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Application filed October 26, 1920.

Z'o all whom it may concern:

Be it known that I, Orcaxvo Garrisox, a
citizen of the United States, residing at
Dayton, in the county of Montgomery and
State of Ohio, have invented certain new
and useful Improvements in Chucks, of
which the following is a specification.

My invention relates to chucks and more
pavticularly to gear chucks, especially
adapted for automatically centering and
holding helical gears or worms, but which
with modification of the engaging means,
but employing the same general mechanism
and mode of operation, can be adapted
to other chucking purposes.

The object of the invention is to simplify
the structure as well as the means and mode
of operation of such devices, whereby they
will not only be cheapened in construction,
but will be more efficient in use, accurate
and uniform in operation, easily controlled
and unlikely to get out of repair.

A further object of the invention is to
provide chucking means which will engage
a helical gear or worm upon the pitch diam-
eter intermediate the convolutions of the
thread or teeth, thus centering the gear in
relation with 1ts pitch diameter, rather
than in accordance with the root or crown
of the tooth or thread, which may not be
accurately formed.

A further object of the invention is to
provide means for uniformly and simul-
taneously actuating the gear engaging mem-
bers. whereby they will engage with, sub-
stantially uniform pressure, and to further
provide adjusting means whereby the pres-
sure will be equalized, between different sets
of work holding elements.

With the above primary and other inei-
dental objects in view as will more fully
appear in the specification, the invention
consists of the featuves of construction, the
parts and combinations thereof,and the mode
of operation or their equivalents, as herein-
viter described and set forth in the claims.

In the accompanying drawings, in which

" the preferred, but not necesarily the only

embodiment of the invention, is disclosed,
Fig. 1 is a front view of the assembled
chuck forming the subject matter hereof,
partly broken away, showing a worm gear
engaged therein. Fig. 2 is a transverse
sectional view of the assembled chuck. Fig.
3 is a detail sectionl view showing one of
the work engaging plungers in its retracted
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or inoperative position, and the adjusting
means for the several members. Fig. 4
s an exterior lateral view of the chuck,
illustrating the adjusting gearing. Fig. 5
1s a detail sectional view of one of the cam
rings, removed from the chuck. Figs. 6 and
7 are detail views of contact or bearing shoes
for the reciprocatory plunger. Fig. 8 is a
detail sectional view of a modification of
the construction shown in the preceding
figures, wheremn but a single series of work
engaging elements, and a single cam ring
are employed.

Like parts are indicated by similar chay-
acters of reference throughout the several
views.

The present invention contemplates an
annular head having therein a plurality of
radially disposed longitudinally movable
plungers, which are preferably though not
necessarily arranged in two series. The
plungers are spring retracted outwardly,
and are forcibly projected inwardly in uni-
son by means of a revoluble cam ring sur-
rounding the exterior of the head. In the
event that two series of plungers are em-
ployed, each series is provided with a sep-
arate cam ring, and adjusting means com-
mon to both rings is provided for effecting
uniform adjustment of the plunger.

Referring to the drawing, 1 is an annular
head, having therein a series of radially
disposed holes or bores 2. The successive
racdial holes 2 ‘ave offset in velation with
each other in the axial direction of the an-
nular head 1, to agree with the pitch of
the worm or other helical work body 8 to
be centered and supported. Mounted in
each of the radial holes 2 for reciprocatory
movement in a radial direction isa plunger
4, having a sliding bearing in a sleeve or
bushing 5, pressed into the inner end of the
holes 2, and at its outer end having a some-
what enlarged head 6, having bearing en-
gagment within the bore 2. Interposed
between the inserted bushing 5 and the
shoulder of the head 6, and surrounding
the plunger 4 is a helical retracting spring
7, which bears at one end upon the bushing
5 and on the opposite end upon the head 6,
tending to actuate the plunger 4 outwardly.
At its inner end the plunger 4 is provided
with a tapered extremity 8, the inclination
or divergence of which agrees with the angle
of the thread or teeth of the worm 3 to be
engaged. The plungers 4 are of different
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length and the tapered extremities 8 are dif-
feren atly proportioned to agree with the size
and character of the work 3 to be held.
The plungers 4 being radially disposed at
different points throughout the length of
the screw sleeve. 1t will be understood, are
algso located with special reference to the
particular size and character of the worm
gear to be operated upon. The bushings 5
project inwardly beyond the end of the
bore 2, and are screw threaded to receive a
compression cap 9, enclosing a collar 10
of packing material surrounding the plunger
4 intermediate the cap 9 and the ends of the
bushings 5. This collar 10 of packing ma-
terial serves to exclude water, grit and for-
eign material from the plunger bearings, and
to retain lubricant therein. To prevent ro-
tation of the plungers 4 the bore 2 is pref-
erably provided with a laterally disposed
communicating groove 11, engaged bV a
spline or stud 12, pm]ectmg from Lhe head 6.

