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The present invention relates to machines ing wheels were required to sharpen the two
for sharpening cutting tools and particularly tools simultaneously. In the. present ma-
to grinders for sharpening gear cutting tools. chine both: tools can be sharpened simul-

The primary purpose of the present inven- taneously with one wheel. Thus an added
5 tion 1s to provide a practical, compact and feature of the invention applicable to the 55

relatively 1nexpensive machine for “wet” sharpening of reciprocatory tools is the elim-
grinding gear cutters.. This object of the ination of one grinding wheel and of the
imnvention is accomplished by providing a expensive mounting therefor. = o
machine in which the movement of the cut-  The principal objects of the invention have
10 ting tool across the face of the grinding wheel already been referred to. Other objects of 60

for sharpening the tool is a hand operation the invention will be apparent hereinafter
and in which water or another suitable from the specification and from the recital
coolant is continuously and copiously sup- of the appended claims. |

plied to the grinding wheel during the grind-  In the drawings: S
'5 ing operation. The present machine avoids ~ Figure 1 is a part sectional and part side 65

all the objections to the old type of dry elevational view of a tool sharpener con-
grinders as being unsanitary, dangerous and structed according to the preferred embodi-
unhealthful while at the same time provid- ment of this invention and arranged . for
ing a machine which is essentially very simple sharpening reciproca@ry gear cutting tools;

20 and comparatively cheap. - Figure 2is a plan view of this machine on 9
The present invention has two different a somewhat enlarged scale;
applications, one is the sharpening of recip- Higure 38 is a fragmentary plan view show-

rocatory teols such as are employed on ing the machine arranged for sharpening a
straight and skew bevel generators and other face mill gear cutter, parts of the cutter
straight tooth gear cutting machines and support being shown in section; TS
the other is the sharpening of face-mill gear = Figure 4 is'a front elevational view of the
cutters such as are used on machines for cut- cutter support shown in Figure 3, parts be-
ting longitudinally curved tooth gears like ing shown in section: S
spiral bevel and hypoid gears. Heretofore  Figure 5 is a section on the line 5—5 of
o0 separate machines have been required for Figure 4; D _
sharpening these two separate types of tools.  Figure 6 is a side elevational view showing
1Lhe present invention provides not only an details of the construction of the face mill
improved form of machine for both jobs, as cutter support shown in Figures 3 and 4;
pointed out above, but it 1s within the con-  Figure 7 is a detail view showing the
templation of the present invention, also, to method of gaging the height of the diamond 85
use one machine for sharpening both recip- dresser used in dressing the grinding wheel
rocatory toois and face mill cutters. Thusa employed for sharpening the face mill cut-
turther feature of the present invention is ters; B
the possible material saving which may be Kigure 8 is a section on the line 8—8 of
10 cifected mn the amount of equipment required Figure2; 90
mn a gear cutting shop for sharpening the  Figure 9 is a fragmentary view on an en-

I
-t

80

iy
i |

cutting tools. . ~ larged scale illustrating the sharpening of a
In bevel gear generators and other gear cut- face mill cutters L
timg machines employing reciprocating cut-  Figure 10 is a corresponding view illus-

45 fing tools, there are ordinarily two tools used, trating the sharpening of a reciprocatory 95
one tool cutting one side tooth face of the cutting tool; _ o
gear blank and the other tool cutting the  Figure 11 is a view taken at right angles
opposite side tooth face. Grinders built to Figure 10 and showing further details of
prior to this invention for grinding these the holder for the reciprocatory cutting tool ;

50 tools were so constructed that separate grind-  Figure 12 18 a Tragmentary sectional view -100
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showing
coolant; o

‘Figure 13 is a section on the line 18—13
of Figure 4; and '

Figures 14 and 15 are perspective views o1
one blade of a face mill gear cutter and of a
reciprocatory cutting tocl, respectively, these

being typical of the forms of tools to be

oround .on the sharpening machine of the
present invention., - -

In a machine built according to the pre-
ferred embodiment of this invention, the
orinding wheel is mounted upon a vertical
spindle which is motor driven and continu-
ously rotated during the operation of the
machine.  The cutting tools to be ground are
secured to swingable supports which are
motinted in the base of the machine and are
operated by hand-to move the cutting tools
across the face of the grinding wheel for
sharpening. ~Adjustments are provided to
permit positioning the tools so as to grind
their front faces correctly to various angles
as is required. Three tool supports may be

furnished with the machine, one for mount-

ing a face mill gear- cutter and two for

1

‘miounting the upper and lower toois of a pair

of reciprecatory gear cutting tools. The two
reciprocatory tools may be ground simul-
taneously with the same wheel by swinging
them simultaneously across the face of the
wheel. A cup-shaped wheel 1s preferably
employed when grinding the reciprocatory

tools while a dished wheel is preferably used

when sharpening face mill cutters. The sup-
port for the face mill cutters includes an 1n-

‘dexing mechanism which permits indexing

~ the cutter head around to allow of sharpen-

40

50

ing of all the blades of the cutter. A pump
is provided with the machine and this pump
is driven from the grinding wheel shait to
pump water or any other suitable coolant
continuously from a reservoir in the base o1
the machine onto the grinding wheel during
the operation of the machine. o
‘Referring to the drawings by numerals
of reference, 20 indicates the base or frame
of the machine. The base is formed with an
integral column or upright 21. The upright
and base are hollow but are provided with
reinforeing ribs at suitable points to give the
requisite strength. A sleeve or bearing mems-
ber 22 ig secured in a vertical opening 1n the
front portion of the column 21. This sleeve
or bearing member 22 has a pressed fit 1n the

opening in the column and is secured there-

in, also, by the shoulder 23. Itisheld against

rotation in the opening by the set-screw 24.

