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To all whom it may concern:

Be it known that I, Epwarp Riverr, a
citizen of the United States, and resident of
Brighton, county of Suffolk, State of Massa-

5 chusetts, have invented an Improvement in

Self-Centering Chucks, of which the follow-

ing description, in connection with the ac-

companying drawing, is a specification, like
characters on the drawing representing like
10 parts.

This invention has for its object the pro-
duction of a novel, strong and powerful self-
centering chuck particularly adapted for
holding bushings or other cylindrical objects

15 for grinding or other manipulation, the con-
struction of the chuck being such that the
work is held rigidly and accurately. Herein
the radially movable jaws are mounted on

a heavy and strong chambered base, which
20 is provided with suitable means for guiding

and retaining the jaws in place thereon, the

jaws being moved simultaneously toward or
from the axial center of the chuck.

I have provided a simple, powerful and

25 quick-acting means for effecting the equal
and simultaneous movement of the jaws, and
such means is wholly inclosed, partly within
the chambered base and partly within the
jaws, thereby preventing the entrance of
dust, grit, or other foreign matter which
would tend to undue wear of parts or to an
improper action of the chuck. The closing
of the jaws to clamp the work centers the
same, and the radial movement of the jaws is
limited positively by the actuating means,
and the actuating means is also self locking,
so that when the jaws are set up to securely
grasp and clamp the work they are held in
clamped position without further attention
on the part of the operator. The actuating
means for the jaws can be operated from the
back of the chuck or from the face thereof,
as may be most convenient, and without the
expenditure of any considerable force by

45 the operator.

The various novel features of my inven-
tion will be fully described in the subjoined
specification and particularly pointed out in
the following claims.

Figure 1 is a face view of a chuck em-
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bodying one practical form of my present

invention, with the jaws at their extreme in-
nermost position ; Fig. 2 is a diametrical sec-
tion thereof on the line 2—2, Fig. 1, the sec-
65 tion being taken through one of the jaws

and showing the manner in which the jaw
actuating means is concealed and inclosed in
the base and jaws of the chuck; Fig. 3 is a
face view of the base, the cover or face plate
thereof being removed, showing the cham-
bering of the base and that portion of the
jaw actuating means which is seated therein;
Fig. 4 is a sectional detail taken on the
curved line 4—4, Fig. 1, looking outward
from the center of the chuck; Fig. 5 is a sec-
tional detail on the line 5—5, Fig. 1, to show
the manner of operating the jaw actuating
means from the face or the back of the
chuck; Fig. 6 is a rear view and part sec-
tion of one of the jaws, taken on the line
6—6, Fig. 4.

In the present embodiment of my inven-
tion the chuck base 1 is in practice a heavy
and rigid metal disk, centrally apertured at
2 and having at its back an internally thread-
ed, concentric hub 8 for the attachment of
the chuck to the spindle of the grinding ma-
chine or other apparatus with which the
chuck is to be used. All of the working
parts of the chuck are mounted upon the
base, which provides a firm and unyielding
support therefor.

Herein I have illustrated a three-jaw
chuck, but it will be understood from the de-
tailed description that I am not limited to
anyy particular number of jaws.

The front side of the base is recessed or
chambered to present a main annular cham-
ber 4 concentric with the axis of the chuck
and of relatively large radius, and a plu-
rality of equi-distant, circular and like auxil-
iary chambers 5, Fig. 3, which intersect the
inner wall of the main chamber, and there
are as many of the auxiliary chambers as
there are jaws. A smaller auxiliary cham-
ber 6 also intersects the main chamber 4, the
chamber 6 being also circular, and it has a
central hole 7 which extends through the
base 1 to the buck thereof, as shown 1n Fig.
5. An internally toothed annular or ring
gear 8 is rotatably seated in the main cham-
ber 4 and is supported by the outer wall and
bottom of said chamber, the gear thus hav-
ing an external bearing orovided for it by
the base. .

Fach of the auxiliary chambers 5 has a
central hele 9 extended through the base, as
shown in Fig. 2. to form an outer bearing
for the journal 10 of a pinion 11 rotatably
seated in the corresponding chamber 5, the
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pinion meshing with the teeth of the gear 8
at the intersection of the main and auxiliary
chambers, as shown in Fig. 8. Each of said
pinions 11 has projecting from its opposite
or inner face a journal 12, of larger diam-
eter than the journal 10, as herein shown,
but coaxial therewith, the journals 12 of the
several pinions having bearing in holes 13
in a circular face plate 14 fixedly secured to
the base 1 by suitable screws 15, Fig. 1.

