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CONTRACTUAL ORIGIN OF THE INVENTION

The ﬁnited States Government has fights in this inven-
tion pursuant to Contract No. EY-76-C-02-3000 between the
U. S. Department of Energy and the‘Fermi Nationa;‘Accgleratéf
Laboratory. |

BACKGROUND OF THE INVENTION
~This invention is érimarily concerned with‘ﬁechanisms‘

which repeatedly loék a spindle in a variéty 6f angular
positions. Vérious lbéking devices have been proposed in

the past. Most well known locking devices utilize either-a

- pawl which engages a notched disk or a tapereé pin which

engages a precision aperture located in the face of a disk.

Such arrangements have limited mechanical advantage and are

.

adversely affected by dirt or the like contamination of

engaging surfaces. While higher mechanical  advantages are

provided by toggle linkages or crank arrangements, these
mechanisms requiré clearances which are not always available. -

for a given machine design. Most of these prior art arrange-

~ ments have some amount of backlash, which is objectionable

when high precision alignment is required. Further, many of
these arrangements'proﬁide a uni-directional locking which
is capable of resisting spindle movement in only one given

rotational dircction.
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It is therefore an object of the present invention to

‘provide a locking mechanism having a véry high‘hechanical

advantagé which provides truly zero backlash securement.
It is another object of the present invention to pro-
vide a loﬁking mechanism of the above-described type which
is.capable of bi-directional locking, resisting torques
which have both avclockwise énd‘a coUnter—clocinse sense.
It is also an object of the pfesent invention to pro-
vide a compact loéking mechanism mounted on a shaft whose

axis is arranged in non-parallel, non-intersecting arrange-

‘ment with the longitudinal axis of the spindle to be locked.

A further object of fhe present invention i; tb provide

a low cos£ locking mechénism'compatible'for use with con-
ventional gears or £he like indexing arrangements.,

| Additional objects, advantages and novel features of the
inventibn will be set forth in part iﬁ the desqription which
follows, and in part will becomg apparent to those:skilled in
ghe art upon examination of the following or may be learned
by practice.of the invention. The objects and ad#antages of
the invention may be realized and attainéd_by'means of the

instrumentalities and combinations particularly pointed out

'in the appended claims.

SUMMARY OF THE INVENTION

These and other objects.df the present invention are

" provided by a locking mechanism comprising a conventional

gear or the like indexing means mounted on a 'spindle which

"is to be locked at a precise angular'position. A disk-like

member having camming surfaces for engagement between
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aajacent teéth of the'gear is mounted for rotétion on a cam
shaft which is arranged in non-parallel, non-intersecting
relationship with the spindle axis. The disk is eccentri-
cally mounted such that - its rotational displacement cauées
contact péints with the gear teeth to advance to inner radial

positions of the disk which have an increased thickness.

~ Upon rotation of the camshaft, the disk is wedged between

édjacent gear teeth with a wiping acﬁion to provide a truly
zero backlash loqking'of the spindle.
DESCRIPTION OF THE DRAWINGS

Fig.‘l is a perspectivé view of ‘a locking mechanism
according to the.invention, shohn installed on a machine.

Fig..2 is a plan view of the cam shaft poftion of the
locking mechanism‘of Fig. 1.

Fig. 3 1is a cross=sectional view taken aloné the lines
3-3 of Fig. 2. - |

Fig. 4 is.a cross-sectional view taken along the lines
4-4 of Fig. 1.

DETAI#ED DESCRIPTION OF THE PREFERRED EMBODIMENT

Referring now to the drawings and especially to Eig. 1,
spindle 10 (paft of é machine not shown in the drawings) is
to be lo;ked in a prescribed rotational position.' Gear 14,
part of the clampinglarrangement of the invention, is affixed
to spindle 10 using suitable techniques. Gear 14 was chosen
to be a readily available geér of the in&olute spur type,

but any gear-like member having accurately positioned teeth

could be used. The numeral 20 refers to the remainder of the

iclamping mechanism, which is mounted for rotation about a .
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shaft 22. - The axis 24 of shaft 22 is arranged in a skewed,
or non—lntersectlng, non-parallel relationship with the lon-
gitudinal axis 26 of sp1ndle 10. More partlcularly, in the

preferred embodiment, axis 24 lies in the plane of gear 14

which plane is perpendicular to the axis 26 of spindle 10.
This relative alignment between axes 24,26 affords a compact

"installation and distinguishes the type of clampingAarrange-

ment of the invention from the most common types of prior
art clamping arrangements.

