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This invention relates to a grinding machine

and more particularly to & 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 he 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 tocl bits there-
from as well as to re-sharpen and reconfigurate
worn tool bits to their proper profiles.

The invention embraces & 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.

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. b1t
profile is obtained. .

Still ancther object of the invention is the pro-
vision of an arrangement for dressing or “truing”.
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 “truing” 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: :

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

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"”

- use on the gaging means;

50

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
{0 perform accurate grinding operations.

65>

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 gagmg';

device;
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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 hits;

PFigure 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 hit: forming or re-
sharpening operation; }

Figure 11 is an elevational view of the forward:
portion of the machine illustrating a.toel bit.
holder, tool bit and template assembly illustrat-
ing the position of these elements. during a. tool
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 t3—I13 of Figure 27

Figure 14 is a vertical sectional view taken
substantially: on: the line: {4—{4 of Figure 13;

Figure 15 is a rear elevational view of the
upper part of the grinding machine;

Figure 16: is: a fragmentary: detail: sectional:
view illustrating an adjustment and. locking
means for a. component element of the grinding
machine construction;:

Figure: 17. is an enlarged detzil sectional view:
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taken substantialiy-on the line {7—17:of Figure 3;.

Figure 18 is a fragmentary detail sectional view ¢

showing:a. portion. of: the adjusting means for the
grinding wheel'spindle;

Figure 19:is a fragmentary defail: sectional
view showing other: compoensats of the: grinding:
wheel spindle adjusting means;

- Figure 20:is: g rear elevational view of' the tool
and: template: holder 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 grihding: machine
of' my 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 uti-
lization. of my invention for any purpose wher-
ever the same may be found to have utility.

Referrihg 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 {1 upon which is. mounted an
upper. frame.portion. {2. which.is secured. in.place
by means of screws 14. The base Il is.of hollow
configuration. and is divided. by means. of a verti-
cal wall T which, with the outer walls- of. the.
base, forms. a. pair. of fluid chambers.or reservoirs
19 and 20. The reservoir {9 forms a settling
chamber functioning to-permit abraded or com-
minuted materials entrained with g fluid.or cosl-
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 18 for cleaning
purposes, the opening being normally closed by
a.cover 23. The wall {1 terminates in its verti-
cal dimension as indicated:-at 22, forming a spill-
way. for passage of fluid. from- chamber {8 into
chamber 20 and determines. the level of coeolant
or. fluid in.the primary reservoir 19. Thus when
the.level. of coolant.in. reservoir. {9. is above the
edge of the wall i7, the excess-amount of coclant
will fiow into the supplemental reservoir 20 as
indicated in: the -direction- of the arrows in Fig-
ure 1.
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Disposed in the supplemental reservoir or
chamber 26 is g fluid circulating pump 28 which
is preferably of a reversible type having an axial
or central inlet opening 26 and a radial discharge
outlet 27.. The discharge outlet is connected to
a rigid pipe or tube 28 which extends upwardly
and which is provided at its uppsr extremity with
2 coupling 30 to- which: is connected a tube 3¢
formed of flexible material, the: tubes: 29 and 31
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
fluid 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, 856: Positioned
immediately beneath the frame. portion 12.is a
chamber 26 bounded laterally by walls. 31 and:
38 as. shown. in Fligure. 1 and by front. and rear
wall. portions. §9. and. 48 as. shown in: Figure 2:
The: walls. 87 and- 38. are formed. with projecting
baffles. or shields 44 and 42 which extend down-
wardly, as.shown in. Figure 1, to screen or bafile:
openings 43.and 44 through which fluid may pass
from chamber 34: into. chamber 35 and thence
through opening 45 in the.lower wall-of chamber:
85. into the primary. reservoir 1§.. The chamber
34.also serves. to retain-some. of the abraded - ma-
terial entrained in the coclant fiuid in. the same-
manner as this: function. is: performed: by the pri-
nary reservoir 48.as hereinbefore explained.