60

The grinding wheel spindle 25 is journaled
in anti-friction bearings 26 and 27 1n the

 gleeve or bearing member 22. A labyrinth

seal indicated at 28 is secured to the lower
end of the sleeve 22 to protect the bearings
97 against eéntrance of grit or dirt therein.
The seal 28 is secured to the bearing member

details of the reservoir for the

1,908,476

99 by screws 29 while the anti-friction bear-

ings 27 are held in position against the seal
by nuts 30. A nut 32 (Fig. 1)
the upper end of the spindle 25 serves to hold
the bearing 26 in position against a shoulder
formed on the spindle. '

There is a cap-member 33 (Fig. 1) secured
to the upper end of the bearing member 22
and surrounding the spindle 25. Keyed to

the spindle 25 above this cap-member 1s 2 !

pulley 84 and keyed to the spindle 25 above
the pulley 34 is a second pulley 35.

The grinding wheel spindle 25 1s driven
continuously during the operation of the ma-
chine from a motor 40 which is housed 1n the
base 20 of the machine. There is a pulley 41
connected to the armature shaft of the motor
and this pulley 41 drives the pulley 35
through the belt 42. The drive from the pul-
ley 41 -to the pulley 85 is a right-angular
drive, the belt 42 passing over 1dler pulleys
43. These idlers 43 are secured to a shatt 44
that is suitably journaled in the upright or
column 21. | I |

 Secured within the column 21 is a bracket

50, to the lower end of which 1s secured a
centrifugal pump 51 (IFigs. 1 and 12). The
upper end of the bracket 50 is secured to the
upright 21 by bolts 52. The pump 51 is itself
secured to the lower end of the bracket by
screws 53. Journaled in anti-friction bear-
ings 55 and 56 in the bracket 50 1s the pump-

shaft 57. The impeller or paddle 58 of the

pump 51 is secured to the lower end of the
shaft 57 by the nut 59. The pump is 1m-
mersed in a reservoir 60 which 1is kept filled
with water or any other suitable coolant
above the level of the pump. The reservoir
60 is cast integral with the frame of the ma-
chine. . - _

The pump-shaft 57 is driven continuously
during the operation of the machine from the

orinder spindle 25 through the pulley 32, the

belt 62 and the pulley 63 which is keyed to the
upper end of the pump shaft 67 and which
is held thereon by the nut 65. The coolant 1s
pumped from the reservoir 60 through the
pipe 65 and branch pipes 66 to the grinding
wheel to continuously force coolant on the
wheel at opposite sides thereotf. A valve 68
inay bé employed to control the rate of flow

o1 the coolant. -

There are three post openings 70 formed 1n
the base of the machine. One of these open-
ings is adapted to receive the post on which
a spiral cutter is mounted when such a cut-
ter is to be sharpened. The other two open-
ings are adapted to receive the posts which
carry the supports for the two reciprocatory

tools when a pair of such tools are to be

sharpened. When sharpening a pair of re-
ciprocatory tools, the post which is adapted
to carry the face mill cutter is removed from

the machine and when a face mill cutter is
to be sharpened, the posts which are adapted

threaded on -
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to earry the reciprocatory tools are removed
from the machine. Suitable covers are pro-

vided to cover the several opemno‘s when not

1In use,

I shall first describe the Sharpemncr of 2
pair of reciprocatory gear cutting tools and
reference will be hﬁ.d then, first of all to
Figures 1, 2, 8, 10, 11 and 15. The palr of

recl promtory tools are or dinarily made alike

except that one tool of the pair is sharpened
on one end and the other tool of the pair on
the other end. The sharpened end of each
tool constitutes its front face. The cutting
edge of the tool is formed by the acute angu-
lar junction of the front face of the tool with
one of its side faces. Thisresults from sharp-
ening the tool with a front rake or sheal
‘mole

ting tools 72 is shown in Figure 15 The
fl (_}nt face 75 of the tool mterqects the side
face 76 at an acute angle, the angle depend-
ing upon the front ml*e or shear ‘111016 of the
tool The si ides of the tool are nelined to
each other in accordance with the pressure
angle of the tool. The tool i1s ¢f uniform
sectmn throughout its length, the cutting
clearance bemo obtained by 1'1(311111116' the
tool to the line of cut. Depending upon the

material in the gears to be cut, the toocl may its associated disc 98 and of the dise 98 on its

tool holder so

be ground with 2 hook or Wuhout a hook.
A tool eround with a hook is a tool whose
front face is inclined rearward! ly from the
tip of the tool to the base of the cutting por-
tion thereof.

The two tool holders 80 and 31 provided

with the present machine for holding a pair

of reciprocatory cutting tools are similar m
construction.
with a tool receiving socket 82. For cutting
any usual material, There 1 is a standard front

rake angle indicated for remproc&tory oean
As a matter of convenience,
the tool holders provided with the present
mfmhme are made so that when the tools are
in position they are held at an angle to the

Orl‘ldlnﬂ' wheel correspondlno' to thc stand-

ard front rake or shear angle. Thus, the

tool receiving sockets 82 formed in the hold-

ers 80 and 81 extend diagonally from top to
bottom of the holders and the angle which
the center line of each socket males with a
vertical line in the zero position of adjust-

ment of the holder is determmed b’}f tﬂe-

standard shear angle.
- Hach of the cuttmcr tools 72 of a pair 1s
rigidly clamped 1in - the sockets 82 of 1ts
Iespectwe. tool holders 80 and 81 by the
clamping screws 84 which thread in the hold-
ers 80 and 81 and which are provided at their
inner ends with enlarged heads 85 that en-
oage the body portmns of the tools.

" The clamping serews are mampuhted by
l*ie handles 86.

