
Jan. 16, 1951 E. C. OLVER 2,538,532 

GRINDING MACHINE 
Filed Dec. 3, 1945 5. Sheets-Sheet 

INVENTOR. 
EIIL / ALIVER 
B 

  

  



Jan. 16, 1951 E. C. OLIVER 2,538,532 
GRINDING MACHINE 

Filed Dec. 3, 1945 5 Sheets-Sheet 2 

204 (O) 

R INVENTOR. 
/LL / / /LIVER 
BY 

(2 3i:7% ATTORNEY/ 

  

  



Jan. 16, 1951 E. C. OLIVER 2,538,532 
GRINDING MACHINE 

Filed Dec. 3, l945 5 Sheets-Sheet 3 

2 2 7 O is - Ø 

INVENTOR, 
EL L. Ll II/ER 
BY 

42afé:2'- ATTORNEY/. 

  

  

  

  

  

  

    

  



532 2,538 E. C., OLIVER 

GRINDING MACHINE 
Jan. 16, 1951 

5 Sheets-Sheet 4 Filed Dec. 3, 1945 

INVENTOR. 
ELL L. (JLIVER 
BY, -' /2 3%ty fforwEy 

M ?N 
3. C 

    
  

  
  

  
    

  

  

  

  

  

    

  

  



Jan. 16, 1951 E. c. OLIVER 2,538,532 
GRINDING MACHINE 

Filed Dec. 3, 1945 5 Sheets-Sheet 5 

INVENTOR. 

ELL A. A/LIVER 
B 

42 aize ATTORNEYM. 

    

    

  

  

  



Patented Jan. 16, 1951 2,538,532 

UNITED STATES PATENT OFFICE 
2,538,532 

GRNDING MACHINE 

Edd C. Oliver, Adrian, Mich.; Genevieve R. Oliver, 
executrix of said Edd C. Oliver, deceased, as 
signor to Genevieve R. oliver, Adrian, Mich. 

Application December 3, 1945, Serial No. 632,370 
(C. 51-27) 8 Claims. 

This invention relates to a grinding machine 
and more particularly to a grinding machine em 
bodying a uniplanar grinding wheel surface for 
forming or configurating machine tool bits to pre 
determined profiles and for re-sharpening formed 
tool bits to maintain their pre-determined profiles 
as may be required for various types of cutting 
tools or bits used in machine operations. 
The invention comprehends the provision of a 

grinding machine arranged and adapted to form 
templates of tool bit configurations or profiles 
Whereby a template so formed may be subse 
quently utilized to produce form tool bits there 
from as Well as to re-sharpen and reconfigurate 
worn tool bits to their proper profiles. 
The invention embraces a machine arranged to 

produce templates, and which embodies gaging 
means for determining the proper relative posi 
tions of wheel dressing members, templates and 
forming tools carried by suitable fixtures or 
holders. 
An object of the invention resides in a grinding 

machine embodying a rotary grinding medium ar 
ranged to present a plurality of stations, zones 
or positions for performing template configurat 
ing and tool bit forming and re-sharpening op 
erations. - 

Another object of the invention resides in the 
provision of a grinding machine embodying a 
reversible grinding wheel, the machine being pro 
vided with a plurality of stations or zones for ac 
Complishing grinding operations. 
Another object of the invention is the provision 

of a grinding machine embodying means for per 
forming grinding operations at different stations : 
or zones whereby tools of different configurations 
or of different relief angularities may be ground 
or formed without the necessity of intermediate 
adjustments. 
Another object of the invention resides in the 

provision of simple, yet effective means for ad 
justing the relative position of the grinding me 
dium to effect proper grinding operations as well 
aS to compensate for Wear of the grinding me 
dium. s. - 

Another object of the invention is the provision 
of simple tool holder supporting means which may 
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A further object of the invention resides in the 
provision of tool holder supporting means asso 
ciated with a grinding machine and of Such a 
nature that the various angles of relief may be 
formed on tool bits. 
A further object of the invention resides in the 

provision of a grinding machine arranged and 
adapted to configurate or produce a template from 
a master tool in which the template form is en 
larged in comparison with the size of the master 
tool bit cutting configuration and wherein such 
enlarged template may be utilized in forming a 
tool bit or for re-sharpening a worn tool bit 
whereby a high degree of accuracy of tool bi 
profile is obtained. - 

Still another object of the invention is the pro 
vision of an arrangement for dressing or “truling'. 
a grinding Wheel at the locus on the wheel surface 
which is adapted to be engaged by the profile 
configuration of the cutting edge of the tool bit 
to be formed or re-sharpened so as to maintain 
a proper relationship between wheel “truling' and 
tool grinding operations. .. 
Further objects and advantages are within the 

Scope of this invention such as relate to the ar 
rangement, operation and function of the related 
elements of the structure, to various details of 
construction and to combination of parts, ele 
ments per se, 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 invention, which may 
be preferred, in which: v 

Figure 1 is a front elevation view of the grind 
ing machine of my invention; 

Figure 2 is a side elevational view of the grind 
ing machine; 

Figure 3 is a top plan view of the grinding ma-. 
chine; 

Figure 4 is a detail sectional view taken sub 
stantially on the line 4-4 of Figure 1; 

Figure 5 is a front elevational view of the upper 
portion of the machine, certain parts being 

45 

be adjusted and locked in proper operative po 
Sition. 

Still another object of the invention is the pro 
vision of a tool supporting means associated with 
a grinding medium in conjunction with adjusting . 
means to maintain the grinding Surface and the 
cutting edge of a form tool bit in proper relation 
to perform accurate grinding operations. 

use on the gaging means; 
50 

55 

shown in section; 
Figure 6 is a fragmentary elevational view of . 

the gaging means forming a component of the 
invention illustrating a fixture for mounting a 
grinding wheel dressing device in position for 

Figure 7 is a detail view illustrating a method 
of dressing the grinding wheel preparatory to a 
template forming operation; ... 

Figure 8 is a view illustrating a tool bit and 
template holder positioned upon the gaging 
device; . . . 