The frame member 12.is-integrally formed with
o, portion: §8. 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:54. Arranged
within  each: end. of. cylindrical. member 54 are
anti-friction bearings §3. and. &4 which,. as illus-
trated,. are of. the ball type. but. which.may be:of.
any. suitable. type.. The bearings. 53 and 54. ro-
tatably support a shaft or spindle 57. Project-
ing forwardly of. bearings 54:is.5-tapered.portion
58 integraliy formed as. a.part-of the-spindle. Bl,.
the tapered portion supporting a fitting 58 carry-
ing,.the-grinding wheel construction.. Inh the em-
bodiment illustrated;. the. grinding. medium. or
wheel €8 is: of annular configuration. and. is
bonded: to a. base 61, the latter bhezing, secured.to.
the fitting 59.by means.of: screws-62:.. This.form
of grinding. wheel,. while. generally of. annular
configuration,.is sometimes referred to.as.a:“cup”
wheel. In the present embodiment, the. face. 64.
of the grinding wheel 68 is utilized as the grind-
ing surface: for grinding or- forming operations
as- hereinafter explained. There. is. provided. a.
fluid. sealing. device: §5. of conventionsl construc~
tion.disposed:bstween.the fitting 58.and-the bear--
ing 94.to maintain lubricant.in the bearings and.
to prevent the entrance of fluid coolant into the:
bearings.. The member €§;. which. is-secured. to
one end of the sleeve 51, is provided with. 2 plu-
rality of circumferentially spaced recesses-adapt-
ed fo contain expansive coil springs 88 for the

“purpose of biasing the thrust.through: the. bean-

ings B4, shaft 57 and bearings: 53;. so that. the
position of the grinding wheel will-be determined .
by the. thrust plate 72 secured.to. the other end.
of:sleeve 51. . .

The spindle: or. shaft-51: is: provided. at- its: op~
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‘posite’end with an extension 867 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 5i. The pulley construction
69 is provided with oppositely extending hubs
70 and 7l 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 T4 as shown in Figure 4, the housing 73
.and. cap- 14 being. secured to the portion 50 of
the frame 12 by means of screws 75. The housing
13 and cap 14 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 .61 of the spindle or shaft 57.- The
pulley 69 is connected by means of a .pair of
V-shaped belts or power transmission means 80
which take over a driving pulley 8! carried upon
2, motor shaft 82 of the driving motor 83. The
.motor 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 85 which drives the rotor 28 of the cool-
-ant circulating pump 25. By this arrangement
‘the ‘motor 83 serves to drive the grinding wheel
60 through the medium of pulleys. 69, 8{, and
belts 88, 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 87 as shown in Pigure 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 60 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 31 for conveying the coolant
terminates in a fitting 85 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 97 to receive and redistribute the
coolant or fluid. The chamber 97 is inclusive of
abutments or projections 88 and 99 as shown in
Figure 1, with which a movable vane or valve
100 is adapted for cooperation to selectively di-
vert or direct the fluid to the grinding zones 93
~ and 94. The vane 168 is secured to a stub shaft
{01 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 1008, As viewed in Figure 1, the
vane is in the position to direct the coolant or
filuid entering the manifold 97 from tube 95 to
the grinding zone 93. If the manipulating knob
102 is turned in a counter-clockwise direction to
bring the upper portion of the vane {60 into en-
gagement with the abutment 88, the coolant or
fluid will be directed to the grinding zone 94.
It should be noted that the edge walls of manifold
87 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

an
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‘wheel.
‘effects an accurate indexing of pinion 115 and

.

‘grinding wheel surface ab whxch grmdmg opera—

tions take place.

In the present embodlment 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 12 members 185 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 107 and 108
adapted to accommodate a tool holder or other
instrumentality. Each of the supporting means
107 and 108 comprises a substantially semi-an-
nularly shaped member (10, the upper portion
11§ of each member {10 being of slightly lesser
thickness than the remainder of the body of the
supporting means as illustrated in Pigure 16.