- Each of the’ tool holderq 80 and 81 is

One of a pair of reci plocatmy gear cut—-

reference to the

Hach tool holder i1s formed

rection to the limit of its ady
cige 93. The cutting edge of the 20°

mounted for angular adjustment upon an an-

ole bracket 90 which i1s formea with two
faces 91 and 92 that eatend at right angles
to one another.

the associated tool holder 80 or 81 as the
case may be. |

Fach of the tool holders 80 and 81 1S mount-_

ed for angular adjustment relative to the as-
sociated disc 93. Thus, each disc 93 is formed
with a cylindrical collar portion 95 that is
pin 96 against a shoulder 94
formed on a rod 97 which extends through

pinned by a

alioned openings in the tool holder 80 or

31, “the associated dise 93 and the associated

bracket 90.. The coliar portion 95 of each

dise 93 and the shoulder 94 of each rod 97 55 :

it 1nto a suitable socket formed in the asso-
ciated tool holder 80 or 81. The rods 97 are
threaded at both ends to recewe the nuts
98 and 99.

When a nut 98 i3 loosened the tool holder
80 or 81, as the case may be, can be adjusted
angular ly on the dise 93. When a nub 99 is
loosened, a disc 93 can be adjusted angularly
with reference to the qsmcmtpd bracket 90.

Both the adjustment of a2 tool holder on

ASS0CIH tﬂd bracket 80 11t the

There 1s an an uhrly ad-
justable disc 93 mounted on cach of the
brackets 90 and interposed between the face
91 of the bracket and the opposed face of

70

%

80

90

95

as to change the inchination of the cutting

face of the tool from 1ts t1p to its base with
lane of grinding.
justment of the tool holder 80 or 81, as the
case may be, on the associated disc 93,1s a very
limited adjustment. There isa pin 100 (Figs.
2 and 8) threaded into each disc 93 and the
head of this pin engages in an arcuate slot
101 formed in the associated tcol holder Hm-
1ting the movement of the tool holder on the
associated disc 93. When a tool of 1414°

pressure angle is to be slnrpened the tool

holder 1s _‘1(‘1jthter1 to the limit of its adjust-

ment 1n one direction on the dise 93. This

The ad-

100

105

110

serves to bring the tool into position such

that the cattmo* edge ground upon 1t will be

perpendicular to its line of cut when mount-

ed on the gear cutting machine. When a 20°

pressure anﬂ‘e tool is to be sharpened, the
tool holder 1s adjusted in the opposue di-

ustment on the

sure angle tool will then be oround so that

it will be perpendicular to the line of cut of
the tool when cufting a gear blank.

and 20° are the two most common pressure

1414,°

pres-

115

120

angles employed on bevel gear generating =~

tools. Where tools of other pressure ‘mfrles

are to be sharpened, the tools can be ad]ustﬂ@'
Into the correct position by adjusting tool
‘holders and discs 93 tm'ethel on: the asso-

ciated brackets 90 The %d]mmn peripheral

“surtaces of the discs and of the brackets are
~graduated to permit of accurately making

130
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20

erind the tool with a hook.

the required adjustments. The separate ad-
justments of the tool holders with reference
to the associated dises 93 and of the respec-
tive discs 93 with reference to the correspond-
ing brackets 90 are provided simply as a
matter of convenience for the complete ad-

justment might be made by simply adjusting

cach tool holder with its disc on the bracket
950. - ' - ' :
The adjustment of the tool holders and

discs 93 together on the associated brackets

90 is of sufficient latitude to allow positioning
a tool of any pressure angle, also, so as to

‘Each of the brackets 90 is adjustable an-
gulariy on an associated dise 105. The dises

105 are 1n turn adjustable vertically on guide

surtaces 107 which are cast integral with
the sleeves 108 that fit on the respective posts
109. There 1s a tongue 106 formed on each

clisec 105 which engages 1n a groove 111 of

the associated guide surface 107 to guide the
disc 105 1n 1ts adjustment on that plate.
Kach bracket 90 is secured in any position of

1ts angular adjustment on the associated dise

105 and each:disc 105 is secured in any posi-
tion of its vertical adjustment on the associat-
ed guide plate 107 by a screw member 112
which threads into the angle bracket 90 and

passes through an opening in the associated-
~dise 105 and through an elongated slot 114 in

- the associated sleeve 108, and which has a nut

2
Gl

D

115 threaded on 1ts outer end. -

~T'he purpose of the angular adjustment of
the bracket 90 on the disc 105 1s to enable po-
sitioning the tool to be ground so as to grind
other than a standard shear or rake angle on
he tool asmay be required to meet exception-
al cutting conditions. 'The contiguous pe-
ripheral surfaces of the disc and bracket are

- eraduated to allow this adjustment to be ac-

65

curately made.

The adjustment of a disc 105
on the associated guide surface 107 1s to per-
mit bringing the face of the cutting tool 1nto
the grinding plane after the other adjust-
ments have been made. - " |

To 1ncrease the range of vertical adjust-

ment of the tool holders, the sleeves 108 are
constructed, also, so that they are vertically
adjustable on associated posts 109 which car-
ry the complete tool supports. Iach sleeve
108 1s adjusted on its associated post 109 in
exactly the same way as the sleeve 120 which

carries the face mill cutter support is ad-

justable on its post 109 and reference may be
had to Figures 4 and 13, in which the latter
adjustment is shown, for an understanding

of the manner in which each sleeve 108 is ad-

justed on 1ts post 109. |
There 1s a screw shaft 121 secured in a cap
199 that 1s secured to each of the sleeves 108

and 120 by screws 127. Kach of the screw .
shatts 121 1s provided with a shoulder 123
that fits against the lower face of the cap

122

to be sharpened. |
other pressure angle or if it is desired to

1,008,476

shaft 121 above the associated cap 122. The

handwheel is secured on the screw shaft by a |

nut 126, 'The caps 122 are secured to their
respective sleeves 108 and 120 by screws 127.
Kach of the screws 121 threads into a nut
130 that rests upon the upper face of the as-
sociated post 109 but is not secured to that
post. Iach of the nuts 130 carries a pin 131
that 1s adapted to travel in a groove 132 cut
vertically in the inside wall of the sleeve 108
or 120 as the case may be. The pins 131
serve to hold the associated nuts 130 against
rotation relative to the associated sleeves 108
or 120 so that when the associated handwheels
125 are rotated, the sleeves will be adjusted
vertically on the associated posts 109. At the
same time, inasmuch as the nuts 130 are not
connected to the post 109, the sleeves 108 and
130 can be oscillated on their associated posts
109 without changing the position of verti-
cai adjustment of the sleeves on the posts.
Kach of the posts 109 is bored as indicated at
133 so as to allew passage of the screw shaft
121 down 1nto the post i the process of ver-
tical adjustment of the sleeve on the post.