  



3 
Figure 9 is a fragmentary view illustrating a 

wheel dressing tool and fixture therefor arranged 
upon the gaging device and utilized for wheel 
dressing prior to grinding tool bits; 

Figure 10 is a side elevational view of a for 
Ward portion of the machine illustrating the 
wheel dressing tool in engagement with the grind 
ing wheel for performing a wheel dressing opera 
tion preparatory to a tool bit, forming or re 
sharpening Operation; 

Figure 11 is an elevational view of the forward 
portion of the machine illustrating a tool bit. 
holder, tool bit and template aSSembly illustrat 
ing the position of these elements, during a too. 
bit forming or grinding Operation; 

Figure 12 is a top plan view of an adjusting 
means forming a component, of the invention;. 
Figure 13 is a horizontal Sectional view taken 

substantially on the line 3-3 of Figure 2, 
Figure 14 is a vertical sectional view taken 

Substantially, ora: the line: 4-4 of Figure 13; 
Eigure 15 is a cear elevational view of the 

upper part of the grinding machine; 
Figure 6 is a fragmentary detail Sectional 

view illustrating an adjustinaert, and locking 
means for a component element, of the grinding 
machine Construction; 

Eigure it is an enlarged detail sectional view. 
taken substantially on the line i-ji of Figure:3. 

Figure 18 is a fragmentary detail sectional view 
showing a portion of the adjusting means for the 
girirading. Wheel Spindle; 

Figure 19, is a fragmentary detail sectional 
WieW ShoWing other components of the grinding 
wheel spindle adjusting means; 

Figure. 20 is: a, rear elevational view of the tool 
and template hoider or fixture shown in Figure 
2, and 

Figure, 21 is a top: plan view of the tool and 
template holder. 
While I have illustrated the grinding machine 

Of ray invention and the components thereof as 
eSpecially arranged and adapted for the produc 
tion of tool bit templates and the initial forma 
tion of and resharpening of formed tool bits, it 
is to be understood that I contemplate the ulti 
lization, of my invention for any purpose wher 
ever the same may be found to have utility. 

Referring to, the drawings...in detail, the grind 
ing machine is, inclusive of a frame 10, which, 
in the embodiment illustrated, is inclusive of a 
pedestal or base upon which is mounted an 
upper frame portion 2. which is secured in place 
by means of screws A. The base ... is of hollow 
configuration and is divided by means of a verti 
cal wall 7 which, with the outer walls of the 
base, forms a pair of fluid chambers...or reservoirs 
9 and 20. The reservoir 9 forms a settling 
chamber functioning to permit abraded or com 
minuted materials entrained with a fluid or cool. 
ant to. Settle to the lower portion- of the reservoir 
as indicated at. 2. A Suitable opening is, pro 
vided in a wall of the chamber 9 for cleaning 
purposes, the Opening being normally closed by 
a cover 23. The Wall terminates in its verti 
cal dimension as indicated at 22, forming a spill 
Way for paSSage of fluid. from chamber 9 into 
chamber 20 and determines, the level of coolant 
OI. fluid in the primary reservoir. 9. Thus when 
the level of Coolant.in, reservoir, 9 is above the 
edge of the Wall , the excess amount of coolant 
Will, foW into the Supplemental reservoir. 20 as 
indicated in the direction of the arrows in Fig 
lure 1. 

2,538,582 
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Disposed in the Supplemental reservoir or 
chamber 2 is a fluid circulating pump 25 which 
is preferably of a reversible type having an axial 
Or Central inlet Opening 25 and a radial discharge 

5 outlet 2. The discharge outlet is connected to 
a rigid pipe or tube 29 which extends upwardly 
and Which is provided at its upper extremity with 
a coupling 30 to. Which is contaected a tube 3 
formed of flexible material, the tubes; 29 and 3 
being arranged to convey coolant or fluid from 
the pump 25 to the grinding wheel in a manner 
to be. hereinafter explained. The coolant or 
fiuid performs, among others, the functions of 
cooling the grinding. wheel and the tool bit or 
other instrumentality being ground, and en 
trains: and conveys: the cuttings or abraded ma 
terial resulting from grinding operations away 
from the grinding zones. 
The upper portion of the frame pedestal is 

configurated to form a trough or flared receptacle 
34 bounded by flanges; or wails, 35. Positioned 
immediately beneath. the frame portion f2 is a 
chamber 36 bounded, laterally by Walls. 37, and 
38. aS. ShoWin in Figure. 1 and by, front, and rear 
Wall portionS. 39, and 46 as shown in Figure. 2; 
The Walls. 3 and 38. are formed with projecting. 
baffles. Or shields 4 and 4.2. which extend down 
Wardly, as, shown in. Figure 1, to screen or baffle 
openings. 43, and 46 through which fluid.naay.. pass 
from chamber 34 into chamber 36 and thence. 
through opening 5 in the lower wall of chamber 
36. into the primary reservoir i9. The chamber 
34, also Serves to retain. Some of the abraded-ma 
terial entrained in the coolant fiuid in the same 
Inanner aS this functionis-performed by the pri 
inary reservoir. 9. as hereinbefore explained. 
The frame member 42-is-integrally formed with 