The larger portion of each member (1D is
formed with a serrated or tocothed portion 114,
each- serrated portion adapted for enmeshment
with a pinion or gear 115 contained in each recess
{16 formed in members {85. Each pinion 115 is
fixedly secured upon a shaft 117 which is jour-
naled in suitable aligned bores or cylindrical
openings formed in frame portion 12 and mem-
bers 185. Each shaft {{7 has a projecting por-
tion upon which is mounted a knurled manipulat-
ing ‘knob 18- which is 'secured fo the shaft by
means of a key (20 or other suitable means.
Rotation of the knob ({9 will rotate the shaft
{47 and pinion {i5, and as pinion 15 is en-
meshed with the-tooth portion (14 of member
119, the latter may be adjusted -to change the
relative position thereof with respect to tHe
grinding . wheel for purposes- to he hereinafter
explained.

Each of the manipulating knobs ll9 is pro-
vided with a peripheral portion bearing a series of
indicia 122 adapted to cooperate with an index
line 123 which is engraved or impressed in an
arm or index member 124. 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 125 terminates in head portion 127 serv-
ing to maintain arm {24 in assembled position.
Surrounding each of the shafts |17 and disposed
between each manipulating knob {19 and mem-
bers 105 is a ratchet or toothed wheel 130 which
is secured to knob 119 by means of dowels {31.
Each of the indices 122 is in alignment with a

radial side of each of the ratchet teeth 132 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

140 of one degree.

Thus if the operator wishes to secure a five de-
gree adjustment of one of the supporting means
107 or 108, he simply manually lifts or elevates
the index arm (24 and rotates the pinion (15
through manipulation of knob 119 until the in-
dicia 122 indicating 5 degrees is in registration
with index line 123, after which the arm {24 is
released and permitted to engage the ratchet
The pawl tooth 138 formed on arm 124

hence the supporting means 1071 by engaging the
lateral side of one of the teeth 132 of ratchet
wheel {30 which is in the proper position to be
engaged by the tooth 133.

Locking or clamping means are provided for

-each of members {10 for securing the same in
-adjusted: position. -As will be more clearly seen
from .Figure ‘16, members 105 are -suitably re=




R;538;532

7

-cessed -foraccommodate :brake:shoes-or clamping
means (36, each having a convexly -curved -or
:arcuate:surface:toaccurately fit:the.inner arcu-
-ate:surface:of:member:i:#0,.as:shown in Figure:16.
Fach -of the rbrake:shoes 136 :and :members :105
:;are formed.with.-aligned-openings which receive
guiding means-or:pins 437 as:shown:in Figure .16
80 ras to maintain the proper :relationship be-
dweenreach brake shoe ‘and .its juxtaposed :mem-
‘ber (18, "The pins are:snugly ‘fitted -into :mem-
‘bers 05 while 'the brake shoes-are slidably -ac-
commodated :therein - to :permit :relative ‘move-
ment :of “the shoes. ) :

The iframe meniber {2-and each :6f members
105 -are formed with aligned-operings which ge-
commodste and receive ‘transverssly -extending
shafts 138 as 'particularly shown iin ‘Pigures 5
and 13, ea¢h - of which :is provided «with a -eam
‘portion :or configuration 40 :which :is -arranged
-adjacent:the bralke shoes38." :Each 6f:-the-shafts
439 projects externally of members:195; the:pro-
Jecting -portions being adapted:to-reecive :manip-
alating *handles:or levers ‘42 -which are -secured
to:shafts 139 by means: 6f keys:F43.and:set screws
44, ‘Fach of the arms $42 is provided with -a
-manipulating &nob 445 :for ease-6f manipulation
of 'the'loeking means. ‘From:the:above it will'be
gppatent ‘that ‘the ‘machine -operator may lock
or rélease the élose frictional .engagement of the
brake-shoe 136 with the inner curved surfaces-of
aembers 10:by-simply manipulating or:-partiglly
robating -arms ‘142,

‘“HRach: of ‘the supporting :means (97 and {08-are
‘provided:with-adedge -portion /48 which supports
‘ball-like-configuraticn H9:which ' forms: a mount-
ing-or<support for fixtures-or teol:Bitiholders,:the
construction and use of which will be ‘heréin-
dfbter *deseribed. This ledge :portion 148 ‘termi-
natesiforwardly in-a-gage. surface or-straight.edge

180:and-the upper-extremity of portion: {1 of-each .