The head 6 of each of the plunwvers is
formed with a terminal concave socket or
seatin which is located a substantially semi-
spherical bearing shoe 13. As shown in the
drawing, these bearing shoes comprise trun-
cated balls or spheres one side of which is
ground off, to the extent of from one-
fourth to one-third of the diameter to afford
a plain or flat bearing face. This truncated
spherical bearing member accurately fits
with the socket or recess in the end of the
plunger. To afford such accurately fitted
bearing socket, the plunger head 6 is coun-
terbored to approximately the desired depth
and a hardened ball of the same. diameter
as the contact member 13 is then pressed
thereinto, under heavy pressure prior to
the hardening of the plunger. Such step
is, however, merely an incident of manufac-
ture, and may be varied or eliminated with-
out departing from the invention. The
truncated spherical bearing shoe 13 thus has
a universal bearing, enabling it to variously
adjust itself within its socket, without af-
fecting the plunger by such adjusting move-
ment.

To control the movement of the plunger
4, there is provided about the exterior of the
annular head 1, a revoluble cam ring 14,
having therein a series of cam depressi sions
15. In the drawings, these cam faces 15
have been shown as flat or straight in con-
tour, and substantially uanfrentnllv ar-
ranoed in relation with the inner cir cumfer-
ence of the cam ring. These cam faces 15
are located within the interior circumfer-
ence of the cam ring in such relation as to
simultaneously engage the bearing shoes 13
of the different Dlunﬂers pelt‘umno to such
ring in like relation. The flat face of the
truncated spherical shoe 13 bears against the
flat cam face 15 of the cam ring, thel ohy
affording a wide uniform bearing suruce, of
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contact. By rotating the cam ring 14, caus-
ing the cam surface 15 to pass over the con-
tacting bearing shoes 13 svith o :szni
from thc outer toveurd the inuer end of such
cam Tace 15, the plunzoers 4 ave p? yiected
mW(erI}« in unison onc with the of h{:r., and
with uniform degree of movement.

in the drawing, the "g)'! neers o+ are <1;i~

vided into two series, cach of wl m:h 15 p
vided with its own can rving
therein the covrespendingly

faces 15. These duplicate cum
located about the exteriov of
head 1, in reverse relation, an
against the other as shown in Fig
spiral or helical allocation of th
4 offset in the axial direction of
in relation with each other necessitates the
one ov more of snch phqu s il oves

the contacting Taces of the respeetive
rings. Such medially located plunges
shown at the top in ¥ will 10* ‘L
cient operative encagerment with

lo
.
iz 2

face 15 of one of eaid rings to imsure its
proper operation, bub will )LOJ(”' lateraliy
somewhat bcy()ud the inner face of éI Mn;);
into juxtaposition to the second cam ring
14. To prevent interference in such in-
stances, the cam rings 14 are provided with
clearance spa wees or grooves 16, in theiv inner

or adjacent f "c'\s, ab points coincident with
the location of plungers of the second series
or those pertaining to the opposing
rings.  These cam grooves ov sp:zcw» <, are
of sufficient length to permit =,1
tation of the cam rving necess to actuate
the plungers contr olled the*‘—
interierence with the plunger
series.

The cam rings 1L may be vetain
sition about the periphery of the i
any suitable refaining mcans whi will
leave the ving and head free for relutive
rotary moveuent. In the present instonce,
there have been shown o servies of huttons
or collars 17, Jocated in spaced relation ad-
jacent to the periphery of the anmuiar hend

it 71 o

T1010U

ained in Po-

3 i

s

1, and overlapping the caw ring Ui Thoes
buttons or coliars 17 ave opposilely dis-

posed as shown in Fiz 2, and are intereon-
nected by scrows \n w uds 18 extendins thro
suitable holes in the head 1. ‘hlé'efrme -
ately disposed in different vadial pesitions
are counter-bored holes 1‘1)3 extending trans-
versely thiu the he ﬂd 1 by which the chuck
may be secured to o face plate, a work table
or other suitable sup pm o