~ The posts 109 which carry the supports for
the reciprocatory tools are mounted with a

~driven it in the post openings T0 at either
side of the central plane of the machine.

There is a hand-grip or bar 135 secured in
each of the sleeves 108 and the operator of the
machine grasps these to swing the sleeves 108,

and, with the sleeves, the associated tool hold-
ers about the axes of the post 109 to move the

front faces of the cutting tools across the sur-
tace of the grinding wheel.
1he grinding wheel is secured to the grind-

1ng wheel spindle 25 by a disc 140, a washer

141 and a nut 142. The nut 142 threads on to
the lower end of the spindle 25 and the grind-
ing wheel 1s clamped against a collar 143
which 1s formed at its rear face to constitute
part of the labyrinth seal for the anti-fric-

70

75

80

85

90

100

105

tion bearings 27 and which is held against

rotation with reference to the spindle 25 by
a set-screw 144, In grinding reciprocatory
tools, a cup-shaped grinding wheel is pref-
erably employed. Such a wheel is shown
at 145 1n the drawings. '

- To grind a pair of reciprocatory tools, the
two tools of the pair are secured in the sockets
52 of the respective tool holders 80 and 81, be-
ing clamped in place by the clamping screws
54. The tool holders are adjusted angularly
on the associated discs 98 to one limit or the

discs if 1414° or 20° pressure angle tools are
If the tools are of some

grind the tools with a hook, the discs 98 to-
gether with the tool holders will be adjusted
angularly directly on the associated brack-
ets 90. If the rake or shear angle of the tools
1s standard, no angular adjustment of the

and a handwheel 125 is keyed to the screw brackets 90 on the clises 105 is necessary. - The

119

115

120
other of adjustment of the tool holders on the

125

130
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1,908,476

inclination of the sockets 82 of the tool hold-
~ors takes care of this ‘1d]ustment 1f any

other than a standard rake angle 1s desired,
then the brackets 90 will be adjusted on the
dises 105. When the reqvired' sefting ad-

justments have been made, the discs 105 are

adjusted on the guide plates 107 and the
sleeves 108 on the posts 109, to bring the front
Taces of the toolsinto the g1 1'1d111g plane that
is, into the plane of the tip sux Lace oi the
cup-shapec wheels 145. -

When the various adjustments Tnm?e been
made and the wheel 145 has been secured
to the grinding spindle 25, the operator
starts the machine. 'This causcs the orind-
ing wheel spindle to be rotated frem the mo-

tor 40 hrouﬂn the pulieys 41, 43 and 35 and

the belt 42. Coolantis pumped onto the wheel
from the punm 51 which is driven from the
orinding wheel spmdle through the pulleys
34 and 63 and the belt 62. “The operator
'Stan ds in front of the machine and grasps the
two handles 135 and he rocks these handles

teward and away from each other, thus mov-
ing the front faces of the tools across the
t1p surface of the rotating grinding wheel,

thus erinding back these surfaces to sharpen
the tools. The tools are advanced into the
wheels to grind off the desired amount of
stock by rotating the handwheels 125 to ad-
just the sleeves 108 v or tlmll*v on the post 109.
Mention is again made of the fact L,hm the
rocking of the tools across the face ot the
oTin dlnﬂ wheel does not affect the adjustment
of the sleeves 108 on the po% 109 for the nuts
130 simply fit on top of the post and are
not secured thereto. - -
T shall now describe the S'Llp}}mf‘t Whlch 15
provided for mounting face-mill gear cutters
so as to sharpen such cutters on a machine
constructed according to this invention.
hole 70 in which the post 109 that carries
the face mill support is inserted is consid-
erably to one sade of the central phne of the
machine. The sleeve 120 which carries the
face mill cutter support is adjustable on the
associlated post 109 through rotation of the
ﬂanmvneel 1925 as al readv described.
sleeve 120 1s formied at-one side with a flat
~An an-
..g,ula bracket 152 is mounted on the sleeve 120
for linear adjustment on the guide surtace
150. The a?lﬂ‘u]ar bracket 152 is secured in
anv poesition of its adjustment on the plate
150 by a bolt 154 which engages in the plate
150 and passes thr cugh an Olﬂﬂf‘ ated slot
155 formed in the bracket 152. T he plate 150
i5 formed with a tongue 156 which engages in
a correspondingly shaped groove in the brack-
ot 152 to ouide the br acket in its H.{imc:tﬂlﬂnt
on +he nlate. |
The bracket 1‘“ 2 is for med Wlth an arm 158

(Figs. 3, 4 and 6) that is formed to provide

3 sleeve or bearing portion 160. The arm
portion 158 of the bmcket is' formed, also,

Tiﬁe-

This

with a mte 161 which pm]ects beyond the
sleeve or bearing portion 160 of the bracket.
The cutter carrier 162 is mounted for ro-

tatable ‘1(].]1,18'!51’1161113 in the bearing portion
70

160 of the bracket 152, the carrier 162 being
prowﬂed Tor this purnose with a s em. por-
tion 163 which is journaled in the sleeve or
bearing portion 160. The cutter Spmdle 165

S

18 wtatably mounted in a bushmﬂ* 166 in the

™Y "!

115}

1€2. The face

cutter carrier I eutiter to

s

be ground 1s smured to the gpmdle 165 by any

guitable means.