a portion: i. of Semi-cylindrical configuration 
which mates with a similar configuration formed. 
on a cap. or saddle 55, these configurations-form 
ing together a cylindrical bore adapted to accom 
modate a cylindrical sleeve or quill:5i. Arranged 
Within each end of cylindrical member 5.4 are. 
anti-friction bearings. 53. and 54, which, as illus 
trated, are of the ball type. but, which may be, of. 
any. Suitable. type, i.he bearings. 53 and 54. ro 
tatably Support a shaft or spindle 5. Project 
ing for Wardly of bearings. 54, is a tapered-portion 
58 integraliy formed as a part of the-spindle. 53, 
the tapered portion Supporting a fitting. 59 carry 
ing...the-grinding. Wheel construction. In the em 
bodiment illustrated, the grinding medium, on 
Wheel 6 is of annular configuration. and is 
bonded to a base, 61, the latter. baing, secured to 
the fitting. 59. by means...of screws, 62. This form 
of grinding. Wheel, while. generally of annular 
configuration, is Sometimes.referred to asa: “cup 
Wheel. In the present embodiment, the face. 64. 
of the grinding wheel 60 is utilized as the grind 
ing Surface: for grinding or forming operations 
as hereinafter explained. There... is provided a 
fluid. Sealing, device S. of conventional construg 
tion disposed; between the fitting. 53 and the bear 
ing 5á to maintain lubricant...in the bearings and 
to prevent the entrance of fluid coolant into the: 
bearings. The member 66, which is secured to 
One end of the sleeve 5, is provided with a plu 
rality of circumferentially spaced recesses-adapt 
ed to contain expansive coil springs 68 for the 
purpose of biasing the thrust... through the bear 
ingS 54, shaft. 5, and bearings. 53, so that the 
position of the grinding wheel will be determined 
by the thrust plate 2 secured to, the other end 
of sleeve. 5. 
The Spindle or shaft, 57 is: provided at:...its; op 
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posite end with an extension 6 of reduced diam 
eter which is suitably splined to receive a pulley 
construction 69 arranged for slidable movement 
along the splined extension 67 and functions to 
rotate the spindle 5. The pulley construction 
69 is provided with oppositely extending hubs 
0 and if to insure a large bearing area. The 

extension 67 and pulley 69 are disposed within 
a closure or housing 73 which is provided with 
a cap 74 as shown in Figure 4, the housing 3 
and cap 74 being secured to the portion 50 of 
the frame 2 by means of screws 75. The housing 
73 and cap 74 are respectively formed to accom 
modate the Outer races of antifriction or ball 
bearings 76 and 77 which serve to journally sup 
port the pulley 69 and to lend stability to the 
extension 67 of the spindle or shaft 57. The 
pulley 69 is connected by means of a pair of 
V-shaped belts or power transmission means 8 
Which take over a driving pulley 8 carried upon 
a motor Shaft 82 of the driving motor 83. The 
Inotor Shaft 82 is also arranged to support a 
second pulley 84 which is connected by means 

- of a V-shaped belt. 85 or other suitable means to 
a pulley 86 which drives the rotor 28 of the cool 
ant circulating pump 25. By this arrangement 
the motor 83 serves to drive the grinding Wheel 
69 through the medium of pulleys. 69, 8, and 
beltS 80, and to drive the fluid circulating pump 
mechanism by means of pulleys 84 and 86 con 
nected together by power conveying belt 85. The 
belts and pulleys are housed within a removable 
metal closure or shroud 8 as shown in Figure 2. 

. One of the major features of the present inven 
tion is the provision of a plurality of stations or 
ZOneS for effecting tool bit grinding and template 
forming operations. The grinding Wheel 6) is 
enclosed in a housing 89 which is secured to a 
plate 90 forming the rear Wall of the housing, 
the plate 96 being secured to the frame portion 
2 of the machine by suitable means (not shown). 
The housing 89 is secured to the plate 90 by 
means of Screws 92. As particularly shown in 
Figure 1, the housing is configurated with slots 
or openings 93 and 94 exposing certain areas 
of the grinding wheel surface which provide 
grinding zones or stations. 
The flexible tube 3 for conveying the coolant 

terminates in a fitting 95 as shown in Figure 4 
which is connected with a tubular fitting 96 car 
ried by the housing 89, the latter being formed 
at its upper portion with a hollow. configuration 
Or manifold 9 to receive and redistribute the 
Coolant or fluid. The chamber 9 is inclusive of 
abutments or projections 98 and 99 as shown in 
Figure 1, with which a movable vane or valve 
O) is adapted for cooperation to selectively di 

vert Or direct the fluid to the grinding zones 93 
and 94. The vane 00 is secured to a stub shaft 
| Of as shown in Figure 4, the stub shaft being 
provided with a finger piece or manipulating 
means 82 for shifting the position of the fluid 
diverter or vane OC. As viewed in Figure 1, the 
vane is in the position to direct the coolant or 
fiuid entering the manifold 97 from tube 96 to 
the grinding Zone 93. If the manipulating knob 
G2 is turned in a counter-clockwise direction to 
bring the upper portion of the vane OO into en 
gagement with the abutment 98, the coolant or 
fluid Will be directed to the grinding zone 94. 
It should be noted that the edge walls of manifold 
97 which form the upper boundaries of the grind 
ing ZOneS 93 and 94 are canted in a direction 
toward the grinding wheel so as to direct the 
coolant or fluid into the area or zone of the 
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6 
grinding wheel surface at which grinding opera 
tions take place. 
In the present embodiment of the invention 

I have illustrated two grinding stations in con 
junction with dual Supporting means for tool 
carrying fixtures, holders, or the like. To this 
end, there is secured to each side of frame por 
tion 2 members 05 secured thereto by screws 
or other Suitable means (not shown), each of 
said members being formed with a recess to ac 
commodate a Supporting means O7 and 108 
adapted to accommodate a tool holder or other 
instrumentality. Each of the Supporting means 
07 and 98 comprises a substantially semi-an 

nularly shaped member fo, the upper portion 
f of each member O being of slightly lesser 
thickneSS than the remainder of the body of the 
supporting means as illustrated in Figure 16. 
The larger portion of each member i? 0 is 

formed with a serrated or toothed portion 4, 
each Serrated portion adapted for enmeshment 
With a pinion or gear if S contained in each recess 
f 6 formed in members 5. Each pinion f 5 is 
fixedly Secured upon a shaft f which is jour 
naled in Suitable aligned bores or cylindrical 
openings formed in frame portion 2 and mem 
bers 95. Each shaft has a projecting por 
tion upon which is mounted a knurled manipulat 
ing knob 9, which is secured to the shaft by 
means of a key 20 or other suitable means. 
Rotation of the knob 9 will rotate the shaft 
f : 7 and pinion 5, and as pinion 5 is en 
meshed with the tooth portion 4 of member 