supporting -meansitermindtes:forwardly in-a gage

surface or straight-edge 51, ‘the “functions - of

‘these suffaces "being hereinafter :explained.
‘Themachine - 6f myiinvention’is provided with

asgaging means for:properly sétting wheel - dress- 4:

4ing <devices, “tool bit ‘blanks -and ‘form ‘tools “in.
suitable hélders or fiktures. 'This:gaging means
is inélusive -of a vertically -disposed bar-or:mem-
‘ber (164:svhich isssecured to'the frameif2 -by- suit-
able ‘means “(not :Shown), ‘the dower portion -of
the bar being:formed with a projecting ledge:I55
upon *which is ‘mounted -a -support 56 whiehin
#the “embodiment “llustrated :is . of *balllike -con-
figuration. of a :size‘identical :with ‘the:supports

-H48. -~The :upper 'end-of ‘the bar :I54 :is adapted .

1o -support :a housing (U157 which .encloses -a, mi-
crometer screw 16§ terminating iin a ‘manipu-
lating portion :i58 -provided 'with a :frusto-
conically shaped-disc 189. The disc 159 bears:a
series:of  indicia -and rotation of disc i'59 ‘causes
Jdengthwise movement -of -the :micrometer sscrew
equal‘to-the measurement indicated by the in-
dicia, -the -latter indicating comparatively small
qanits of smeasurement, (as .for examnple ‘thou-
sandths of:an:inch.

I have incorporated: means:in-the maé¢hine for
adjusting-the:grinding vwheel -6 axially, not-only
dor thepurposescof maintaining .a-definite:reta-
dionship between :the :grinding -surfaces thereof

and thetemplate - and dool-hit ;hdelder but alsoito

compensate for wear of ithe grinding-wheel. To
this-end, there.is ;secured-to-the sleeve:or. cylin-
drical -member~5{a runner :or block :162 : prefer-
ably -of -rectangular configuration swhich :is :se-

cured to:sleeve 51 by means:ef serews:163. “The *

8

' ‘block -Or:runner: 62 :is:bored :and ithreaded:in an

<
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w@xis tparallel -to rthe ilongitudinal .axis .of :the
:spindle 387 -and :adapted 4o :accommodate .a
#hreaded :member 164. The member :164:is pro-
wided «at one end - with a tenon :165 and at:.the
mther :end :with a-tenon 166,-the tenon :165 being
Jaurnaled;for rotation:in semi<cylindrical regis-
&ering recesses formed -respectively in :frame
anember -£2:-and.cap’55. “The:tenon 166 of :mem-
ber:or:shaft-£64 is journaled in housing 73. . The
xunner :£82, -as illustrated in Figures 18 and 19,
s idisposeii for :slidable movement in . a :substan-
-tially rectangular socket-or:recess IT0 which also

saccommodates:a - worm wheel [T{ fixedly -secured

‘uponsthe shaft:£84. -Spaced:from:shaft or mem-
ther #64-is:a shaft :112;:arranged in-a vertical po-
sition as illustrated !in ‘Figure 5, thus:substan-
‘tally :at :right :angles 4o -the -axis of shaft 164,
‘The shaft :1712 is journaled -in a bore in.cap -55
and:is s:alse -provided swith a :tenon 178 -which is
gourngied:in:a bore {14 :formed in frame mem-
ber:d2. ;Surrounding the:upper portion of.shaft
:112:is aspacing coliar:1 15, and secured:to a-tenon
«£1§ :integrally :formed -at the :upper .portion of

5 shaft :£12 ds .2 manipulating :or -hand wheel 177

which s :keyed .or .otherwise “fixed ‘upon -shaft
k12 :t0 :Totate  therewith, :the -hand wheel ‘being
‘held.in position by means.of-nut i¥8. The hand
~wheel :L17T :is -preferably :provided with .o crank
or :handle :£18 ‘to facilitate .ease of .manipulation.
Fixed :upon the shaft 112.and in.enmeshment
Wwith dhe worm swheel;LH :is.a - worm .£80.