The cam rings 14 may be
manual effort as
for rotating the

adjusted by
by spanners or other means
cain ring, bt os a conven-
ient and Ofncie"r, 1(1]"1% 1 Imeans by which
uniform pressure may he pradually effected.
there has been m ’1*'1(1 T poen the exterior
or peripheral face of one of the cam vings
14 2 short b*gment bar 20, containing geav
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teeth, while in the opposing cam ring 14,
at a corresponding point, there is provided
a socket 21, to receive the pilot stud 22 of
a gear pinion 23 carried upon a hand lever
24. The socket 21 is preferably provided
with a hardened bushing 25. The gear
pinion 23 is fixedly mounted upon the hand
lever 24, and when the pilot stud 22 is en-
gaged within the socket 21, the teeth of the
pinion 23 will intermesh with the segmental
gear rack 20 upon the second cam ring. In
this construction, either cam ring is capa-
ble of movement independent of the other.
Upon the rotation of the gear pinion 23,
the gear pinion may travel over the seg-
mental rack 20, carrying with it the cam
ring 14 containing the socket 21, with which
the pinion is engaged, or in lieu thereof,
the pinion carrying ring may temporarily
remain at rest, and upon rotation of the
pinion the ring carrying the gear teeth 20
will be rotated, projecting the segmental
rack bar past the pinion.” The cam -rings
14 having the least resistance will be the
first to move, and when the plungers con-
trolled thereby have been advanced into
engagement with the work to afford resist-
ance greater than that of the second cam
ring, the latter will then rotate in relation
with the first ring until the pressure exert-
ed by the plungers carried by the respective
ring is equalized, whereupon further ad-
justment of the gear pinion will effect a
simultaneous differential movement of the
cam rings 14, sufficient to firmly set the re-
spective plungers 4 against the work 3 with
uniform pressure.

Tnasmuch as these chucks are frequently
used upon grinding machines, in the pres-
ence of fine grit and water, the cam rings
14 are accurately fitted to the head, and to
further insure exclusion of water and grit,
the contact faces ave provided with minute
oil grooves or channels 26, which insures
a uniform distribution of lubricant which
will exelnde water or moisture from the
joints.  As before mentioned, the water and
grit 1s excluded from the plunger bearing
by means of the packing collar 10.

In Fig. 7 there is shown a modification
of the bearing shoe 13, wherein a cylindri-
al voller like member 13" having a flattened
face is provided in lieu of the truncated
spherical bearing shoe 13. Tt will be ob-
vious that in such construction in lieu of the
spherical or concave socket, the end of the
plunger would be provided with a trans-
verse semicircular groove to receive the
modified form of hearing shoe.

In Fig. 8, there is shown a modified con-
struction employing but a single cam ring
in lieu of the construction heretofore de-
scribed. In such modification the annular
head 1 is provided with a peripheral flange
28, against which the cam ring bears. The

8

construction is otherwise as before de-
scribed, except that in such instance, all
of the plungers 4 are controlled by the
single cam ring. In such construction one
element of the actuating gearing is car-
#ied upon the peripheral flange 28 and the
other element apon the revoluble cam face.

To accommodate the plungers 4 to slight
variations of the worm due to shrinkage
or warping in hardening or other slight in-
accuracies of manufacture, the bearing
bushings 5, thru which the plungers 4 re-
ciprocate, are made with a loose fit, where-
by the plunger is allowed a slight floating
action within the bearing bushing by which
it may automatically adjust itself to com-
pensate for such variations. In practice
this clearance provided has been but five
thousandths of an inch, which permits a
deviation of two and one half thousandths
of an inch in either direction. This capa-
bility for compensation is found to be quite

desirable for the usual character of stand-

ard production, although if every worm
operated upon is very accurately cut and
ground to size, such play of the plunger
will be unnecessary.

I'rom the above description it will be
apparent that there is thus provided a de-
vice of the character described possessing
the particular features of advantage before

~enumerated as desirable, but which ob-

viously is susceptible of modification in its
form, proportions, detail construction and
arrangement of parts without departing
from the principle involved or sacrificing
any of its advantages.

While in order to comply with the statute
the invention has been described in lan-
guage more or less specific as to structural
features, it is to be understood that the
invention is not limited to the specific de-
tails shown, but that the means and con-
struction herein disclosed comprise but one
of several modes of putting the invention
into effect, and the invention is therefore
claimed in any of its forms or modifications
within the legitimate and valid scope of the
appended claims.

Having thus described my invention, I
claim:

1. In a chuck of the character described,
an annular head, a plurality of radially
disposed longitudinally movable plungers
carried by said head, said plungers being
offset in relation one with another in the
axial direction of the annular head to form
a helically arranged series, and means for
simultaneously reciprocating the plungers.