0, the latter may be adjusted to change the 
relative position thereof with respect to tie 
grinding wheel for purposes to be hereinafter 
explained. 
Each of the manipulating knobs il 9 is pro 

Vided With a peripheral portion bearing a series of 
indicia .22 adapted to cooperate with an index 
line 23 which is engraved or impressed in an 
arm or index member 24. Each arm or pawl 24 
is pivotally Supported upon the tenon portion (25 
of a threaded member 26 which is mounted in 
member 05 as shown in Figures 13 and 14. The 
tenon 25 terminates in head portion 27 serv 
ing to maintain arm 24 in assembled position. 
Surrounding each of the shafts 7 and disposed 
between each manipulating knob f 9 and mem 
bers 05 is a ratchet or toothed wheel 30 which 
is Secured to knob 9 by means of dowels 3. 
Each of the indices 22 is in alignment with a 
radial Side of each of the ratchet teeth 32 formed 
on the periphery of wheel 30, and the space be 
tween each pair of indices representing a cir 
cumferential distance of movement of members 
fo of one degree. 
Thus if the operator wishes to secure a five de 

gree adjustment of one of the supporting means 
07 or 08, he simply manually lifts or elevates 
the index arm 24 and rotates the pinion 5 
through manipulation of knob 9 until the in 
dicia, 22 indicating 5 degrees is in registration 
With index line 23, after which the arm 24 is 
released and permitted to engage the ratchet 
wheel. The pawl tooth 33 formed on arm 24 
effects an accurate indexing of pinion 5 and 
hence the Supporting means 07 by engaging the 
lateral side of one of the teeth 32 of ratchet 
Wheel 30 which is in the proper position to be 
engaged by the tooth 33. 
Locking or clamping means are provided for 

each of members ff0 for securing the same in 
adjusted position. As will be more clearly seen 
from Figure 16, members 05 are suitably. re. 
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'cessed to accommodate brakeshoes for clamping 
means 36, each having a convexly curved or 
arcuate:Surface to accurately fit the inner arcu 
ate surface of member ff0, as shown in Figure.16. 
Each of the brake shoes 36 and members 05 
are formed, with aligned openings" which receive 
guiding means: Orpins 37 as?shown in Figure 1.6 
So as to maintain the proper relationship be 
tween each brakeshoe and its juxtaposed mem 
ber 50. The pins are: Snugly fitted into mem 
bers foS While the brakeshoes;are slidably a C 
commodated therein to permit relative move 
iment of the Shoes. 
The frame member 2 and each Of members 

:05 are formed With alignedi openings which ac- l; 
commodate and receive transversely extending 
Shafts 39 as particularly Shown in Figures 5 
and 13, reach of which is provided With a team 
?portion or configuration i40 which is arranged 
adjacent the brake shoes. 36. Each of the shafts 
& 39 projects externally; of members if 05, the pro 
jecting portions being adapted to receive:manip 
sulating 'handles: or levers E42 which are secured 
to shafts 39 by means of keys 43-and-set Screws 
::A4. Each of the arms .42 is provided with a 
mariipulating knob 45 for ease. Of manipulation 
of the locking means. From the above it will be 
apparent that the machine-operator may lock 
or release the close frictional engagement of the 
brakeshoe:35:With the inner curved. Surfaces of 
"members : 03 by simply manipulating or partially 
rotating carnas if 42. 
Each of the Supporting means filt and 0.8- are 

provided with a ledge portioni A8 which supports 
ball-like 'configuration 49 Which forms: a mount 
ing-or-support for fixtures: or tool; bit holders, the 
construction and use of which will be hereira 
after described. This ledge portion 48 termi 
natest forwardiyin a gage. Surface or straight-edge 
50-and-the-upper extremity of portion. -f dif each 
supporting means terminates forwardly in: a gage 
surface or straight 'edge 5t, the functions of 
these surfaces being hereinafter explained. 
The machine of my invention is provided with 

3.gagiag naeans for; properly setting wheel; dreSS- 4. 
ing a devices, tool bit blanks and form tools in 
Suitable holdels or fixtures. This gaging naeans 
is inclusive of a vertically disposed bar or naem 
"ber 54, which is secured to the frame it 2-by-suit 
aible means (not shown), the lower portion of 
the bar being formaeci with a projectingledge 355 
upon which is mounted a support 56 which in 
the embodiment illustrated is of bail-like con 
figuration, of a Size identical with the supports 
A9. The upper ends of the bar :54 is adapted 
to support a housing 57 which encloses, a mi 
crometer screw 6 terminating in a manipu 
lating portion 58 provided with a frusto 
conically shaped disc 59. The disc '59 bears: a 
series of indicia, and rotation of disc 59 causes 
lengthwise movement of the micrometer Screw 
equalito the measurement indicated by the 'in 
dicia, the latter indicating comparatively small 
units of measurement, as for example thou 
sandths of an inch. 

I have incolporated means in the nachine for 
adjusting the grindirag wheel ré0 axially, not only 
ifor the purposest of maintaining a definite reta 
tionship between the grinding Surfaces thereof 
and the template and stool-bit holder but also to 
compensate for wear of the grinding-wheel. To 
this: end, there...is Secured to the sleeves or cylin 
drical member 5 ; a runner or block; 62 prefer 
ably of rectangular configuration which is Se 
cured to::sleeve 5 by means, of screws it 63. The 

