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'UNITED STATES

1,588,076

PATENT OFFICE.

ARTHUR L. WILDER, OF WETHERSFIELD, CONNECTICUT, ASSIGNOR TO PRATT & WHIT-
NEY COMPANY, OF NEW YORK, N, Y., A CORPORATION OF NEW JEREEY.

GEAR-GRINDING MACHINE. '

Application filed April 830, 1823. Serial No. 635,592.

This invention relates to geaf grinders and

in particular to a ;ﬁinder for gears prefer-
ably provided with two grinding wheels
mounted on a slide so that the whee]s may

5 be actuated to correctly engage successive

teeth on the gear blank and generate in-
volute tooth curves thereon. '
One. of the objects of the invention is-to
mount the gear blank being ground on a ro-
10 tating spindle carried in a reciprocating
slide movable at right angles to the direc-
tion of movement of the slide carrying the
wheels. | : Coo s
Another object of the invention is to pro-
15 vide special means for guiding and control-
ling tge relative movements of the wheels
and the blank on their respéctive support-
ing slides, these means comprising a _mem-
ber having a toothed periphery. carried pref-
20 erably by the slide mounting the wheels.
This is adapted to be engaged by a master
gear on the spindle carrying the blank.
Another object of the invention is to pro-

“vide a modified form of machine operating

25 upon the same general principle- defined in

the agplicationj()‘fH. D. Tanner, Serial No.

: ' [ these latter slides permitting the rotatable
"wheel spindle and abrasive wheel thereon
to be adjusted to any desired position with

544,176, filed March 16, 1922.

Another object of the invention is to plo

vide special feeding means for the blank

30 relative to the wheels comprising means to

advance the member carrying the toothed -

periphery in a direction normal to the direc-
- tion of movement of the slides carrying the
wheel,
“'With these

. _invention .comsists in the features of con-

" struction’and operation set forth in the fol-

. lowing specification and illustrated in the
-accompanying drawings.
. In the accompanying drawings annexed
hereto and forming g part of this specifica-
* tion, I have shown my invention embodied
" in a ‘%rinding ‘machine for spur gears but
it will be understood that eertain- features

40

or adapted for gears of other types, and that
the drawings are not to be construed as de-

fining or. limiting the scope of this inven--

tion, the claims:appended to this specifica-
tion being relied:upon for that purpose.
In the drawings: '

b

[~

* Figure1 is a plan view of the conr.lpleté'

_gagchine;

an(viv otl\ler: objécts in view, my.

of the invention may be otherwise embodied,

“left or right. '

Fig. 2 is an elevation
the complete machine. ,
Fig. 3 is a plan of a modified form of the
machine, and "
Fig. 4 is a sectional

partly in section of

elevation of this
modified form. R
" In the above mentioned drawings, I have
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shown but two modifications of the inven- .

tion which are now deemed preferable but
it is to be understood that changes and modi-
fications may be made within the scope of

the appended claims without departing

irom the spirit- of the invention. :
Briefly, my invention in its broadest as-

60

pect comprises the following' - principal . -
parts: first, a base; second, a vertically sup- -

ported rotatuble spindle carried in a slide
movable horizontadlly- along the base; third,

70

a master gear on the spindle; fourth, means

“on the spindle-adapted to support and rotate

a-work arbor; fifth, a second slide engaging

- ways on the bdse so that it may be move

horizontally. in a direction normal to the

75

movement. of the spindle carrying slide;

said second slide carrying a: wheel head,

the wheel rotatable about a horizontal axis.

Referring more in detail to the figures of
the ‘drawings, and particularly to Figs. 1
and 2, I provide a base 10 having substan-

‘sixth, independently adjustable . slides on .-

80
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tially in the center thereof a support 11 for .

a rotatable spindle 12 disposed vertically
therein.
dove-tailed projections 13 engaging dove-

tailed ways provided horizontally on the
base 10. The spindle 12 carried in this sup--
port 11 is adapted to be continuously ro-

tated by any convenient means not shown.