The smaller sizes of faca mall cutters have

the cutumﬂ' blades formed integral with the

cutte heaos but the larger sizes of cutters

are of the inserted blade t"' ype, the blades be-
and being secured in slots in
the periphery of the cutter heads. One of the

larger sizes of face mill gear cutters is shown =
85

INg removable

in the drawings. This cutter comprises the

cutter head 167 and the removable cutting

blades 168 which are secured to the cutter
head by

tips from frent to rear to provide the cutting
clearance. Iach of the cutting blades may
be made so that it cuts on two Sldes but the
nresent standard practise is to make the cut-
ters so that alternate blades cut opposite sides

of the gear teeth. Thls means that the thick-

ness of each blade is slightly less than the
‘thickness of the tooth slots to be cut and
that alternate blades are provided with a
front rake or shear angle extending in oppo-
site directions, one blade being given a front

ralke to prowde a cutting edcre at one side

| and the next blade havmcr 2] front rake which -
provides a cutting edge at the opposite side.

One of the blades is shown in Higure 14

Here the ftront face 170 of the blade is in-
clined to Lhe side face 171 at an acute angle

to provide a side cutting edge mchcated at
172. The blades may or may not be provided
with a hook dependmcr upon the material in
the gears to be cut. -
Tn the drawings, the cutter to be o*round
is shown secured o the spmdle 165 b'y a ring

member 175 which has its periphery t&pered '

to correspond to the taper of the bore of the
cutter head 167. This ring member 175 fits
over the nose of the spmdle 165 and 1s se-

cured to the spindle by adjusting screws 176.

180 designates .a notched index plate, the
number of notches 181 (Figs. 3, 4 and 5) in
this plate is equal to the number of the blades
in the cutter head if all of the blades have two
cutting edges or if all of the blades have cut-
tmg) eds:;es on the same side.
notches 181 in the index plate is equal to half

the number of blades in the cutter head if al- '
ternate blades of the cutter head have oppo-

site side cutting edges. Several index plates
are furnished with the machine to permit

orindine of the different cutters which are
within the cap‘wlty of the machme

screws 169. The blades 168 of the

cutter are relieved both on their sides and .
90
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‘The ndex plate being used is pressed on

to the spindle 165 against the shoulder 183

thereof. The index plate 180 has clutch teeth
184 on 1ts rear face. There is a sleeve 185
mounted on the spindle 165 Lehind the in-
dex plate 180. This sleeve is formed with

) clutch teeth on its front face which are acdapt-

ed to engage the clutch teeth 184 of the in-

 dex plate 180. The sleeve 185 is-slidable on

-0

15

20

'0 the spindle 165 to engage or disengage the

clutch teeth of the sleeve and the index plate.
There is a spring 187 which surrounds the
spindle 165 and which is interposed between

the sleeve 185 and the index plate 180 and
which tends to move the sleeve away from the
1ndex plate to disengage the clutch teeth.

Ieyed to the spindle 165 behind the sleeve
185 1s an adjusting collar 188. The collar
188 18 formed with ears 189 and 190 (Iig. 4)

<Y 1to which thread the adjusting screws 191
and 192. These screws engage opposite side

faces of the lug 194 formed on the sleeve 185.

The adjusting collar 188 is adjustable axi-

~ally on the spindle 165 by means of a screw

25

80

> 195 which 1s mounted in the guide 196 that

1s pressed into the collar 188 and which
threads into the end of the spindle 165.
. The carrier 162 is formed with a projec-
tion 197 that is bored to house the index lock-

=% ing plunger 198. The tip of this plunger is

-85

199 which is interposed between the plunger

- 40

. 45

50

1t
G

- 60

69

formed so as to engage in the notches 181 of
the index plate 180 to lock the index plate

against movement relative to the carrier 162

i one direction but to allow the index plate
to be ratcheted around in the opposite direc-
tion. The locking plunger 198 is constantly
urged 1nto locking position by the coil spring

198 and the cap 200 which closes the outside

 end of the bore of the projection 197. This

cap 18 secured in position by screws 202.
When the screw 195 is threaded up, the

collar 188 will force the sleeve 185 forward

against the resistance of the spring 187 to

> engage the clutch teeth of the sleeve 185 with

the clutch teeth 184 of the index plate 180.
Thus the index plate 180 will be secured to
the sleeve 185. The sleeve 185 is secured
against rotation relative to the collar 188 by
the screws 191 and 192 when these screws are
acdjusted into engagement with the ear or

lug 194 of the sleeve 185. When the locking

plunger 198 is engaged with one of the

notches 181 of the index plate 180, the index
plate will be secured to the cutter carrier 162

and smce the index plate is secured by the

clutch to the sleeve 185 and by the collar 188
to the spindle 165, the spindle 165 will be
locked in one direction against rotation rela-

tive to the carrier 162. Thus the face mill

cutter which 1s secured to the spindle 165
will be held against rotation in one direction
with one of its blades in position to be sharp-
ened. - I o - o

When one of the blades of the cutter has

1,908,476

been sharpened the cutter spindle is indexed

to bring another blade into orinding posi-

tion. This is done simply by rotating the
collar 188 in one direction to cause the lock-

ing plunger 198 to ratchet out of the notch *

181 of the index plate with which it has pre-

viously been engaged and drop into the next

notch of the plate. | '
The grinding wheel which is used for

grinding face mill cutters is of dished shape. ?

This type of wheel is used in order to clear
the cutter head. The same type of wheel
might be used for grinding the reciprocatory
tools but it is preferred to use a cupped wheel
for this latter purpose because such a wheel
does not change in diameter as it is dressed.

The dished wheel 210 is secured to the grind-
1ng wheel spindle 25 in the same manner as

the cup shaped wheel, namely, by the nut 142,
washer 141 and clamping disc 140. '

1The cup shaped wheel can be dressed with
a hand dresser of any suitable type. For
dressing the dished wheel, there is a dressing
device secured to the face-mill cutter carrier
162. This latter dressing device functions
not only to keep the wheel 210 in shape but
also as a gauge to enable the cutter to be
adjusted accurately into the two positions
which 1t occupies, respectively, when the out-
side cutting blades and the inside cutting
blades are being sharpened.