8 
block or runner 62 is bored;and threaded in can 
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taxis parallel to the longitudinal axis of the 
Spindle 57 and adapted to accommodate a 
threaded member f64. The member 64 is pro 
{vided at one end with a tenon f65 and at the 
gother end with a tenon 66, the tenon 165 being 
journaled for rotation in Semi-cylindrical regis 
itering recesses formed respectively in frame 
(member 2: and cap 55. The tenon i? 66 of mem 
berror:Shaft. 64 is journaled in housing 73. The 
runner $62, as illustrated in Figures 18 and 19, 
is disposed for Slidable movement in a substan 
tially rectangular socket or recess TO which also 
:accommodateSiza Worm wheel fill fixedly Secured 
upon the shaft. -68. Spaced from shaft or men 
{ber 64 is a Shaft ; 12 arranged in a vertical po 
sition as illustrated in Figure 5, thus substan 
tially at right gangles to the axis of shaft f64. 
The Shaft fl2 is journaled in a bore in cap 55 
and is also provided with a tenon 73 which is 
sjournaied in a bore 74 formed in frame mem 
ber 2. Surrounding the upper portion of shaft 
: 2 is a Spacing coliari 75, and secured to a tenon 
: £75 integrally formed at the upper portion of 

5 shaft i2 is a manipulating or hand wheel 77 
which is keyed or otherwise fixed upon shaft 
ii.2 to rotate therewith, the hand wheel being 
Theid.in position by iiaeans of nut 78. The hand 
(Wheel - is preferably provided with a crank 
or handle E9 to facilitate sease of manipulation. 
ifixed upon the shaft 12. and in enmeshment 
*With the Worm wheel; T is a worm 80. 

It will be noted from the foregoing descrip 
tion that rotation of hand wheel T. causes-ro 
tation...of shaft, 22. and worm f&O, which in turn 
loitates Worm. Wheel li and threaded member 
Ef64 to inove the runner or block 1-62 longi 
tudinally causing corresponding longitudinal or 
axial slidable movement of sleeve or quill 5 
Which carries. With it the grinding spindle: 5 and 
grinding heel:50. it: should be noted from figure 
4that the driving pulley, 69 is splined for slidable 
movement upon the: extension S formed upon a 
shaft:57. So that relatively, slidable movement may 
take place between the pulley and extension to 
permit. relative longitudinal movement of the 
Shaft 57. - 

2 Ocking in eans are provided for securing the 
Sleeve i and grinding wheel spindle or shaft 
5 in adjusted position. This means is inclusive 
of a locking; or: clanping block 3 83 as shown in 
Figures 4 and 17, the same being disposed in a 
Sitable recess formed in the cap 55. Disposed 
above the cap 55 is a fitting 34 held in place. by 
Suitable:Screws 85 which is bored to receive a 
threaded innenber Et3S, the latter being, equipped 
With a kalified nanipulating knob if 87 as shown 
in Figures:4 and 17. Thus pressure for:friction 
ally :locking the giblock 33 in ; engagement with 
sleeve 5 inay ibe obtained by manipulating the 
threaded inefiber 3i:86 in gone direction, and re 
lease of the locking actioni of block. 83 may be 
O3tained by rotating the screw 86 in the opposite 
direction. - 

Fhe stool bit and template holders, or fixtures 
and grinding Wheel dressing: means: Will be de 
Scribed in:Coalection. With title statement of oper 
ation of the machirae. 
The Operation and function of the machine 

Gfinay invention in dressing or “truling' the grind 
ing wheel and in producing a master template 
froga;a master tool bit configuration will now be 
eXplained. Figures 2,6,7, and 8: illustrate several 
operations performed upon the machines of my 
invention. - - 
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First, when it is desired to pre-form a template 
from a master tool bit configuration, it is de 
sirable to properly dress or “true up' the grind 
ing surface of the grinding wheel to establish the 
proper relationship of Said Surface with respect 
to a straight edge or gaging surface and a Sup 
port, Figure 6 illustrates the operation of pre 
Setting of a grinding wheel dressing tool in a 
holder or fixture 49). The holder 9) is provided 
at its lower extremity with a portion 9 formed 
With a Suitable semi-spherically shaped socket 
adapted to fit over the ball-like support 56 car 
ried by the ledge 55 formed on bar 54. The 
gaging means is formed with an abutment or 
straight edge 60 which is adapted to be engaged 
by a cylindrical bar or abutment 92 carried in 
a laterally projecting portion 93 of the holder 
f 90. The micrometer screw 59 is set in zero 
position so that the face of portion 58, the face 
of abutment 60 and the center of support 56 
lie in the same plane. With the Socket 9 of 
the holder 99 in engagement with ball support 
f56 and gaging member 92 in contact with the 
gaging face of abutment. 69, a member 94 
carrying at its tip a wheel dressing diamond 95 
is adjusted with respect to the holder until the 
tip of the wheel dressing member 95 engages the 
frontal face of member 58, after which the 
locking screw 96 may be drawn up to lock the 
member 94 in adjusted position. 
After the above described gaging operation 

for obtaining the proper setting of the wheel 

) 

0 
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25 

dressing diamond 95 is completed, the holder - 
90 is placed with the socket portion 9 thereof 

in engagement with a ball-shaped support 98 : 
which is carried in a boss portion 99 formed 
on the bottom or base 290 of the chamber 34, 
this position of the holder being illustrated in 
Figure 7. The straight edge or abutment 50 of 
the supporting means (7 is adjusted by means 
of the adjusting knob i. 9 and index arm 24 
until the abutment face 50 is in vertical plane 
passing through the center of the ball-like sup 
port f 98. In the embodiment illustrated, the in 
dex 23 is in registration with a zero indicia on 
the gaging cylinder 22 as shown in Figure 12, 
when the center of ball-support means 49 is in 
a vertical plane passing through the second ball 
support f98. By elevating the index arm 24 
and then rotating the manipulating knob 9 
until the graduation of the indicia, f22 indicat 
ing ten degrees is in registration with the index 
line 23, the supporting means 07 will be moved 
to a position as shown in Figure 7 with the face 
of the straight edge 50 in a vertical plane pass 
ing through the center of the ball-like Support 
198. Thus, by positioning the holder 99 in the 
position shown in Figure 7 with the cylindrical 
gaging block 92 in contact with the straight 
edge 50 formed on the supporting means 97, 
the wheel dressing member 95 is in a position to 
properly dress or “true up' the grinding wheel. 
This is accomplished by releasing the grinding 
wheel locking means 83 (see Figure 4) and ro-. 
tating the hand wheel 77 which, through the 
medium of gearing fT and 8 effects a longi 
tudinal movement of the grinding wheel spindle 
57 and hence the grinding wheel 59. The grind 
ing wheel is adjusted forwardly until the face 
64 thereof is in a position to be brought into en 
gagement With the wheel dressing diamond 95 
as shown in Figure 7. The grinding wheel sup 
porting spindle. 57 and associated mechanisms 
are locked in position by means of the block or 
shoe 83 through the manipulation of the knpb 
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87, after which the holder 99 carrying the 
dressing diamond is oscillated transversely of 
the machine with gage block 92 in contact with 
the abutment or straight edge 50 until the dia 
mond 95 has effectively “dressed' the face 64 
of the grinding wheel. When the abrasion of 
the wheel ceases under the application of the 
dressing tool 95, the face of the grinding wheel 
then lies in the plane passing through the face 
or straight edge $50 and through the center of 
the ball support 98. 
The grinding wheel is now in a position with 