~'On the upper horizontal surfaces 15 of

the base 10 are provided ways extending at

-right angles to those for the spindle sup-

ort 11 and in-which mdy be guided the pro-
jection formed on a ‘large slide 17. This
slide 17 provides means for mounting the
wheel head or heads 18 in.a manner per-
mitting it or them

On this: upper or second slide -17- are
mounted suitable individual wheel support-

ing slides 18 which may be adjusted longi-

The support 11 is provided: with

to be reciprocated to the

20
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tudinally on the slide 17 by means of suit-
able screws 19 as shown in Figs. 1 and 2.
These screws 19 may be rotated by means
of the hand wheels 20. In this way, the
wheel or wheels indicated at 21 may be ad-
justed to operate upon gears of different
diameters. Slides 18 have mounted théreon
slides 22 carrying swivelling wheel heads 23

. which may be clamped in any adjusted angu-
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lar position by means of the clamping bolts
94. " The swivelling heads 23 are provided

with motors 26 which may be placed in driv-

ing connection with the wheel spindles 27
by means of suitable belts 28. The gwivel-
ling heads 23 together with the wheels 21
mounted thereon may be moved axially of
their spindles 27 by means of suitable screws
30 rotated by a hand wheel 81 fixed directly

thereto. On the spindles 27 are the abrasive

wheels 21 eachadapted to contact with work
upon one of their plane radial surfaces. = As
the particular form of the slides 18 and the
parts thereon for mounting - the wheels 21
are, or may be, similar to those described in
the above-mentioned application of H. D.
Tanner, further description of them - is
thought to be unnecessary. ~In all positions
of adjustment, the wheels rotate about a
horizontal axis. . :

Fastened to the opposite ends of the slide
11 on which is mounted ‘the spindle 12 is an
arch 35 extending completely across .the
machine. This arch 85 at its uppermost and
central position is provided with an adjust-
able plunger 86 which is in direct alignment
with the vertical rotating spindle " 12

. previously referred to. This plunger 36 and
also the spindle 12 are provided respectively -

with centers thus furnishing means for ro-
tatably mounting the work arbor 37 and the
work A between them. .In this way -also,
rotation of the spindle 12 provides means to
rotate the work arbor 87 in accordance there-

 with about the axis of the spindle 12. As

60
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above described the spindle 12 may be moved
to different positions by movement of the
supporting slide 11. R I

Detachably fastened to the upper end of
the vertical spindle 12 is a master gear 40,
this being of the same form, pitch, diameter
and number of teeth, etc., as the gear blank
A being ground. As this master, gear 40
must be chosen with particular reference to
the gear being ground and must be changed
whenever the type or size of gears being
ground is changed, it is made readily remov-

able. * This master gear 40 is adapted to con--

tact with internal gear teeth 41 formed on

. a member 42 having an. elongated or ellip-

i
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tical opening.  This member 42, as shown
clearly in Fig. 1, is slidably mounted within
the slide 17 carrying the wheel slides 18 and
wheelg 21. The form of this toothed periph-
ery is such that opposite portions have short
sections provided with teeth of rack form.

1,568,076

These are disposed on-the periphery of the -

_opening directly below the wheels 21.. The’

ends of the toothed periphery, including all
of its toothed outline exeept those portions
which are of rack form, comprise. segments
- of internal gears. It will be seen from this
construction that rotation of the vertical
spindle 12 and its master gear 40 thereon
will force the slide 17 carrying the wheels to
the left and right and also will force the slide

10

7

“or support 11 carrying the spindle 12 to re-

‘During these movements of the slides 11 and
17, the master gear 40 contacts with the teeth
forming the outline of the opening in plate
42. These movements will take place simul-
taneously and in timed relation to each other
in such a manner that the master gear will
always be about in an orbital or generally
elliptical path. Also, as the wheels 21 are
mounted on the slide 17 and move therewith,
they will be alternately advanced and re-
tracted into and out of contact with the
. work A on the spindle 37. In this way, in-
volute toothed curves will be formed upon
the gear blank. In effect the relative move-

ments of the ‘wheels 21 and the blank A in-

_ the present construction are similar to their
movement in the-application of H. D. Tan-