The face plate is provided with pins 16
which enter sockets 17 in the base, Fig. 3,
which pins serve to position the face plate
on the base and alsc assist the fastening
screws 15 in securing the parts firmly to-
gether. A central aperture 18 in the face
plate registers with the aperture 2 of the
base. By reference to TFig. 1 it will be
seen that the pins 16 are located between
each two jaws, and that the attaching screws
15 are arranged in pairs and are located ad-
jacent each jaw. The face plate is a strong
and rigid metal disk, and fits tightly upon
the base of the chuck, to close the chambered
portion thereof and prevent the entrance of
any foreign matter thereinto, and as will be
more clearly understocd hereinafter the
bearings 18 are protected by the jaws of the
chuck.

The end of each pinion journal 12 extend-
ed beyond the face plate is reduced in diam-
eter and made eccentric to the pinion axis,
as at 19, the eccentrics of the several pinions
11 having the same throw and being set
symmetrically, as is clearly shown in Fig. 3.
That is, rotative movement of the gear 8
will impart to all of the pinions 11 simul-
tanecus and equal rotation, in the same di-
rection, and the several eccentrics 19 will be
moved angularly through equal arcs and to-
ward or from the axis of the chuck.

Fach jaw 20 is made as a solid metal block,
segmental in plan view, having an elongated
recess 21 in its underside, in which is piv-
oted at 22 a link 23, said link having its free
inner end apertured at 24, Fig. 6, to em-
brace an eccentric 19, and a fin or rib 25 is
provided on the bottom of the jaw, running
lengthwise of the jaw and central thereof,
the rib being interrupted by the recess 21.
The bottom of the jaw rests squarely upon
the face plate 14 and the rib 25 enters a
radial guide-way 26 in the plate, and by
reference to Fig. 1 it will be seen that three
of these guideways are shown, 120° apart.
The cobperating guideway and rib of each
jaw serves to prevent any lateral movement
of the jaw, and confines the movement of
the latter to a positive and precise radial
movement toward or from the axis of the
chuck, such movement being effected by
rotation of the eccentric 19, transmitted to
the jaw near its outer end, and at its bot-
tom by the link 23, Tt is of course neces-
sary to maintain the jaw seated on the face
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plate, and this is effected by headed down-
hold screws 27, best shown 1n Fig. 4, which
project from the bottom of the jaw and pass
loosely through slots 28 in the face plate,
the slots being counterbored at 29 to re-
ceive the heads of said screws. The slots
are long enough to permit the extreme
radial movement cf the jaw, and the screw
heads slide upon the bottoms of the counter-
bored portions 29 when the jaw is moved,
but the jaw is securely and positively held
to its seat upon the face plate.

From the foregoing description it will be
apparent that all of the jaws will be moved
simultaneously and equally toward or from
the axis of the chuck when the several eccen-
trics 19 are rotated, through rotative move-
ment of the gear 8 and the intervening con-
nections, the lateral swing of the links 23
preventing any cramping or binding at such
time.

Any suitable lubricant can be applied to

the actuating gearing, in the chamber of-

the chuck base, and in the recesses 21, and
inasmuch as the face plate completely covers
the gearing, while the links are inclosed be-
tween the jaws and the face plate, such
lubricant will last for a long time. Further-
more, the actuating means for the jaws be-
ing altogether inclosed, the entrance of dirt,
grit, abrading material, or other foreign
matter is effectually prevented and wear is
reduced to a minimum.

Each jaw has at its inner end a circularly
curved and preferably stepped seat 30 to
engage the work to be held by the chuck,
the stepping of the seat making it conven-
ient to handle work of different diameters.
To increase the capacity of the chuck in this
respect I prefer to provide each jaw with
an auxiliary seat, and to this end I mount
on each jaw a segmental plate 31 having at
its inner end a circularly curved and stepped
seat 32.

The plate 81 is secured to the jaw by
screws 33, and to accurately position said
plate so that its seat must always be truly
concentric to the chuck axis I provide the
plate with a circularly curved rib 84 which
seats in a correspondingly curved groove
35 in the top of the jaw.