out further adjustment to form a template blank 
simulated to the form of a master form tool bit 
from which duplicates are to be produced. To 
pre-form a template a master tool bit 200 is 
mounted in a tool bit holder 2 as shown in Fig 
ure 8, the holder 29 having a depending portion 
292 which is configurated with a semi-spherically 
Shaped Socket adapted to fit over the ball-like 
support f 56 carried by the gaging means. The 
tool holder 29 is provided with readily releas 
able means for securing a master tool, tool bit 
blank or a worn tool bit in position for grinding 
or re-forming. The holder is provided with a slot 
adapted to receive a block 222 which is channeled 
to accommodate a tool bit blank or tool bit, the 
block and tool bit being locked in position by 
means of a cam-223 pivoted about a pivot pin 224 
and actuated by a threaded member 225 in en 
gagement with cam 223, the threaded member 
having manipulating knob. 226 tof acilitate manip 
ulation of the threaded member 225, as shown 
in Figure 2. The block 222 in direct engagement 
with the tool bit blank or tool bit is secured in 
the holder in proper position by means of a set 

A template blank 234 is secured to a pad por 
tion 205 formed upon the opposite end of the 
holder 20, the template blank being held in posi 
tion by a clamping means 206 which may be 
drawn into engagement with the template blank. 
With the holder mounted upon the gaging means 
the master tool bit 200 may then be adjusted in 
holder 29 to establish the proper relationship 
between the nose or cutting end of the master tool 
bit 280 and the template blank 24 So as to prop 
erly reproduce the configuration of the tool bit 
in simulation on the template blank. The holder 
20 is then transferred and mounted in the posi 
tion as shown in Figure 2 with the Socket por 
tion in engagement with the ball support 98, and 
the cutting end or nose of the master tool bit 200 
in engagement with the straight edge i50 on the 
supporting means 07 so as to bring the template 
blank 234 into engagement with the face 64 of 
the grinding wheel. The holder 204 is then oscil 
lated and rotated about the center of the ball 
support 98 until the configuration of the nose 
end of master tool bit 206) is reproduced on the 
template blank 204 through engagement of the 
latter with the face of the grinding wheel. It 
should be noted that in the present embodiment 
of my invention, the template is twice as far from 
the center of the ball support. 98 as the cutting or 
nose end of the master tool bit 200. So that the 
resulting configuration on the template blank 204 
will simulate the configuration of the cutting end 
of the form tool bit and twice the size thereof. 
This is an important factor as in Subsequent 
forming of tool bits or re-grinding of Worn tools, 
the accuracy of grinding is greatly enhanced 
through a template or pattern configurated to a 
slarger size than the configuration of the master 
tool bit. . . . . . . . . . . . . . . . . 
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iPreparatory to initially forming a tool bit 
iblark into a finished configuration it is neceS 
say to dress the grinding wheel in the Zone of 
the wheel, that is engaged by the tool bit blank. 
Eo this end, a fixture or holder 20 as shown in 
Figure.9, having a-depending portion 2-- formed 
with a semi-spherically shaped socket to fit over 
the ball support --56 of the gaging means, is also 
iformed at its upper end with a pad portion 22 
fitted with a cylindrical gaging bar 2-3. The 
micrometer screw member 58 is set in initial or 
zero position when engaged by the abutment 23 
carried by the holder 2.0. In this position, a 
grinding wheel dressing diamond 24 carried by 
an adjustable supporting member 2.5 mounted 
in helder 2.0 is adjusted longitudinally until 
the-dressing: diamond 2-4 engages the gaging face 
or straight-edge. 60 carried by the bar 54. After 
the dressing diamond is adjusted to proper posi 
tion, the same is retained in adjusted position by 
a locking screw 2-6. The holder 20 is then 
transferred to the position indicated in Figure 
0 with the socket in portion 2 fitting over the 

support 49, with the gaging bar 23 in engage 
ment with the straight-edge or Surface 5...formed 
on the upper.extremity-of-the-adjustable Support 
ing means D. As will be noted in Figure 10, 
the adjusting means 07 has been moved or ad 
justed by manipulation of index arm 24 and 
manipulating knob 9 to rotate pinion i5:en 
meshed with the tooth portion of means. 97 until 
the graduation on the indicia .22 registers with 
the index 23 corresponding to the angle of re 
lief to be formed upon a tool bit blank 29 as 
:shown in Figure 11. Thus if a ten degree angle 
for the nose end of the tool. 219 is desired, the 
graduation of the indicia, 122 indicating 10 
degrees is moved into registration with the index 
23 on the index arm (24. After properiangular 
adjustment has been made for the tool: Support 
ing means, 0 and the.Said means. Securely locked 
in position by urging cam 40 into engagement 
With the shae 36 through manipulation of the 
operating handle 42, the grinding wheel 60 is 
then adjusted forwardly by releasing the brake 
shoe 83 (see Figure 4) and manipulating the 
hand wheel fill to advance the grinding wheel to 
Ward the dressing diamend-24 to bring the wheel 
into engagement with the diamond as shown in 
Figure 10. The grinding wheel is then locked in 
position by manipulating the finger piece : 87 
to fictionally ulge the brake shoe lib3 to lock 
the sleeve5 and hence the Spindle:57 and grind 
sing wheel 60 in adjusted position, after which 
the holder;2i Disoscillated in a planesefithegrind 
ing wheel face. So that the dressing diamond 2-4 
is brought into engagement with all portions of 
the grinding Wheel face until the abrasion of the 
Awheel or “truling' of Same is accomplished. 

