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GRINDIN® OF GEAR-WHEFL TEETH., =

. Application flled June 11, 1996, Serial ‘Ne. 115,400, and in_Great Britain November 24, 1985, -

.. The problem of grinding the faces of
gear wheel teeth for the purpose of impart-
ing to them' accurately -a- predetermined
form, by methods involving the rolling of
the wheel relatively to the flat surface of a
revolying grinding disc, is ome which.has
been attacked in a number of ways. . . .4
- For the purpose of elucidating my pres:
ent invention I will refer to three known
methods of .procedure; all of them having
this in: common, that during the grinding
‘operation, the wheel ‘is reciprocated “rela-
tively to the grinding disc by means of a
slide, and during reciprocation: has imparted
to it an angular motion about its axis. .
The method described by Noyes:in his
British. Patent. specification No. 107,608 is
characterized in- this that a templet or cam

corresponding in shape -to one face of the

tooth is secured to the spindle carrying the
wheel -to be ground and arranged fo bear
against.a fixed abutment. In one direction
of motion- of the slide carrying-the -wheel
the latter is rocked in one direction by the

5 interaction of the templet and abutment.

During the reverse mation. of ‘the slide the
wheel is rocked. in the othexr- direction by.a
spring. which keeps the.templet in contact
with the abutment. - e T

The second metha

L 1 is that described by
Boella in his British specification No. 159,
503. Boella mounted on the spndle carry-
ing the wheel to: he ground an .accurately
shaped master or pattern wheel of the same
size engaging a fixed raek, so. that recipro-
cation of the wheel by the shide was accomi:
panied by an angular motion of -the wheel
about. its axis. To avoid.slaekness. or back-
lash: between. the master whiel and:the rack

one tooth on.the rack was made frec and.

was pressed in the directiom of an adjacent.
‘The. Tees:

fixed tooth. by means. of a spring..

The. third . method is that. of
Bradner €ompany, described: in: their British:
specification. No. 195,381.c In. this, method:
a double. acting .eam. fixed on. the spindle:

- carrying the wheel to be: ground. is. leeated
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between. a pair of fixed. abutments so that

during the reciprocation. of the slide earry-
ing the wheel positive angular motions. ase.

imparted ito the wheel about its axis in beth
directions of movement. - - - o

. Each of  the -methods above described
though possessing certain features in -com-
mon are.distinguished by the other features
above mentioned, and represent different at- .
tempts to overcome the well- known mechan--

ical ‘difficulties associated: with the preblem

under consideration. - . ’

My experience in the construction of gear
grinding machines leads me to-the conclu-
sion that the method in which a templet act-
ing on -a single fixed abutient for produc-

0

ing angular motion of the wheel in one = .

direction and a spring for producing the
opposite angular motion contains the maxi- -
mum- of advantages, but in the form pro--
posed by Noyes is-inconvenient, and;.is. in-
deed; impracticable where a rapid rate of
working is required. The difficulty is occa:
sioned by the fact that a large angtlar move-
ment of the cam is necessary (usually:about

120°), and this necessitates correspondingly -

spring, with the result that breakage of the
spring and -other difficulties are liable - to

-large - compressions ‘or:-extensions. of -the

78

occur. Further: in ‘order that. the templet .

shall be kept at all times in contact with the

_ abutment when operating at high speeds the

strength of the spring mmust be such that
other complieations are inttoduced. e
The disadvantages of the spring method
preposed by Neyes:-have been obviated in-the
Boella and The: Lees Bradner Company
methods by the elimination of the spring but
not witheut, incurring difficulties. - =
The object of the present invention is to
provide a machine in which: the spring -with
1ts advantages are retained and its disadvan-

tages: are eliminated.  Stated otherwise, the

object of my invention is to provide a mecha-
nism in which the angular metion of the
wheel is obtained in the one direction by the
interaetionr of & templet and ‘a fixed abut-
ment, and- i the other direction by a spring
the mevement-of which is less than, and may
be much léss than, that ¢corresponding to the
mevement: of the templet. - G

_ Briefly, the invention comprises:the mount-

‘ing ‘of the. spring on: a- movable: carrier the:
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" movements of which are coordinated with
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““chine frame.
‘opposite direction during the return stroke
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those of the slide carrying the toothed
wheel. In particular the invention com-
prises the mechanical arrangements herein-
after described. 4

In the three accompanying sheets of ex-
planatory drawings:— ' -

Figure 1 is a diagram showing schemati-
cally one manner of carrying my invention
into effect. =~ =

Figures 2 and 3 are side and front ele-
vations showing a portion of a gear grind-
ing machine embodying the mechanism il-
lustrated in Figure 1.7 - : . :