Tt will be understood that while I have
shown the seats of the jaw and the plate
thereon as each presenting two concentric
stepped surfaces, and of different diameters,
the same is merely for purposes of illustra-
tion, for the stepping can be increased or di-
minished as may be desired. For a great
range of work, however, it will be found
that the provision of four work holding
seats for each jaw, as herein shown, will be
ample. ,

It will be noticed that the guide rib 25 on
each jaw projects somewhat beyond the in-
ner end of the jaw, and this is to prevent
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grit from working in beneath the jaw
through the guideway 26.

The gear 8 is, obviously, the actuating
member of the means for effecting the open-
ing and closing movements of the jaws, and
from the foregoing description it will be ap-
parent that the extent of radial movement of
the jaws depends upon the angular move-
ment of the several eccentrics 19 due to rota-
tive movement of said actuating member 8.
Consequently, when said member is revolved
the intervening connections between it and
the jaws effect the opening or closing move-
ment of the jaws in a positive, rapid, and
powerful manner, and the jaws will be
locked in closed position by the eccentrics 19.

As the jaws are moved simultaneously and
equally they are always equi-distant from
the axis of the chuck and thereby are self-
centering with respect to the work to be
held. The maximum travel of the jaws is
not great, obviously, and a slight rotative
movement of the actuating member 8 in
either direction from the position shown in
Fig. 3 will open the jaws, to their full ex-
tent, a continued rotation of said member
closing the jaws. This closing movement of
the jaws, is, however, positively limited, as
will be manifest, so that any crushing or
deformation of the work is prevented, the

range of jaw movement being sufficient only

to permit the easy insertion and removal of
the work when the jaws are opened, and to
securely and rigidly grasp the work without
crushing when the jaws are closed.

The direction of rotation of the member 8
is not material, as will be obvious, and as
the eccentrics 19 have a short throw or lever-
age the jaws can be set up with a strong
and powerful movement but with a rela-
tively small expenditure of energy on the
part of the operator.

As the power exerted by the actuating
means upon the jaws is transmitted thereto
substantially along the median line of each
jaw and in a plane near and parallel to the
bottom thereof it is unnecessary to provide
n very deep or wide radial guideway in the
face plate, for the reception of the rib on the
jaw, for there is practically nothing acting
upon the jaw in a direction transverse to its
proper path of movement.

T have herein shown convenient primary
means for rotating the actuating member 8,
the same consisting of a pinion 86 meshing
with said member and seated in the auxil-
iary chamber 6 of the chuck base, said pin-
ion having its oppositely extended journals
37, 88, Fig. 5, rotatably mounted in bearing
holes in the base and face plate, respectively,
the journal 37 entering the hole 7 heretofore
referred to and the journal 38 entering the
coaxial hole 39 in the face plate. Each jour-
nal has a square or other polygonal socket
40 therein, for the reception of a suitable

8

key, by which the operator can rotate the
pinion 36 and thereby effect the operation of
the jaw actnating means, from the face or
the back of the chuck, as may be most con-
venient. The journals of the primary oper-
ating pinion 86 come flush with the surfaces
of the chuck base and face plate, and fit ac-
curately in their bearings in such parts, so
that practically no foreign matter can enter
the base chamber at that part of the chuck.

The chuck as a whole is neat and work-
manlike in appearance, and the entire jaw
actuating means is concealed from view and
is thoroughly protected.

Changes or modifications in various details
of construction and arrangement may be
made by those skilled in the art without de-
parting from the spirit and scope of my in-
vention as set forth in the claims hereunto
annexed.

Having fully described my invention,
what I claim.as new and desire to secure by
Letters Patent is:

1. In a chuck, a chambered base having
an attached face plate provided with a plu-
rality of radial guideways, jaws slidable on
the face plate toward and from the axial
center of the chuck and each provided with
a rib codperating with one of the guideways,
means to maintain each jaw seated while
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permitting radial movement thereof upon 9

the face plate, and actuating means codper-
ating with the jaws to effect positive simul-
taneous and equal movement thereof . to-

“ward and from the center of the chuck, said

actuating means including an actuating
member rotatably mounted in the chambered
base, and individual connections between
said member and each of the jaws.

2. In a chuck, a rotatable base, a plurality
of jaws carried thereby and movable radi-
ally toward and from the center of rotation
of the chuck, means to prevent other move-
ments of the jaws relatively to the base, con-
cealed actuating means for and operatively
connected with the jaws, to effect positive
simultaneous and equal opening and closing
movement thereof, and a primary operating
member for said means, accessible at the
back and the face of the chuck.