It <will he moted :from ‘the foregoing descrip-
taon ‘that:rotation .of thand wheel 477T:causes.ro-
‘tation of:shaft £12.and worm {80, which in turn
xoiates worm :wheel :17{ and threaded .member
@84 ‘to :move “the -runner or :block : {52 “longi-
S$udinally -eausing .corresponding longitudinal -or
-axial sslidable :movement of :sleeve ‘or -quill *5i
which:carries with it-the grinding spindle’57 and
grinding heel:§8. "It:should be noted-from figure
4:that the driving.pulley 897is-splined forslidable
‘noxement-upon the-extension §7 forimed upon a
shaftf1 so:thatrelatively slidable movement-may
take:place :between ‘the pulley-and extension 1o
permit . rélative longitudindl -movement of the
shait 57.

:Liocking means - are provided for -securing the
sleeve “Bi ‘and grinding wheél -spindle -or shaft
F1:in-adjusted position. “Thisimeans is inclusivé
of :a:locking: or:clamping :block 3683 as :Shown in
Figures 4 and 17, the same being disposed in-a
siitadile recess ‘formed vin-the. cap :55. Disposed

“abaove thercap 55 is-a fAtting 184 held in place-by

suitable :serews HES which is bored to receive -a,
threaded member 485, rthe slatter being. equipped
with-avknutled -manipulating kaobk £87:as shown
in Figures:and:17. 'Thus:pressure:for friction-
ally :leeking the :hlock {23 in:engagement with
sleeve 51 :mmay <be cobtained -hy manipulating the
threaded -member ;486 7in sone- direction, :and .re-
leaseof rthe locking action:of ‘block .{83-may ‘be
obtained:hyrotatingdliesscrew 188 in the opposite
direction. . o

“Fhe:toal bitrand template holders. or “fixtures
and {grinding swheel :dressing :means -will be de-
seribed:in:connection with:thie statement of oper-
ation «of ithe -machine. -

‘"Zhe -operation :and function -of ‘the machine
gfmmy:inventionin dressing or“truing” the grind-
ing -wheel vand 4nproducing -a ‘master template
from :a:master toolhit-confisuration-will: now be
axplained. Figures:2,:6,7-and §iillustrate several
operations performed-upon:the machine-of my
invention. B . ’ :
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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 suriace 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 {90, The holder {93 is provided
at its lower extremity with a portion 191 formed
with a suitable semi-sphericailly shaped socket
adapted to fit over the ball-like support 186 car-
ried by the ledge {55 formed on bar 154. The
gaging means is formed with an abutmeént or
straight edge 166 which is adapted to be engaged
by a cylindrical bar or abutment 192 carried in
a laterally projecting portion 193 of the’ holder
180. The micrometer screw 159 is set in-zero
position so that the face of portion 158, the face
of abutment {60 and the center of support 156
lie in the same plane. With the socket 191:of
the holder (99 in engagement with ball support
156 and gaging member 192 in contact with the
gaging face of abutment- {60, a member {34

carrying at its tip a ‘wheel dressing diamond {85 ¢

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 195 may be drawn up to lock the
member (84 in adjusted position.

After the above described gaging operation
for obtaining the proper setting of the wheel

20

il

dressing diamond 195 is completed, the holder -

-190 is placed with the socket portion 191 thereof

in engagement with a ball-shaped support 198 “u

‘which is carried in a boss portion 199 formed
on the bottom or base 200 of the chamber 34,
this position of the holder being illustrated in
Figure 7. The straight edge or abutment 150 of

the supporting means 107 is adjusted by means-

of the adjusting knob {19 and index arm {24
.until the abutment face 158 is in vertical plane
passing through the center of the ball-like sup-
port 198.. In the embodiment illustrated, the in-
dex 123 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 198. By elevating the index arm 124
and then rotating the manipulating knob (19
until the graduation of the indicia 122 indicat-
ing ten degrees is in registration with the index
line 123, the supporting means 187 will be moved
to a position as shown in Figure 7 with the face