‘ner.
"are stationary and the work spindle is moved

ciprocate in a direction normal to the direc
tion of movement of the wheel slide 17. -

80
85
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In the Tanner construction the wheels -

about while rotating whereas in the present

- construction both:the work spindle and the
wheels have movements in ‘timed relation to
. each other. The separate components effect
4 relative orbital movement. :
‘During operation, the work engaging sur-
faces of the wheels 21 may be adjusted by
means of the screws 19 and 30 so that the
slide 18 and swivelling heads 23 on which

100
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they are mounted may be positioned relative

to the toothed periphery in member 42 to.
properly engage the -work A’ During this

engagement, the abrasive surface of one of

the wheels 21 is in alignment with one side.

of one of the rack teeth on this periphery
and the other abrasive surface, whén two
wheels are used, is in contact with the oppo-
site side of ‘another rack tooth. In this way;
when two wheels are used, rotative move-
ment of the master gear 40 sufficient for it to
‘be engaged by all the teeth in the toothed
path in member 42 will cause the abrasive
wheels 21 to contact with the opposite sides
of different teeth. Each of the wheels 21
will be advanced into, and withdrawn out of
contact with the opposite sides of teeth on
the gear blank A. - This action will take
~ place during a relative rolling movement of
the master gear 40 about the toothed periph-

110
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ery of member 42 during which time its teeth -

‘contact with all of those on the elliptical
outline. ; o
In operation, the rotation of the spindle

130



10

15

20

25

30

35

a0

45

1,588,076

12 and blank A is continuous so that engage-
ment of the master gear 40 with the periph-
ery of member 42 reciprocates the support
or slide 11 and the slide 17. These slides
11 ‘and 17 will be simultaneously recipro-

cated in a direction at right angles thereto.

The result of these component movements
of the slides 11 and 17 is to roll the blank

A about its pitch cylinder while momen-.
‘tarily in contact with the abrasive surfaces
-of the wheels 21. To hold the slide in either

of its limits of movement, a spring pressed
detent 50 is provided adapted to engage a
projection 51 outstanding from the slide 17.

It will be seen also that if the toothed
periphery of member 42 be formed so that
it has a number of teeth incommensurate
with the number of teeth on the master gear,
and therefore of the blank being ground,

then each successive rotation of the blank A

will vary the relative positions of the slides
11 and 17 carrying the spindle 12 and wheels
21. In other words, one complete cycle of

movernents of the slides 11 and 17 due to the

engagement of the master gear 40 with the
entire periphery of the toothed outline on

member 42 occurs while the master gear 40
and blank A rotate somewhat more than a

complete. revolution. The angular or rota-
tive ‘position of the blank A therefore with
each cycle of operations will be advanced
relative to its previous position thus effect-
ing an indexing of the blank A relative to
the wheels 21." In this-way, no special index-
ing mechanism is required and continuous
rotation of the spindle 12 and relative move-
ments of the parts connected therewith as
above described will completely grind the
tooth curves upon each of the teeth in the
blank. . . .

In operation, after the blank A has been
mounted in position on the spindle 12 and

-the wheel heads 18 adjusted for the par- .

ticular -gear to be ground, the rotation of
this blank A will cause each of the wheels
21 to alternately contact therewith. Also
during operation to effect feeding movements
of ‘the blank A relative to the abrasive sur-
faces of the wheels 21, the member 42 may
be advanced slightly in a direction normal
to the movement of the slide ‘17 by means
of a suitable screw 46. As shown in Fig.

- 1, this screw 46 is connected by bevel gears

47 to a long shaft or rod 48 suitably mount-
ed on the slide 17 and having a hand wheel

" 49 on its end.

60

Coming now to a description of the modi-

fied form of the invention shown in Figs.