3. In a chuck, a rotatable base, a plurality
of jaws carried thereby and movable radi-
ally toward and from the center of rotation
of the chuck, means to prevent other move-
ments of the jaws relative to the base and
concealed actuating means for the jaws in-
cluding rotatable eccentrics connected to the
jaws to control the radial position of said
jaws and means to operate said eccentrics in
unison.

4. In a chuck, a rotatable base having an
annular chamber and a plurality of auxil-
iary circular chambers intersecting said an-
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pinions rotatably seated in the circular
chambers and meshing with said gear, an
apertured face plate attached to the base
and covering the gearing, each pinion hav-
ing a journal extended through the face
plate and provided with an eccentric end,
a plurality of jaws mounted upon the face
plate and movable radially thereon toward
and from the axis of the chuck, each jaw
having a recessed bottom, a link in each re-
cess and pivotally connected at its outer end
with the jaw, the inner end of the link hav-
ing an aperture to receive the eccentric on
the corresponding pinion journal, rotation
of the pinions acting through said eccentrics
and links to effect radial movement of the
several jaws simultaneously and equally to-
ward or from the axis of thé chuck, and an
externally accessible and manually operated
device to effect rotative movement of the
annular actuating gear.

5. In a chuck, a rotatable, chambered base
having an attached face plate, a plurality
of jaws sglidably mounted thereon, codperat-
ing means on said plate and the jaws to
guide the latter in radial paths toward and
from the axis of the chuck, and actuating
means operatively connected with the jaws
to effect positive simultaneous and equal
opening and closing movement of the jaws,
a portion of said means being seated in the
chambered base and inclesed by the face
plate, a portion of said means extending
through the face plate and connected to said
jaws.

6. In a chuck, a rotatable, rigid base hav-
ing a concentric annular chamber and a plu-
rality of equi-distant auxiliary chambers
communicating with the inner wall thereof,
an internally toothed actuating gear rota-
tably seated in the annular chamber, pin-
ions rotatably seated in the auxiliary cham-
bers and meshing with said gear, each pin-
ion having an attached eccentric, a face
plate covering the chambered portion of
the base and apertured to expose the eccen-
trics, a plurality of jaws permanently con-
nected with and slidable radially on said
face plate, links connecting the jaws and
said eccentrics, to effect opening and closing
movement of the jaws by rotative movement
of the pinions, and a manually operated de-
vice to rotate the annular gear.

7. The combination with a rotatable,
chambered chuck base, and an attached face
plate covering the chamber and provided
with a plurality of radial, equi-distant
guideways, of a plurality of jaws slidably
mounted on the face plate and codperating
with the guideways, to restrict the jaws to
radial movement only, self-locking jaw ac-
tuating means including a rotatable tocthed
actuating member and coGperating eccen-
trics geared thereto, seated in the chambered
base, and direct, positive connections be-
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tween sald eccentrics and the jaws, to im-
part equal and simultaneous movement to
the jaws toward and from the axial center
of the chuck.

8. The combination, in a chuck, of a cir-
cular base having an attached face plate
provided with equi-distant radial guide-
ways, jaws codperating with the guideways
and slidably mounted on the face plate,
means to connect the jaws and face plate
while permitting radial movement of the
former, each jaw having a recessed bottom,
and jaw actuating means including members
inclosed between the base and the face plate
and other connecting members between the
recessed bottoms of the jaws and the face
plate, said means effecting radial movement
of the jaws simultaneously and equally to-
ward and from the axis of the chuck.

9. The combination, in chuck, of a cham-
bered base, and an attached face plate pro-
yided with equi-distant apertures, rotatable
pinions seated in the chambered base and
having each an eccentric projecting through
an aperture in the face plate, an annular
gear 1n the base chamber meshing with and
to rotate the pinions and said eccentrics, a
plurality of jaws slidably mounted on the
face plate, a substantially radial link con-
necting each jaw and an eccentric, whereby
rotation of the latter effects positive radial
movement of the jaw, means to maintain the
jaws seated on the face plate, and externally
accessible means to effect manual rotation of
the annular gear. '

10. In a chuck, an annularly chambered
rotatable base having an attached face plate,
a plurality of symmetrically disposed jaws
slidably mounted on the face plate, and
means to guide the jaws in radial paths of
movement and means including controlling
members one pivotally connected to each
jaw at its radial axis and an actuating mem-
ber rotatably meunted in the annular cham-
ber of the base to effect positive and equal
movement of the controlling members there-
by controlling the radial movement of the
jaws toward and from the axis of the chuck.