'of the straight edge 150 in a vertical plane pass- &

ing through the center of the ball-like support
'198. Thus, by positioning the holder 199 in the
position shown in Figure 7 with the cylindrical
gaging block 192 in contact with the straight
edge 150 formed on the supvorting means (97,
the wheel dressing member 195 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 171 and i80 effécts a longi-
tudinal movement of the grinding wheel spindle
57 and hence the grinding wheel 8. 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 (85
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 183 through the manipulation of the knob
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{81, after which the holder 198 carrying the
dressing diamond is. oscillated transversely:-of
the machine with gage block 192 in contact with
the abutment or straight edge 158 until the dia-
mond 195 has effectively “dressed” the face 64
of the grinding wheel. When the abrasion -of
the wheel ceases under the application of the
dressing tool 185, the face of the grinding wheel
then lies in the plane passing through the face
or straight edge 150 and through the center‘o'f
the ball support 198.

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 dupilicates are to be produced. To
pre-form a template a master tool bit 200 is
mounted in a tool bit holder 28! as shown in Fig-
ure 8, the holder 284 having a depending portion
262 which is conﬁgurated with a semi-spherically
shaped socket adapted to fit over the ball-like
support 158 carried by the gaging means. The
tool holder 281 is provided with readily releas-
able means for securing a master tool, tool bit
blank or a worn tool bit in position for grmdmg
or re-forming. The holder is provided with a slot

"adapted to receive a block 222 which is channeled

to accommiodate 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 to facilitate manip-
ulation of the threaded member 225, as shown

‘in Figure 2. The block 222 in dufect engagement

with the tool bit blank or tool bit is secured in
the holder in proper posmon by means of a set

screw 227.

A template blank 284 is secured to a pad por-
tion 205 formed upon the opposite end of ‘the
holder 201, the template blank being held in posi-
tion by a clamping means 286 which may be
drawn into engagement with the template blank.
With the holder mounted upon the gaging means
the master tool bit 2080 may then be adjusted in

= holder 291 to establish the proper relationship

between the nose or cutting end of the master tool
bit 280 and the template blank:284 so as to prop-
erly reproduce the configuration of the tool bit

in simulation on the template blank. The holder

201 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 188,-and
the cutting end or nose of the master tool bit 208
in engagement with the straight edge 150 on the
supporting means 187 so as-to bring the template
plank 264 into engagement with the face 64.0f
the grinding wheel. The holder 281 is then oscil-
1ated and rotated about-the center of the ball
support 198 until the conﬁguratmn of the nose
end of master tool bit 208 is reproduced on the
uempla.te blank 284 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 eenter of the ball support 198 as the cutting or
nose end of the master tool bit 208 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 thesize 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
Jarger size than the conﬁguratmn of: the master

tool. bit.
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Preparatory to initially forming a :teol hit
iblank inte :a finished -configuration it is neces~
Sary ;to -dress -the igrinding wheel in fthe Zone -of
the wheel, that is-engaged by :the tool bit hlank.
“To this end, -a fixture or.holder 210 as.shown in
Figure 9, having .a-depending portion 244 formed
with :a semi-spherically .shaped. socket o fit over
+he ball support -£56-0f the .gaging means, is.also
farmed at .its upper end with a pad portion 242
fitted with -a .cylindrical .gaging har 243. The
micrometer screw member E88 is.set.in initial.or
zero position when engaged by the .abutment.213
carried by .the holder 2i8. In this position, a
;grinding wheel :dressing .diamond 214 carried by
an adjustable .supporting member 2i5 mounted
dn ‘helder 249 is .adjusted lengitudinally .until
the-dressing diamond 2:(4 engages the.gaging face
or:straight.edge 160 carried bydhe:bar (54. After
fhe dressing diamond is adjusted to proper posi-
1ion, ithe same .is retained in.adjusted position by
a docking .screw 2.46. The holder 240 :is then
Iransferred to the position indicated in Figure
40 -with the:sacket.in portion 211 fitting .over the
support 149, with the.gaging bar 213 in engage-
ment with thestraight-edge.or.surface {51 formed
:on.the upper.extremity.of the.adjustable support-
Ang means LD1. .As will be noted :in Figure 19,
{he .adjusting means 107 has been moved or ad-
dusted by :manipulation of index .arm 24 .and
‘manipulating :knob {19 fo rotate pinion 115 .en-
;ameshed with.the footh portion.of means (087 until
‘the .graduation-on the indicia 122 registers with
the index 123 corresponding fo the angle of xe-
dief 1o .be formed upen a tool bit bHlank 249 as
shewn .in.Figure 11. Thus if a ten degree angle
for the nose .end of the fodl 219 is.desired, the
graduation of the indicia 122 indicating 10
degrees is. moved into registration with the index
428 ‘on fhe index .arm [24. After proper:angular
adjustment has been . made for the toal support-
-~ dng.means .t81.and the.said means securely locked
in jpositien .by -urging :cam .180 .into .engagement
swith the:shee 436 through manipulation :of .the
«operating ‘handle 142, .the grinding wheel .68 is
ithen adjusted forwardly by releasing the brake
shoe 83 -(see Figure 4) :and manipulating the
‘hand wheel 17 to -advance the grinding wheel to-
weard.the dressing diameond-2.14 to bring the wheel
drito engagement -with .the diamond :as shown .in