3 and 4, it will be seen that the form of the
slide carrying the wheels is materially
changed. The remaining parts of the ma-
chine, however, are for the most part-dupli-
cates of the parts shown in Figs, 1 and 2.
For this reason, the same reference charac-

ters have been applied to these parts in

both embodiments of the invention. Instead
of the slide 17 having wheels mounted on
opposite sides of the work, a slide 17 is pro-
vided mounted on the base 10* carrying two
adjacent slides 18% respectively movable to-
ward and from each other. These wheel car-
rying slides 18* on slide 172 correspond in
every way (except in respect to their posi-
tions) to the slides 18 shown in Figs. 1 and
2. In fact this modification may be so de-
signed that identical slides 18 may be used
on the slide 17* as on slide 17. In order to
move these slides 18® toward and from each
other, a.screw 19* is provided having right

.and left hand threads thereon respectively’

engaging the two slides 18 Rotation of
this ‘screw 19* by means of the hand wheel
20* shown serves to position the wheels 21°
on these slides 18* correctly relative to the
work A, and to feed them relative to the
work daring the grinding operation. To
hold the slide 17* in its operative and in-
operative positions during the grinding op-
eration, a spring pressed detent 50* is pro-

vided similar in every way to the detent 50.

shown in Fig. 1.

As shown clearly in Figs. 3 and 4, the
slide 17> is mounted on suitable guideways
16* provided on the upper surface of the
base 102, Mounted in this manner the slide
172 is free to move directly toward or from
a slide 11* on which is mounted the work
spindle 12® and its arbor 372,

The work spindle 12° is mounted upon
slide 11* which in every way corresponds to

provided with the vertically disposed ro-
tatable spindle 12* corresponding exactly
with that shown in Figs. 1 and 2.. Also

‘an arch 35* may be provided on slide 11°

similar to the arch 35 to support the work
arbor 378 o _
On the portion of the slide 172 directly

-adjacent the vertically disposed spindle 12

is provided the plate or member 42* corre-
sponding to the member 42 and provided

70
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.100
slide 11 shown in Figs. 1 and 2. This is

108
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with a similar toothed peripbery. This is -

adapted to engage with a master gear 40°
removably mounted on the spindle 12* car-
rying the work arbor. As the slide 11* is

spindle 12* and its master gear 40* will cause
these slides 172 and 11* to be reciprocated

to advance and retract the abrasive surfaces

of the wheels 21* laterally into and out of
engagement with the work A. The opera-
tion of this form of the gear tooth grind-
ing machine is in every way similar to that
shown in. Figs. 1 and 2. For that reason,
a description ‘of the mode of operation is
not ‘thought to be necessary.

What I claim is: .

1. A gear grinding machine comprising in
combination, a base, slides thereon movable

118

‘movable at right angles to the direction of
movement of the slide 172, rotation of the

120

126
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in directions at right angles to each other,
a work supporting spindle on one of said
slides means to rotate the spindle during
the grinding operation, an abrasive wheel on
the other of said slides, means to relative-
ly move said slides to cause engagement and
disengagement of a gear blank on said spin-
dle with said abrasive wheel, and means to
constantly rotate said work spindle.

9. A gear grinding machine comprising
in combination, a base, slides thereon mov-
able in directions at right angles to each
other, a work supporting spindle on one

‘of said sliles, an abrasive wheel on the other

of said slides, a master gear on said spindle
and a member on one of said slides having
a toothed periphery engaged by said master
gear to cause engagement and disengagement
of a gear blank on said spindle with said
abrasive wheel.

3. A gear grinding machine comprising in

combination, a base, slides thereon movable.

in directions at right angles to each other, a
work supporting spindle on one of said
slides, means to rotate said gpindle, an abra-
sive wheel on the other of said slides, and
means to cause engagement and disengage-
ment of a gear blank on said spindle with
said abrasive wheel, said means comprising
a master gear on said spindle and a mem-
ber having a toothed periphery mounted on
the slide carrying the abrasive wheel and
adapted te engage the master gear.

4. A gear grinding machine comprising
in combination, a base, slides thereon mount-
ed on independent guideways so that they
may be moved in directions at right angles
fo each other, a rotatable work supporting
spindle on one of said sliles, an abrasive
wheel on the other of said slides, and. .in-
terengaging means on the spindle and slide
carrying the abrasive wheel to cause en-
gavement and disengagement of a gear blank
on said spindle with said abrasive wheel.