11. In a chuck, 2 base, a plarality of radi-
ally movable jaws supported thereby, a
plate attached to the top of each jaw and
having at its inner end a work-engaging
seat, a circularly curved groove in one of
said parts and a cobperating corresponding
curved rib on the other part to properly
position the plate on the jaw and means to
effect equal and positive radial movement
of the jaws toward and from the axis of
the chuck.

12. In a self-centering chuck, in combina-
tion, a rotatable base having a face plate
provided with radial guideways, jaws co-
operating with the guideways, and slidably
mounted on the face plate toward and from
the center of the chuck, each jaw having a

11
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longitudinally recessed bottom, and means
to effect movement of the jaws simultane-
ously and equally toward and from the axis
of the chuck, said means including a mem-
ber pivotally connected with each jaw near
its outer end and within the recess thereof,
said members moving in a plane parallel to
the face plate. )

13. In a sclf-centering chuck, in combina-
tion, a rotatable base having a face plate
provided with radial guideways, jaws co-
operating with the guideways and slidably
mounted on the face plate toward and from
the center of the chuck, each jaw having a
longitudinally recessed bottom, and means to
effect movement of the jaws simultaneously
and equally toward and from the axis of the
chuck, said means including a series of eccen-
trics rotatably mounted in the base in par-
allelism with the axis of the chuck and pro-
jecting beyond the face plate into the re-
cesses of the jaws, and a link in each recess,
apertured at one end to embrace the eccen-
tric and at 1its opposite end pivotally con-
nected with the jaw.

14. In a self-centering chuck, in combina-
tion, a rotatable base having a face plate
provided with radial guideways, jaws co-
operating with the guideways and slidably
mounted on the face plate toward and from
the center of the chuck, each jaw having a
longitudinally recessed bottom, and means to
effect movement of the jaws simultaneously
and equally toward and from the axis of
the chuck, said means including a ‘series of
eccentrics rotatably mounted in the base in
parallelism with the axis of the chuck and
projecting beyond the face plate into the
recesses of the jaws, a positive connection
between each eccentric and the adjacent jaw,
to move the latter radially by rotative move-
ment of the eccentric, and an actuating mem-
ber codperating with all of the eccentrics to
impart equal and simultaneous angular
movement thereto.

15. In a self-centering chuck, in combina-
tion, a rotatable base having a face plate
provided with radial guideways, jaws co-
operating with the guideways and slidably
mounted on the face plate toward and from
the center of the chuck, and means to effect
movement of the jaws simultaneously and

S

equally toward and from the axis of the
chuck, said means including a series of ec-
centrics rotatably mounted in the base in
parallelism with the axis thereof and posi-
tively connected with the jaws near their
outer ends and adjacent the bottoms thereof.

16. In a self-centering chuck, in combina-
tion, a rotatable base provided with radial
guideways, a plurality of jaws coGperating
with the guideways and slidable toward and
from the axis of the chuck, and positively
connected with the base, and self-locking
actuating means to effect simultaneous and
equal radial movement of the jaws, said
means including a link connected to each jaw
and acting substantially along the median
line thereof.

17. In a self-centering chuck, in combina-
tion, a rotatable base provided with radial
guideways, a plurality of jaws coSperating
with the guideways and slidable toward and
from the axis of the chuck, means to posi-
tively connect said jaws and the base while
permitting radial movement of the former,
and self-locking actuating means to effect
simultaneous and equal radial movement of
the jaws, said means including a rotatable
eccentric positively connected with each jaw,
and an instrumentality to effect equal and
simultaneous angular movement of the ec-
centrics. '

18. In a chuck, a rotatable base, a plu-
rality of jaws carried thereby and movable
radially toward and from the center of ro-
tation of the chuck, means to restrict the

jaws to radial movement only, self-locking
jaw-connecting means including a rotatable
toothed actuating member and codperating
eccentrics geared thereto seated in the cham-
bered base and direct positive connections
between said eccentrics and the jaws, to im-
part equal and simultaneous movement to
the jaws toward and from the center of the
chuck.

In testimony whereof, I have signed my
name to this specification, in the presence of
two subscribing witnesses.

EDWARD RIVETT.
‘Witnesses:

Joux .C. EpwArDps,
Brsse G. Mogris.

Copies of this patent may be obtained for five cents each, by addressing the “Commissioner of Patents,
Washington, D. C.”
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