‘The dressing ‘device for the dished wheel
comprises a diamond that is mounted in a
suitable holder 212 (Figs. 8 and 7). Thehold-
er 212 1s clamped in an arm 213 by a screw
214, the arm being formed at its outer end as

swinging adjustment on a bracket 215. The
bracket 215 is double-armed. One arm is ad-
justably secured to a plate 217 that is formed
integral with the carrier 162 at one side there-
of. This arm of the bracket 215 is formed
with a foot portion 218 that is provided with
a tongue 219 that engages in a correspond-

ingly shaped elongated groove in the plate

portion 217 of the carrier. The plate portion
217 of the carrier is formed with an elongated
slot 220 that communicates with the groove

1in which the tongue 219 fits. The bracket 215
is secured to the plate 217 by a bolt 222 which

passes through the slot 220 of the plate mem-
ber and threads into the bracket. A set-screw
223 1s provided to lock the bolt 222 against
rotation once the adjustment of the bracket
215 on the plate portion 217 has been made.

89

39
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100

~a split-clamp. The arm 213 is mounted for
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The adjoining surfaces of the bracket and

the plate portion 217 are graduated to per-

‘mit this adjustment to be accurately made.

There is a plug-gauge 225 secured in the
outer end of the other arm of the bracket 215.
This serves for setting the diamond holder
212 1n the arm 213 for height. -

The arm 213 is secured to the bracket 215
by the clamping screw 227. When the wheel
15 to be dressed, the arm 213 is swung into



~ to bring the diamond into contact with the
plug-gauge 225. During actual grinding, the
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the position shown in Figure 3 and clamped

there by the screw 227. When the dmmond 1S
to be D“IHgEd the arm 213 is swung inwardly

arm 2138 i clamped in moperatwe pOS}tmn
shown in Figure 7 by the screw 227.

In 5e+tmﬂr up the machine to crrmd a Tace
mill cutter, “the posts 109 which carry the re-
mproc.-.-.._tozy tooi holders are removed from
their holes 70 and the post 109 which carries
the face mill cutter h{}ider 1s 1ngerted in its
hole 70. The angle bracket 152 is then ad-
justed on the pmte 150 1 accordance with
the diameter of the cutter to be sharpened
The bracket 152 is suitably graduated a
shown in Figure 3 to enable this ‘ldjustme:h
to be accurately made. then the adjust-

~ment has been 111*&1!’*} the angle bracket is se-
cured 1n adjusted position by tightening up

the bolt 154. The cutter carrier 16 1S then

2 @]usted angularly in the bearing portion 160

ct the 'ulo*‘e bracket 152 to tilt the cutter
so that the blades will be oround with their

custing edges persy pendicalar to the plane of
cut or with a hook as may be des:: ed This
adjustment is made by adjusting the set-
screws 230 and 231 (Higs. 4 and 6). which en-
gage with the stud 233 (Tws 3, 4 and 6)
that is thre eacled into the stem portmn 163
ot the cutter carrier. To enuble this ‘adjust-
ment to be made accurately,

ter carrier and this arm is provided on its

periph ety with an index mark which reads
against peripheral graduations on the arm

161 which extends f ‘om the angle bracket
159, The serews 230 and 281 ﬂn‘ead into luﬂs

or ears 237 formed in opposite sides of a cir-

cular projection 238 formed on the bearing

portion 160 of the bracket 152. The stud 933

extends centrally into the openi 110' 111 the bear-
ing portion 160 formed by the cireular ro-
jection 238. The carrier 162 is clamped 1n
any position of i ILS angular adjustment bv the
clamping screw 2
111‘11111:)11L ted by the lever 241. The head of
the serew engages against the periphery of
the st 1}01t10*1 160 of the carrier 162.
The d“f imong carrying bracket 215 is now
adjusted on the plate portion 217 of the
carrier 162 depoﬂdn"ﬁ* upon whether the out-
sicle or 1113 idle cutting blades ot the cutter are
to be « 1.;1-1 yened ﬁ,ﬁ? The contiguous sur
faces of the plate portion 217 and of the foot
portion 218 of the bracket 216 are gradu-
ated to enable the adjustment to be made ac-

curately. The arm 213 is then swung to carr Y

o cdramond holder over the oauge- bleck 2U5

and the dmnmni holder 212 is ad]usted
the arm 213
bloek. l"le dramond holder is then SWung
into dressing posumn corresponding to th \at
shown in Figure 3, a and the arm 213 clamped
in this position by the screw 227.

__ Lnunea screw 195 1s now loosened up-

nere 1s an arm 9
235 pm:md to the stem por tlon 163 of the cut-

40 (TFigs. 4 and 6) which is

-~ the cutter ¢

until the diamond engaoes thl‘-}

4

The grinding wheel 210 18 now st*u:ted up

| and the handwaeel 195 rotated to adjust

the sleeve 120 on the post 109 until When the

cutter carrier 1s swung about the axis of the

post, the diamond will dress the grinding
whesl. The diamond is fed into the Whee}
by continuing to rotate the handwheel 125
until the wheel has been dressed satisfactor-
ily. The arm 213 1s now swung out of the
way and clamped in 1110peratwe position
snown in Figure 7 by the screw 237. The
to al-
low dlse’qwan'ement of the clutch carried by

the sleeve 185 from the cluteh carried by
mdex.

the cutter, depending upon the previous sei-

ting of the dmmond 1s as close as possible to

the Worhmﬁ surface oi the grinding wheel.
The clutches are then reughtened

rrom the Dlllld ng wheel after the clutches
have been retwhtened 1t can be brouom
against the Wheel by a
smews 191 and 192,
There 1s a bracket 250 (I‘ igs. 3 and 4) se-