5. A gear grinding machine comprising in
combination, a base, slides thereon mounted

on independent guideways so that they may

be moved in directions at right angles to
each other, a rotatable work supporting spin-
dle on one of said slides, an abrasive wheel
on the other of said slides, and gear tooth

" members mounted respectively on the spin-

66
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dle and the slide carrying the abrasive wheel
to cause engagement and disengagement of

a gear blank on said spindle with said abra- .

sive wheel.

6. A gear grinding machine comprising
in combination, a base, slides thereon mount-
ed on independent guideways so that they
may be moved in directions at right angles
to each other, a work supporting spindle
on one of said slides, means to rotate the
spindle during the grinding operation, a
pair of abrasive wheels on and movable with
the other of said slides, and means to cause

1,688,078

engagement and disengagement of a gear
blank on said spindle with said abrasive
wheels, -

7. A gear grinding machine comprising in
combination, a base, slides thereon mounted
on independent guideways so that they may
be moved in directions at right angles to
each other, a rotatable work supporting
spindle on one of said slides, a pair of abra-
sive wheels on and movable with the other
of said slides, and means constraining the
slides to move within a predetermined path
to cause engagement and disengagement of
a geai blank on said spindle with said abra-
sive wheel. , ‘ v

8. A gear grinding machine comprising
in combination, a base, a work supporting
and rotating spindle mounted thereon, a
master gear on said spindle, slides on said
base movable respectively at right angles
to each other, 2 member on. one of said
slides having an internal toothed periphery,
an abrasive wheel adjustably mounted on
said slide, and means to rotate the spindle
while said gear i in engagement with the
teeth on said member, and while said slides
are actuated to engage the wheel with a gear
blank on said spindle.

9. A gear grinding machine comprising in

-combination, a base, a work supporting and.

rotating spindle mounted thereon, a master
gear on said spindle, slides on said base
movable respectively at right angles to each
other, a member on one of said slides having
an internal toothed periphery, the opposite
portions of which have teeth of rack form,
an abrasive wheel adjustably mounted on
said slide, and means to rotate the spindle
while said gear is in engagement with the
teeth on said member, and while said slides
are actuated to engage the wheel with a gear
blank on said spindle.

10. A gear grinding machine comprising
in combination, a base, a work supporting
and rotating spindle mounted thereon, a
master gear on said spindle, slides on.said
base movable respectively at right angles to
each other, a member on one of said slides
hayving an internal toothed periphery, a pair
of abrasive wheels adjustably mounted on

suaid slide, ‘and means to rotate the spindle

while said gear is in engagement with the
teeth on said member, and while said slides
are simultaneously actuated in a predeter-
mined path to engage the wheel with a gear
blank on said spindle.

11. A gear grinding machine comprising
in combination, a base, a work supporting
and rofating spindle mounted thereon, a
master oear on said spindle, slides on said
base movable respectively at right angles to
each other, 2 member on one of said slides
having an internal toothed periphery, a pair
of abrasive wheels adjustable angularly and
toward and from each o..€r on said slide,
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and means to rotate the spindle while said
gear is in engagement with the teeth on
said member, and while said slides are actu-
ated to engage the wheel with a gear blank
on said spindle.

12. A -gear grinding machine comprlsmg
in combination, a base, a work supporting
and rotating spindle mounted thereon, a
master gear on said spindle, slides on said
base movable respectively at right angles to
each other, a member on one of said slides
having an internal toothed periphery, oppo-

>
site portions of which have teeth of rack
form, a pair of abrasive wheels adjustable
angularly and toward and. from each other
on said slide, and means to rotate the spindle
while said gear is in engagement with the
teeth on said member, and while said slides
are actuated to engage the wheel Wlth a gear
blank on said splnd%

In testimony whereof I hereto affix my

‘signature.

ARTHUR L. WILDER.
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