Referring to Figure 1, the toothed wheel
a to be ground is secured to a spindlé b which
is carried on a slide ¢ capable of reciprocat-
ing on a guide d. The grinding disc is in-
dicated by e. This has a flat upper face on
which each tooth face rolls in turn. The
disc.revolves about an axis f. As before; the
rolling of the toothed wheel is obtained by
a combined reciprocatory movement of the
slide ¢ and an angular movement about the
axis of the spindle . The angular move-
ment in one direction is obtained by a suit-
ably shaped templet ¢ which is secured to the
spindle & and which makes contact at its pe-
riphery with an abutment roller 7 fixed on
any convenient stationary part of the ma-
The angular movement in the

of the slide is obtained by the spring ¢
which is arranged to operate in the follow-
ing manner. On the spindle b is secured a
toothed wheel j, preferably of twice the di-
ameter of the wheel being ground. This
engages with a rack % slidably mounted on
a -slide /.- The spring 4 is carried on the
slide and is so arranged in conjunction with
the slide and the rack that movement of the

~‘rack relatively to the slide in one direction
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is resisted by the spring. The slide 7 is con-
nected to the main slide ¢ in any convenient
manner such as by means of a lever % and
links ¢ so that they receive equal but oppo-
site movements, o

The spring 7 is always under suitable com-
pression. - Starting from the position shown
in Figure 1, the slide ¢ moves upwards
and during this movement the interaction of
the templet ¢ and its abutment /4 causes the
toothed wheel ‘@ -to turn through the re-
quired angular distance relatively to the
disc e. At the end of this movement the
wheel is actually carried by the slide clear
of the disc to allow the wheel to be moved

about its axis relatively to the templet for

the purpose of bringing a face of the next
tooth into action, but this operation can be
disregarded for the present. During the up-

ward movement of the slide ¢, the slide 7

moves downward, carrying the spring with
it. - Also the rack % moves downward b
reason of its: engagement with the toothed

1,666,955

wheel j. Any relative movement between
the parts % and 7 is accommodated by the
spring. During the downward motion of
the slide ¢ (accompanied by an upward
movement of the slide 7) the templet ¢ is
held "in contact with the roller 4 by the
spring acting through the rack % and wheel 4.

70

Usually the variation in length of the -

-spring during the cycle of operations is

small, and never is it large in comparison
with the angular movement of the templet.

‘The mounting of the spring on a movable

carrier enables me, therefore, to obviate the
difficulty of the previous spring jarrange-
ment in which one end is stationary, and to
secure all the advantages associated with the
use 'of a templet’ acting in conjunction with
a single abutment. - o o
Referring now to Figurés 2 and 3, the
practical embodiment of the invention there
shown will be readily followed from the
above description, the parts being identified
by the same reference letters. Tnstead of
arranging the spring to act directly on the
slide 7 and rack 7%, it is arranged in con-

junction with a lever m carried on the slide,

l. The slides ¢ and 7 are coupled by a cen-
trally pivoted and equal armed Tlever .n
mounted at the upper end of the frame or
standard of the machine. Reciprocation of
the slide ¢'is effected by a connecting rod o
actuated by a crank p. The roller abut-
ment % is mounted adjustably on the ma-
chine standard as shown. - o '

As alveady stated, the slide ¢ is given a
movement in excess of that required for ac-
tual grinding in order that during each
cycle the wheel may be carried clear of the
grinding disc for indexing purposes, that is
to say for intermittently bringing another
tooth face into position for grinding. ‘The
necessary rotation of the spindle relatively
to the templet during indexing is effected by
any suitable means, and to avoid complica-
tion such means have been omitted from the
drawings. - '

Having thus described my inventior what
I claim_as new and desire to secure by
Letters Patent is:— : S

1. In a gear cutting machine, a grinding
disc having a flat face, a templet and sta-
tionary abutment, the volling of a tooth face
relatively to the flat grinding face being
effected, in one direction, by the interaction
of said templet and stationary abutment, a
spring for effecting rolling of the. tooth in
the opposite direction, means comprising a
movable carrier for the spring, and means
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for co-ordinating the movements of the car-

rier with those of a member carrying the
toothed wheel, substantially as described.

125 -

2. In gear grinding machines of the kind

specified, the combination comprising a pair

y. of slides, means for producing opposite re--

ciprocatory movements of the slides, a work

130
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spindle on one of the slides, a templet on
the spindle, an abutment carried on the fixed
frame of the machine in contact with the
templet, a toothed wheel on the spindle, a
rack carried by the other slide and engaged
by the said toothed wheel, the rack being

‘movable relatively to its slide, and a spring

the action and reaction of which are.taken

by the rack and its slide respectively, sub-

stantially as described. ,
3. In gear grinding machines of the kind
specified, the combination comprising a pair
of slides, means for producing opposite re-
ciprocatory movements of the slides, a work

8' .

spindle on one of the slides, a templet on the 15
spindle, an abutment- carried on the- fixed
frame of the machine in contact with the
templet, a toothed wheel on the spindle, a
rack carried by the other slide and engaged -
by the said toothed wheel, the rack bemng 20

‘movable relatively to its slide, a lever sup- .

porting the rack and pivoted on the slide
carrying the rack, and a spring acting on
the lever, substantially as described. :

In testimony whereof I have signed my 25
name to this specification. S

'HARRY HALES ASBRIDGE.