.cured to the base or frame of the machine by

serews 251, This bracket is formed with an
arm, the outer end of which is split to pro-
vlde a split chmp that 1s closed by a screw

252. There is a stop screw 254 toreaded into

the arm of the bracket and it is clamped in
“any adjusted position by tightening up on

the screw 252. The stop screw 254 is adapted

to engage a lug 255 Tormed on the sleeve 120

w:”hen the cut‘ter caruer 1S swung 1n one di-

rection about the axis of the post 109 to limit
" the inward movement of the cutter.
The screw 254 is adj us:_fed to allow the cut--

Lhe
pla,te 180 and the spindle 165 is ro- °
tated by turning the collar 188 until one of
the outside or one of the inside blades or

If the
.cutting edge of the blank is slightly away

1118‘51110' he feed.
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105

ter carrier to swing in just far enouc“h for the
orinding wheel to frrmd to the bottom of the .

cutting portmn of the blades of the cutter but.

not to f‘rr1._1d into the cutter head. The head
of the serew 254 will allow the cutter to be
swung far enough away to clear the wheel.

Now with the 01"111(11110 wheel rotating and
the coolant Lemﬂ' pumned on to the Whee]
carrier is swung about the axis of
the post 109 to grind the face of one of the
blacies of the cufter The correct amount of
stock can be taken off of the blades by ad-
justment cof the feed screvs 191 and 192, Aft-

er one of the blades has been ground, the

cutter spindle is indexed by grasping the
collar 188 and turning the collar in such di-
rection as to cause the locking plunger 197

as

to ratchet out of one of the notches of the

:ndex plate 180 and drop into the next notch.

110

e }
a7

120

The next similar blade of the cutter is then _-

oround by swinging the cutter carrier into
the grinding wheel as before. This SWIngIng
movement is a manual operation and the 0p-
erator may grasp any convenient part of the

130
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cutter carrier in order to swing 1t as, for’

instance, the collar 188.

When all of the outside blades of the cutter

have been ground, for 1nstance, the carrier

15

- mond tor the inside blade. _ _
checked aga inst the gauwe 295, as before and

20

25

30

35

,40

162 1s adjusted 1n the bearing portion 160

of the angle bracket 152 to adjust the cutter

‘angular ly to grind the opposite angle of rake

on the front faces of the 1n51de cutting

ing up on the screw 240 (Figs. 4 and 6) and
acdjusting the screws 230 and 231, the amount
of adjustment being determined by reading
the graduations on the periphery of the arm
161. The bracket 215
mond is then adjusted on the plate portion

217 of the cutter cmnel 162 to set the dia-
The diamond 1s

then swung into dressing position and locked
there by the screw 227. The handwheel 125
1s rotated to bring the diamond into dressing

engagement with the egrinding wheel and the
The diamond

grinding wheel is dressed.
carrying arm 213 is then swung out of the
way and locked In 1moperative p(JSLtlon by
the screw 227.
cutter spindle 165 rotated to bring one of the
1inside blades of the C”thbel as close as possible
to the grinding wheel. The clutch is then
locked up again and the blades brought into

engageinent Wlﬂl the grinding Wheel by ad-

]11.5131110 the screws 191 and 192. The 11151(1_&
lades are Gmund indexing between bla.des-,
as before. '

The drawings 1llustmte the ﬂrmdmw of one
hand of cutter. To orind a e wtter of the op-

‘posite hand, the nrmdmo wheel is inverted
on the ¢ mdmﬂ wheel spmdle 25

mond Cm:rymﬁ arm 213 is inverted on the

“bracket 215 so that the diamond is gauged

against the opposite end of their plurr ocauge

9295 and the index locking plunﬁ‘er 198 is

. 4b

50

turned around 1n the bore of the extension

197 so that when the cutter spindle is turned
1n the correct direction, the locking dog will
ratchet out of the not ches 181 of the mde\
plate 180. The locking pawl 198 can be
turned around in the housmo 197 when the
cap 200 has been removed.

During the grinding operation on either

recipi rocator v or face 111111 cutters, the coolant
is constantly supplied to the grinding wheel.
It drops off the wheel into a. “trou oh “formed

1n the base of the machine (,see Flﬂ' 1) and

6b

- 60

- 6b

flows nto a well 262 formed into the base of
the machine through an opening 260 in the
removable cover p‘ate 261 of the well. The
well 262 1s connected with the reservoir 60
through an opening 263 in a sheet-metal parti-
tion 264 that is held in position between the
well and the reservoir by a spzmn*-chp 265.
To keep the scum on the coolant in the well
from getting into the coolant 1in the reservoir,
there is a mmrd 267 secured to the pa,rtltmn

964 in such spaced relation to the partition as

- blades. This adjustment is effected by loosen-
10 |

vhich carries the dia-

chine.
is swung upwardly about its pwot bolt 273.

The dmm 15 opened and the

, the dia-

1,908,478

to prowde a duct leading from below the nor-

‘mal level of water or other coolant in the well

into the opening 268 in the partition. Thus
the water that ﬂows from the well 262 back
into the reservoir is taken from below the
level of the scum on the water in the well.

- The reservoir 60 i1s provided with an in-
clined bottom shown in Figures 1 and 12 and
can be drained through the duct 270 which
leads to one side of the base 20 of the ma-
chine. The duct 270 is closed by a swinging
ogate member 272 that pivots on a bolt 273
which is threaded into the base of the machine
and is provided with a hooked portion 274
that is engaged by the head of the bolt 275
which also threads into the side of the ma-
To. drain the reservoir 60, the gate

To clean the well out, the gate is entlrely

removed by removing the bolf 273.