The tool holder 20 f is then provided with a 
tgol bit blank. 2:9 as shown in Figure 1. Which 
is mounted in the tool holder, the latter placed 
'upon the Support 56 of the gaging means and 
the nose send of the tool bit blank 2-9 brought 
into engagement with the surface or straight 
sedge 60 of the gaging means. The finished 
itemplate, produced from the template blank .204 
sas; hereinbefore explained, is brought into engage 
nent with the frontal face of the micrometer 
screw member 58, the latter having been ad 
itsked to a position pre-determining the amount 
sofstock-orinaterial to be removed from the taol 
ibit blank in configurating the form tool bit. 

htts if ten thousandths of an inch is to be 
initially removed from the cutting edge portion 
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sofa tool bit blanktor from a worn tool bit to be 
re-conditioned or re-configurated, the gage 59 is 
moved, through rotation of member 58, to indi 
:cate ten thousandths of an inch. The tool bit 

5 blank 2-9 is adjusted with its cutting edge or 
cutting end in engagement with the straight edge 
60 so as to pre-determine the proper relation 

ship between the template and the Support 49 
to produce the proper configuration on the tool 
:bit. The holder 2 is then transferred into en 
tgagement with the ball like support 49 carried 
by the supporting means 07 and the working or 
snose end of the tool bit blank upon which a con 
figuration is to be formed is brought into engage 

0. 

lis ment with the grinding wheel face 64 as shown 
in Figure 11. The holder 20 is oscillated and 
rotated about the ball-like support 49 until all 
parts of the nose end of the tool blank 2f 9 have 
been configurated by abrasive engagement With 

20 the grinding wheel, this action continuing until 
all portions of the configurations of the template 
204 engage the straight edge 5 and all abrasive 
:action ceases between the grinding wheel and the 
tool bit blank 29, thus indicating to the operator 

25 that the finished tool bit configuration has been 
formed. 

It should be noted that the supporting means 
:07 and 08 are of identical construction, and that 
the templates may be formed or the tools:ground 

30 at either of the grinding zones:93 or 94 by placing 
... the tool holder on the supporting means for. On 
supporting means if 8. When the tool holder Sup 
porting means f O3 is utilized the grinding wheel 
:60 is rotated in the opposite direction by reversing 

35 the direction of rotation of the motor'83. This will 
!also effect a reversal of direction of rotation of 
-the pump rotor 28, but the pump 25 is of a con 
struction to deliver fuid through tube 29 and 3 
to the grinding wheelirrespective of the direction 
of rotation of the pump rotor. It should be noted 
that when grinding is to be carried on in the 
grinding zone '93, the coolant or fluid diverting 
vane feo is positioned as shown in broken lines 
'in Figure 1. When grinding is to be performed 
'upon the right hand side of the grinding wheel 
in zone '94 as viewed in Figure by utilizing the 
tool bit supporting means fo8, the coolant fluid 
should be diverted to the grinding zone '94 by 

to manipulation of the knob iO2 to reverse the po 
sition of the Vane foG into engagement With the 
abutment 98. 
Through the provision of dual-grinding stations 

and through the employment of two tool bit 
55 holder supporting means 07 and 1-08, said Sup 

porting means may be selectively adjusted for 
forming tools of different angularities of relief or 
sclearance, thus facilitating the variety of Work 
that may be performed on my machine Without 
the necessity of re-setting a supporting means. 
with the formation or re-sharpening of each tool 
bit. Thus, a tool bit may be ground upon Sup 
porting means -07 wherein the relief angle may 
be ten degrees for Such tool-bit, and another tool 
bit of different angularity may be ground upon 
the opposite grinding zone of the wheel. The 
only adjustment of the mechanism to utilize 
either of the grinding zones 93 and 94 is to re 
Everse the motor 83 through Suitable electrical 

i0 switching means (not shown) and changing the 
position of the coolant fluid diverting Vane 8. 

It is apparent that, within the Scope of the 
in Vention, modifications and different arrange. 
inents may be made other than is herein dis 
closed, and the present disclosure is illustrative 
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merely, the invention comprehending all varian 
tions thereof. 

I claim: 
i. In a grinding machine, in combination; a 

frame; a grinding wheel journaled for rotation 
on said frame; a pair of laterally Spaced Semi 
annularly shaped members adjustably mounted 
upon said frame for movement about a hori 
Zontal axis; a ball shaped element mounted upon 
each of said members; each of Said members 
being formed with a toothedrackportion; pinions 
engageable with said rack portions for adjusting 
the relative positions of Said members; a pawl 
and ratchet mechanism for indexing each of Said 
members; means including clamping shoes for 
securing said members in indexed position; 
manually operated cam means for moving Said 
shoes to clamping position; the ball shaped ele 
ments on Said Semi-annularly shaped nembers 
being arranged to support tool and template 
holders during tool grinding operations. 

2. In a grinding machine for grinding form tool 
bits, in combination, a grinding wheel journaled 
for rotation. On Said frame; a pair of laterally 
Spaced semi-annularly shaped members mounted 
upon said frame and selectively adjustable about 
a common axis; a ball shaped element carried by 
each of said members; said members adapted to 
support holders whereby form tools carried there 
by may be brought into engagement with the 
uniplanar surface of the grinding wheel; man 
ually operated means for Selectively adjusting 
each of said supporting means; manually oper 
ated means for locking said members in adjusted 
position, means for adjusting the grinding wheel 
axially whereby the uniplanar Surface thereof is 
movable into coincidence with the axis of ad 
justment of the semi-annularly shaped members. 