Pigure 10. Thegrinding wheel is .then locked:in

‘pasition by manipulating the finger :piece 187
%o frictionally urge the ‘brake :shoe :183 to lock
ithe sleeve 51 and hence the:spindle51.and grind-
Adng -wheel 60 .in -adjusked -position, :after which

#heholder:2it 8 is-oscillated.in.g plane-.of thegrind- |

ing wheel face so that the-dressing diamond 214
ds ‘brought :into :engagement with :all portions .of
#he grinding wheel face wuntil the abrasion of the
wheel-or “truing”.of same is:accomplished.

"The tool holder 204 is :then provided with a
itool it -blank 28 as.shown in Figure 11 which
is mounted .in the too] holder, ithe datter placed
upon ‘the .support 156 «of the ;gaging means -and
ithe :nose -end -of :the tool bit -blank 249 brought

into :engagement with the :surface -or straight

edge :180 «of ‘the ;gaging means. 'The finished
template, produced from the template ‘blank 204
#@s-hereinbefare explained, is broughtinto engage-
ment «with the frontal face iof -the aicrometer
Screw anember :458, the lafter having been ad-
;usted o @ position pre~determining the ameunt
i stodk or ‘material to be removed from the taol
bit blank in configurating the form tagl bit.
Thus if fen thousandths of @n -inch ds 4o be
initially removed from the cutting edge :portion
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«of :a o0l -bit blank :or from a worn tocol bit to be
re~conditioned or:re-configurated, the gage 188 is
moved, through rotation:of member (88, to indi-
cate ten thousandths :of -an :inch. The tool bit
blank 218 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 149
o produce the proper configuration on -the tool
:bit. - -The thelder 281 is-then transferred into en-
gagement with the ‘ball like support 148 carried
by the ssupporting means #87 and the working or
qese end of .the-tcool bit blank upon which a con-
diguration:is to be formed is-brought info engage-
iment -with the grinding wheel face -84 -as.shown
Ain Figure 11. 'The holder 281 is -oscillated -and
rotated about ‘the ball-like support 149 until all
parts -of :the .nose end-of the tool blank 219 have
deen configurated :by :abrasive engagement -with -
‘tire ;grinding -wheel, this action :continuing until
«all sportions of the configurations-of the template
204 .engagethe:straight edge 84 and all abrasive
-actionceases betweenthe grinding wheel-and the
stopl bit blank 219, thus indicating to the operator
ithat the finished :tool bit - conﬁﬂuratlon has been
formed.

It ;should ibe noted that the supperting means
487 and #08 areof identical-construction, and that
dhe templates may e formed.orithe tools:ground
at either of the;grinding:zones®3 or 94 by placing