Hrom the mecedm description 1t will be

seen that a compqct machine has been pro-

vided which enables either reciprocatory
tools or face mill gear cutters to be wet-
ovound. While partlcular embodiments of
thﬂ mnvention have been described, 1t will be
understood that various modifications of the
mvention are possible and that this applica-

tion 1s 1ntended to cover any adaptations,

uses, or embodiments of the present mven-
tion followmm in general, the principles of
the invention and mcludmw such departures
from the present dlsclosure as come within

- known or customary practise 1n the gear art
and as may be applied to the essential features
‘hereinbefore set forth and as fall within the

scope of the mvention or the limits of the
appended claims.

Having thus desci*]bed my invention, Wh‘Lt.

I claim 1s:
1. In combination, a frame provided with
phu U1ty of sockets, a egrinding wheel spin-
d le Journaled in the fmme a plur ality of tool
holders constructed to hold , respectively, dii-
ferent types of tools, each of said tool holders
comprising a post adapted to be mounted

TEINOY ﬂblV 1n one of the sockets in the frame

to extend in parallelism with the grinding
wheel spindle, a sleeve mounted on ‘the post
for manual oscillation about an axis parallel
to the axis of the wheel spindle and adjusta-
ble thercon in the direction of its axis of
oscillation, and a tool support adjustable
angularly on the sleeve.

2. In a machine for sharpening gear cut-
ting tools, a frame, a rotatable grinding wheel
spindle journaled in the flame 3] crrmdmfr
wheel removabl Ly secured thereto a post

‘mounted in the frame and extend: mn' in par-

allelism with the grinding wheel spmdle, a
sleeve mounted on the post a nut mounted on
the post, and having a Sphned connection
with said sleeve to rotate with said sleeve and
to be movable. axially independently of said

sleeve, a screw carried by the sleeve adapted
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to thread into said nut for adjusting the sleeve
axially on the post, and a tocl holder carried

by the sleeve and adjustable thereon to per-
mit adjusting the tool carried thereby 1n

accordance with the shear angle and inelina-
tion of the cutting edge of the tool to be
ground, means for rotating the grinding
wheel spindle, and means for continuously
supplying a coolant to the grinding wheel
during rotation thereof. - I
3. In a machine for sharpening gear cut-
ting tools comprising a frame, a rotatable

grinding wheel spindle journaled in the

- sleeve oscillatably mounted on the post, means

a tool holder adjustable

oU

- tools comprising a frame, a grinding wheel
“spindle journaled in the frame with its axis

vertical, a vertical post secured to the frame,

a sleeve mounted on the post for adjustment

2
Lk

thereof.

frame with its axis vertical, a grinding wheel
removably secured to said spindle, a post

secured in the frame and extending in par-

allelism to the grinding wheel spindle, a

tor adjusting the sleeve vertically on the post,
a bracket angularly adjustable on the sleeve,
angularly on the
bracket about an axis extending at right
angles to the axis about which the bracket is

adjustable, said sleeve being oscillatable on

5 the post to move the tool across the face of the

wieel to sharpen the same, means for rotat-

ing the grinding wheel spindle and means

driven thereby for continuously supplying a
coolant to the

4. A machine for sharpening gear cutting

in a direction parallel to the axis of the wheel
spindle, said sleeve being also oscillatable on

said post about a vertical axis independently

40

4b

~vertical, a vertical post secured to the frame,

o0

il

60

65

of 1ts adjustment, and a tool support mount-

ed on said sleeve for angular adjustment
thereon in two directions at right angles to

one another, |

9. A machine for sharpening gear cutting
tools comprising a frame, a grinding wheel
spindle journaled in said frame with its axis

a sleeve mounted on the post for adjustment
1n a direction parallel to the axis of the wheel

spindle, said sleeve being also oscillatable on -

sald post about a vertical axis independent-
ly of its adjustment, a tool support mounted

grinding wheel during rotation __ |
| | - movably secured thereto, a vertical post

axially independently of the sleeve, a screw

carried by the sleeve adapted to thread into
sald nut ror adjusting the sleeve axially on

the post and a tool holder carried by the
sleeve, said sleeve being oscillatable to move
a tool carried by said tool-holder across the

¥

grinding wheel.

7. A machine for sharpening gear cutting
tools comprising a frame, a rotatable grind-
ing wheel spindle journaled in the frame with

9

0

1ts axis vertical, a grinding wheel remov-

ably secured to this spindle, means for ro-

tating the grinding wheel spindle, a post se-

cured in the frame and extending in paral-

lelism to the grinding wheel spindle, a sleeve

80

mounted on the frame for manual oscilla-
tion about an axis parallel to the axis of the

cutter spindle, means for adjusting the sleeve
vertically on the post, a bracket mounted on
the sleeve for angular adjustment thereon

about an axis at right angles to the axis of

oscillation of the sleeve, and a tool holder ad-
justable angularly on the bracket about an

axis extending at right angles to the axis =
90 -

about which the bracket is adjustable.

89

8. A machine for sharpening gear cutting -

ing wheel spindle - journaled in the frame
with its axis vertical, a grinding wheel re-

mounted m the frame, a sleeve mounted on

the post, a nut resting on the top of said

post and having a splined connection with
sald sleeve to rotate with said sleeve and to
be movable axially independently of the

sleeve, a screw carried by the sleeve adapted
_ the
sleeve axially on the post and a tool holder

to thread nte said nut for adjusting

carried by the sleeve and adjustable thereon
about an axis at right angles to the axis of
the sleeve, said sleeve being oscillatable to

‘move a tool carried by said tool holder aCToss

the grinding wheel.

on said sleeve for angular adjustment thereon

1n two directions at right angles to one an-

other, a cutter spindle rotatably mounted in

said tool support, and means
said cutter spindle. -

6. In a machine for sharpening gear cut-
ting tools, a frame, a rotatable grinding
wheel spindle journaled in the frame with

for indexing

1ts axis vertical, a grinding wheel removably

secured thereto, a vertical post mounted in -

the frame, a sleeve mounted on the post, a
nut resting on the top of said post and hav-
g a splined connection with said sleeve to

rotate with said sleeve and to be movable -

tools comprising a frame, a rotatable grind-
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