3. In a grinding machine, in combination, a 
frame; a grinding wheel journaled for rotation 
on said frame; a pair of laterally Spaced tool 
holder supporting members of semi-annular 
shape; said members being mounted for adjust 
ment about a common axis; means for Selectively 
adjusting each of Said members about Said axis; 
the axis of Said members intersecting the axis 
of rotation of the grinding wheel; a straight 
edge provided at one end of each of Said mem 
bers; a ball shaped element carried adjacent the 
other end of each of said members and adapted 
to support tool holders; the center of said ball 
shaped element and said straight-edge on each 
of Said members being on a line passing through 
the common axis of adjustment of Said Semi 
annulary shaped members; means for adjusting 
the grinding wheel longitudinally of its axis to 
bring a uniplanar Surface thereof into coinci 
dence With the common axis of adjustment of 
said members whereby the edges of tools carried 
by the tool holders engage the grinding wheel 
Substantially at the intersection of a plane paSS 
ing through a ball shaped element and straight 
edge with the common axis of adjustment of Said 
InleinberS. 

4. In a grinding machine, in combination; a 
frame; a grinding wheel journaled for rotation 
on the frame; a tool holder Supporting means 
including a semi-annularly shaped member ad 
iustably mounted upon the frame; said member 
having a ball shaped projection formed adjacent 
one end adapted to be engaged by and to properly 
position a tool holder on said ball shaped pro 
iection: a straight-edge formed at the other end 
of the member; said semi-annularly shaped mem 
ber being arranged for arcuate movement about 
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14 
an axis disposed in a horizontal plane passing 
through the axis of rotation of the grinding 
wheel; the center of the ball shaped projection 
and the straight-edge lying on a plane inter 
Secting the axis of adjustment of Said member 
whereby engagement of a tool carried by a tool 
holder with a uniplanar surface of the grinding 
wheel is effected at said intersection; means for 
adjusting and locking Said Semi-annularly shaped 
member in adjusted position; Said adjusting 
means including a gear; Said Semi-annularly 
shaped member being formed With a Serrated 
Surface adapted to be meshed With Said gear; and 
indexing means for determining the relative 
angular position of Said tool holder Supporting 
means with respect to the uniplanar face on the 
grinding Wheel. . 

5. In a grinding machine, in combination, a 
frame; a grinding wheel journaled for rotation 
on said frame; a pair of semi-annularly shaped 
members adjustably mounted upon the frame for 
movement about a common axis of curvature of 
said members; means for adjusting the grinding 
wheel longitudinally of its axis of rotation to 
bring the grinding face of the wheel into coinci 
dence with the common axis of curvature of the 
Semi-annularly shaped members; means for 
locking the grinding wheel adjusting means in 
adiusted position; a ball shaped element mounted 
upon each of said members: each of said mem 
bers being formed with a toothed portion; pinions 
enmeshed with the toothed portions for adjust 
ing the members about their axis of curvature; 
means for selectively securing said members in 
adiusted position; manually Operated means for 
actuating said member securing means; the ball 
shaped elements being adapted to support tool 
and template holders during tool grinding 
Operations. { 

6. In a grinding machine, in combination, a 
frame: a grinding wheel journaled for rotation 
on said frame; a semi-annularly shaped member 
adjustably mounted upon the frame for nove 
ment about the axis of curvature of the mem 
ber; means for adjusting the grinding wheel 
longitudinally of its axis of rotation to bring the 
grinding face of the wheel into coincidence with 
the axis of curvature of the semi-annularly 
shaped member; a ball shaped element mounted 
upon said member; means including rack and 
pinion mechanism for adjusting the member 
about its axis of curvature; indexing means for 
determining the relative angular position of ad 
iustment of said member with respect to the 
frame; means for securing said member in in 
dexed position; manually Operated means for 
actuating said member Securing means; the ball 
shaped element being adapted to support a tool 
and template holder during tool grinding 
Operations. 

7. In a grinding machine, in combination, a 
frame; a grinding wheel journaled for rotation 
on said frame; a pair of semi-annularly shaped 
members adjustably mounted upon the frame for 
movement about a horizontal axis; means for 
adjusting the grinding wheel longitudinally of 
its axis of rotation to bring the grinding face 
of the Wheel into coincidence With the horizontal 
axis of adjustment of the semi-annularly 
shaped members; a ball shaped element mounted 
upon each of said members; each of said mem 
bers being formed with a toothed portion; pinions 
enmeshed with the toothed portions for adjusting 
the members about the horizontal axis; indexing 
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means for determining the relative position of 
adjustment of said, members. With: respect to the 
frame; means including: clamping shoeSi, for. Se 
curing said, members in indexed: position; man 
uaily operated means for actuating. Said clamp 
ing-shoes; the ball shaped elements: being adapted 
to support tool-and-template holders during tool 
grinding, operations: 

8:. In a grinding. machine, in combination, a. 
frame; as grinding, wheel journaled for rotation 
ors said frame; a semi-annularly. Shaped men 
bert adjustably, mounted upon the frame for move 
ment. about the: axis of curvature of the-mem 
ber; means for adjusting the grinding. Wheel 
iongitudinally, of its: axis of rotation to bring the 
grinding face of the Wheel into conincidence: 
with the axis of curvature of the Semi-annularly 
shaped member; means-for-locking the grinding 
wheel against longitudinal movement in adjusted 
position; all ball: shaped element mounted... upon 
said member; said member being formed with 
a toothedi portion; a pinions enmeshed: With the 
toothed portion for adjusting...the member... about 
its axis of curvature; indexing means-for deter 
mining the relative position of arcuate adjust 
ment of said member with-respect to the frame; 
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a clamping: shoe. for Securing: said member in 
indexed position; manually operated...can means 
for actuating said clamping shoe; the ballishaped 
element being adapted to Support a tool and tem 
plate holder during tool: grinding. Operations. 

EDD. C. OIVEER. 
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