and rotated by 
driving means (not shown). The frame portion 
96 of the machine is provided with two openings 
97 and 98 providing two zones of access to the 
grinding wheel 92. The apparatus is provided 
with two arcuately-shaped members 99 carried 
by the frame 96 of the machine and each is pro 
vided with a semi-spherically shaped tool holder 
support iOO. Each of the members 99 is adjust- : 
able about a center lying in a plane passing 
through the axis of rptation of the grinding 
wheel 92 and each may be selectively locked in 
an adjusted position by locking mechanism (not 
shown) manipulated by handle le. Each men 
ber 99 is provided with a straight-edge or abut 
ment plate 04 adapted to be engaged by a ten 
plate carried by a tool holder of the same char 
acter as shown at 60 in Figure 1. The adjust 
ment of members 99 is for the purpose of obtain 
ing various angles of relief for tool bits. 
The grinding wheel as utilized in this form of 

apparatus is preferably fabricated of several in 
dividual abrasive or grinding units or segments 
6 of the configuration shown in Figure 9. In 

the embodiment shown in Figures 7 and 8, eight 
abrasive units or segments f6 are employed 
which are spaced apart or separated by Spacing 
members Ci to secure the units in Spaced rela 
tion. The spacing blocks GT are held in place 
by means of screws 98 threaded into openings 
provided in the backing plate 93. Each of the 
abrasive units S is provided with an in Wardly 
extending projection f it having an angularly dis 
posed arcuate surface . Means are provided 
for securing the units 06 in position on the back 
ing plate, said means being in the form of an 
annular securing ring i 2, which is formed With 
a peripheral surface 4 angularly arranged to fit 
the arcuate surfaces of the units or segments, 
as particularly shown in Figure 8. The annular 
member i i2 is securely held to the backing plate 
93 and in engagement with the units 96 by means 
of screws is threaded into Suitable openings 
formed in the plate 93. As illustrated in Figures 
6 through 9 inclusive I have found it preferable 
to use independent segments (6 Suitably Spaced 
for utilization with the grinding apparatus shown 
in Figure 6 for grinding hardened tool bits of the 
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shown in Figure 4. 

8 
character shown at 6 in Figure 8. It is to be 
understood that the tool bit f6 is carried by a 
tool and template supporting unit of the character 
shown at 60 in Figure 1. A cup type wheel of a 
character adaptable for use with the apparatus 
shown in Figure 6 may be used in which portions 
of the abrasive unit may be spaced through the 
provision of radial recesses formed in the grinding 
wheel in the same manner as in the wheel i8 

However I have found it 
practical to utilize the form shown in Figures 7 
through 9 inclusive for a cup-type wheel, for the 
reason that the independent units 0.6 may be 
quickly and easily replaced when the same have 
been worn down. 
The principle of operation and method of grind 

ing hardened tools on the apparatus illustrated in 
Figures 6 through 8 inclusive is the same as that 
employed in utilizing the apparatus illustrated in 
Figures 1 through 5 inclusive, i.e. an abrading or 
removal of metal from the tool bit by impact of 
the edges 7 of the units fe8 when the abrasive 
unit is rotating in one direction, and the impact 
of edges 8 of units 36 when the abrasive unit 
is rotating in the opposite direction. It is to be 
understood that the driving means for rotating 
the grinding unit in the apparatus shown in 
Figure 6 is of a reversible character, so that the 
zones 97 and 98 provide for use of diametrically 
opposed grinding positions on the cup wheel 
through the enployment of a template and tool 
holder mounted upon either of the ball-shaped 
Supports 89. 

It is apparent that, within the scope of the 
invention, modifications and different arrange 
mentS may be made other than is herein disclosed, 
the present disclosure is illustrative merely, the in 
vention comprehending all variations thereof. 
What I claim is: 
The method of grinding a hardened form tool 

of the character described which includes advanc 
ing said tool by yielding pressure against a rotat 
ing grinding wheel having grinding zones spaced 
apart circumferentially a distance greater than 

5 the dimension of the tool in the direction of ro 
tation of the wheel to cause the tool to engage 
Said grinding Zones and to enter... the spaces be 
tween them in response to said pressure so that 
the leading edges of said zones by successive im 
pacts with Said tool will vibrate the latter to 
renove metal from said tool by such impacts and 
by abrasion without objectionable burning of the 
tCol Or glazing of the wheel, and regulating the 
aimount of metal removed from said tool by posi 
tively limiting the degree to which said tool is 
advanced in the direction of said wheel by said 
preSSure. - 

CLIFFORD I. GARRISON. 
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