- itheitool holder-on the:supporting means 18T:or.on
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ssupporting means #88. “When thetoolholder sup-
porting ‘means ‘108 is .utilized the :grinding wheel
80is rotated inithe opposite-direction by reversing
‘the direction-of rotation-of the motor:83. Thiswill
:glso «effect a -reversal‘of direction of rotation of
the pump rotor 28, but the pump 25 'is of a con-
sstruction to -deliver fiuid through tube 29 and 31
‘to-the grinding wheelidrrespective of -the direction
‘of rotation ¢f thepump rotor. It should-benoted
‘that when grinding ‘is :‘to ‘be carried 'on ‘in the
-grinding 'zone 93, ‘the codlant -or fluid diverting
vane ‘180 ‘is ‘positioned ‘as ‘shown ‘in ‘broken lines
‘n Figure 1. “When grinding -is ‘to be performed
‘upon ‘the right hand side -of ‘the grinding wheel
in zone ‘94 -as viewed in Figure 1 by utilizing ‘the
‘taol bit supporting means 108, the coolant fluid
Should be diverted to :the grinding .zone 94 by
manipulation .of the knob (02 to reverse the .po-
sition of the vane (06 into engagement with the
dhuitment 98.

Through ithe provision of dual grinding stations
and through the employment of two tool hit
holder supperting means 107 .and 8, said sup-

porting means may be selectively adjusted for

Jorming tools.of different angularities.of relief or
clearance, thus facilitating -the variety of work
that-may be perfiormed on my-machine without
the necessity -of re-setting a supporting means.
with the formation -or.re-sharpening.of-each tool
bit. - Thus, :a -toel bit -may be ground -upon sup-
porting means 407 wherein the velief .angle may
be ten .degrees for such tool-bit, and another tool
bit of different angularity may ‘be ground upon
the «apposite grinding zone of ‘the -wheel. "The
only -adjustment .ef the ‘mechanism -to -utilize
either of ‘the ;grinding zones :93:and -94 {is-to.re-
wverse. the ‘motor 88 -through :suitable -electrical
switching means -(net shown) and changing -the
positien .of the coolant fluid diverting -vane 1080.

b is ;apparent thet, within-the scope of the
dinvention, modifications :and :different -arrange=
‘ments may be made -other :than is heréin dis-
€losed, and the jpresent disclosure :is /llustrative
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merely, the invention comprehending all varia-
tions thereof.

I claim:

1. 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
éach of said members; each of said members
being formed with a toothed rack portion; pinions
engageable with said rack portions for adjusting
the relative positions of said members; a paw!l
and ratchet mechanism for indexing each of said
members; means inciuding 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 members
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
2, 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. ITn a grinding machine, in combination, &
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
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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 membeis being on a line passing through
the common axis of adjustment of said semi-
annular’y 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
members. .

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-
justably 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-
jection; 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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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
wheréby 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
erinding wheel. ’ .
* 5. In & grinding machine, in combination, &
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 2 common axis of curvature of

_$aid 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
enmeshad 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 egrinding
operations. ‘
6. In a grinding machine, in combination, a
frame: a grinding wheel journaled for rotation
on said framea: a semi-annularly shaped member
adiustably mounted upon the frame for move-
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 info 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-
justment 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; pinjons
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:
adiustment of said.members: with:respect:to the:

frame; means:including: clamping shoes: for. se=

curing saidimembers: in-indexed. position; man-
uaily- operated:means: for: actuating; said clamp-—
ing-shoes; the-hall shaped elements-being adipted
torsupport: tool-and: template-holders during.tool
grinding . operations: :

8:.In a grinding. machine, in. combination; a
frame; a: grinding. wheel- journaled for rotation
on: said- frame; a- semi-annulariy. shaped mem-
ber-adjustablyzmounted-upon the frame.for move=
ment-abeut: the: axis: of: curvature- of the-mem-
ber;, meanss for-adjusting the grinding. wheek
longitudinally. of its: axis-of.rotation: to. hring the
grinding face: of the wheel info conincidence
with the axis of curvature of the semi~annularly:
shapet: member; means-for loeking the grinding
wheeliagainst-longitudinal- movement in adjusted
pesition;. a- ball: shaped- element mounted. upon
said- member; said member being formed- with:
a toethed- portion; a.pinion.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- 25 Number

ment of. said-member with-respect- to- the. frame;
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a: clamping: shee:for: securing: said member: i
indexed position; manually operated.cam:means
for actuating said clamping shoe; the ballishaped
elementbeing adapted to support.a tool and tem-
plate holder during:tool:grinding. operations:
EDD. C. OLIVER.
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