Mechanism 20 comprises a disk-like member 30 which is
eccentrically mounted on shaft 22. Disk.30, shown in greater
detail in Fig. 2, has opposed camming surfaces 34,36 located
adjacent outer peripheral portions of the disk. The radially
outer ends of camming surfaces;34, 36 are inclined towardl
each other. ‘As shaft 22 is rotatediby alhandle.38 for exam-
ple, disk 30 is rotationally advanced between adjacent teethv
39a,39b of gear 14 such that camming surfaces 34,36'of disk
30 engage opposing surfaces of those teeth; Since disk 30
is eccentrically mounted on shaft 22,'further rotation of
nandle 38 causes the point of contact between gear teeth and
camming surfaces to‘advance_from the outer periphery of disk
30 to radially inner portions of that disk. Gear teeth 39a,
39b initially contact radially outer portions of disk 30,
but as shaft 22 is rotated,‘radially inner portions of disk
30 are engaged with.a wiping action which wedges the disk
between adjacent teeth of gear 14. dThis prouides a positive
locking of spindle 10 mith a truly zero backlash. Further,

the arrangement according to the invention maintains zero
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backlash locking by automatically‘adjusting for wear in the
disk or gear teeth. The wiping action between cam surfaces
and gear ;eeth precludes malfunction in contaminated environ-
ments. - -

A spring 40 is attached to shaft. 22 to provide a rota-
tional bias force which maiqtains engagement between disk

30 and gear 14. The attachment of spring 40'may take any

. suitable form, but was preferably.an overcenter arrangement

since it was desirable to lock the disk securely into and
6ut_of engagement with gear 14. Spring 40 is attached to

crank arm 42 which in turn is pinned to collar 44 by a pin

"46. Collgr 44 is securely affixed to shaft 22, such that

the spring force is directly applied_to4disk 30 as shaft 22
is r@tated in the direction of arrow 48. ‘As cém shaft 22 is
operated,‘collar 44 is rotated so as'to bring crank.42 to an.
an ovef—toggle position just before wedéing of disk 30vis
completed. Spring 40 thereafter maintains wedging engage-
ment of disk 30 and gear 14 with a large mechanical advan-
tage which, when coupled with the friction between dish 30
and a gear tooth 14, resists any disengaging force.. This iﬁ

turn requires only a light actuating force on handle 38 to

‘lock spindle 10.

In the preferred embodiment, disk 30 was integrally
formed with shoulder portions 52,54 and shaft 22 to comprise

a subassembly 55, as shown in Fig. 2. Mounting of subassem-

‘bly 55 is”accomplished by inserting the ends of shaft 22 in

the legs 56,58 of bracket 60."Conventional bushings 62,64

and thrust bearings 66,68 complete the rotational mohnting
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of shaft 22 and disk 30. .In the prefefred»embodiment,
bushings 62,64 are threadingly engaged with bracket 60 so
as totpfovide slight vertiéal alignment of disk 30, as may
be required. Thié‘féature reduces the 6ccuraéy required to
machine bracketl60. aAfter adjustment, bushings 62,64 are
iocked in plaée by set -screws 70,72.

In an other embddiment.of the invention, disk 30 is
replaced b? a circular disk whose outer peripheral portiens
have a tapered thickness; This disk néed not'ﬁé‘eccentri—
caliy mounted on camshaft 22, since rotation of the caméhaft
aanhces thicker peripheral portions.bétween the geaf teeth. -

All other features of this embodiment are identical to those

heretofore described, except that the gear teeth are prefer-

ably crowned or bowed-out at their central portions. If the

disk is concentrically mounted on camshaft 22, the radially

directed (relative to disk 30) force component bf'the first
embodiment -will not be realized. This componeht, resulting
from the eccentrié mounting of disk 30, lies in'tﬁe plane of
the gear and effects end-wise insertion of the disk between

gear teeth. Therefore, the arrangement of the second embodi-

.ment would be employed where the combined wiping actions,

directed tangentially and radially with respect to disk 30,

are not required., 1In the second embodiment, the sole wiping

.action is tangential to disk 30. Since the centers of con-
ventional gear teeth have the greatest strength, the wiping

“action between disk and gear should occur there. Therefore,

the teeth of the second embodiment are crowned, a feature not

required in the first embodiment owing to the configuration
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and mounting of disk 30.
In the first and second embodiments of the invention,

the camshaft lies in the plane of the gear, i.e. is parallel

" to the gear faces. Hdwevér,'it will be apparent to those

skilled in the art, that the camshaft can be inclined
relative to the gear plane if the disk is corfespondingly'
inclinea relative to the camshaft axis. |

It can be seen that the clamping arrangement according

- to the invention provides bi-directional locking of spindle

lQ, which resists both clockwise -and counter-clockwise

torques whidh~aré applied to spindle 10.
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ABSTRACT

Disclosed is-a locking.mechanish for an indexihg'
spindléf' A cdnventiénél spuf gear haviﬁg outwardly éxténd—
-ing teeth is affixed to the spindle. Also inclﬁded is a
rqtatably‘mounted camshaft whose axis is arranged in skewed
relationship with the axis of the spindle. A disk-like
wedge having opposing camming surfaces is eccentriéally
moﬂnted on the camshaft.. As the camshaft is-rotaféd, the-
 camming surfaces of the disk are.interposed Between adjaceﬁt
éear teeth with a wiping action that wédges the disk between
the'gear4teeth. A zero baéklash engagément betwéen diék,gnd'
gear results, with the‘engagement having. a high mechanical
. advantage so as to effectively lock the spindle against bi-

directional rotation.,
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