2. In a gear chuck, an annular head, a
plurality of radially disposed longitudinally
movable plungers carried by the head, said
plungers having conical heads shaped and
proportioned to agree substantially with
the indentations of the gear within which
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they engage approximately upon the pitch
line of the gear with clearance between the
ends of the phm sers and the bottoms of the
indentations, and means for longitudinally
adjusting sa1d plungers.

3. In a chuck of the character described,

an annular head, a plurality of radially dis-

posed rec '1p10cm01 v plungers carried by said
head, said plungers being offset in relation
with one another and senamtmc into two
helically arranged series, “and muependent
a.otmtm;z means for the plungers of each
series.

4. In a chuck ef the character described,
an annular head, a plurality of radially dis-
posed reciprocatory plungers carried by said
hoad said plungers being offset in relation
wfch one another and sep%mued into two
helically arranged series, two independently
rotatable ad]u%umo rings mounted upon said
head, each of said rings having operative
enoaaement with the rempwcatow plungers
of one series, whereby the plungers pertain-
ing to each series are adjusted independent
of the plungers of the other series by the
relative rotation of the head and &(hu ding
11n0 pertaining to such series.

In a chuck of the character deqcubed.
an annul‘u head, a plurality of radially dis-
posed reciprocatory plungers arranged i n a
helical succession, and actuating means for
the plungers by which =2 po1t10n of the
plungers may be simultaneously recipro-
cated independent of the remaining plung-
ers and for subsequently rec1prooatmo such
remaining plungers.

6. In a worm chuck of the character de-
scribed, an annular head, a plurality of

adlallv disposed remproc‘xtmy plungers
calued thereby, said plungers having

tapered extremities to be pw]ected mdlallv
between adjacent threads of the worm gear
and so shaped and proportioned as to engage
the worm gear thread approximately at the
pitch diameter of the worm gear, and means
to 10(*1])10 cate said plungers.

In a worm chuck of the character de-
sc,ubed, an annular head, a plurality of
conical reciprocatory engaging elements dis-
posed in different ra wdial directions and car-
ried by said head, the angularity of said
conical elements being substantially in
agreement with the angularity of the worm
threads and adapted to engage said threads
approximately upon the pitch line of the
worm geat, and means to simultancously
advance the conical elements into engage-
ment with the worm gear to be held.

8. In a worm chuck of the character
described, an annular head, a plurality of
worm engaging elements disposed in dif-
ferent radial directions and offset axially
in relation with the head to agree with the
helical direction of the worm threads, the
engaging ends of said elements being shaped
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to enter between adjacent threads of the
vorm gear which they engage approxi-
nmtely upon the pitch line uhucm. and
means for simultaneously actuating the cn-
gaging elements into engagement Swith the
worm gear to be held.
9. In a holder for helical gears and the

like, a sapporting member, a series of
mdmllv disposed truncated conical siuds
projecting therefrom with their apexes

divected mwardly, said studs being shaped
and proportioned to engage within the in-
dentations of the gear substantially upon
the piteh line of the gear teeth.

10. In 2 holder for helical gears and thé
like, o supporting member, o series of in-
wardly directed radial studs, located in
spaced relation, in a helical succession agree-
ing with the helical pitch of the gear and
contoured for lateral engagement with the
teeth of the gear bubStE],IlthHV upon the
pitch line oan thereof.

11. In a holder for helical gears and the
like, a supporting member, a series of in-
wardly directed radially disposed studs, rev-
olubly adjustable, each about its own axis,
said studs being positioned and contoured
for engagement within the indentations of
the gear substantially upon the pitch line
thereot, and independently revoluble to com-
pensate for wear.

12. In a gear chuck and the like, a su
porting member, a plurality of radially dls-
posed inwardly directed reciprocatory plun-
gers carrvied thereby, the inner ends of the
plungers being conically tapered for engage-
ment within the indentures of a gear to be
held with the teeth of which the plungers
laterally engage substantially upon the
pitch line of such gear, and means to recip-
rocate the L‘Lpered plungers.

13. In a chuck for a helical gear member,
an annular head, a plurality of radially dis-
posed reciprocatory plungers, said plungers
being arranged in a helical succession agree-
ing with the pitch of the gear member to
be | held, said plungers bemg co-related into
different groups, and means for simulta-
neously reciprocating the co-related plungers
of each group independent of the adjust-
ment of the plungers of the other group.

14. In a chuck, an annular head, a plural-
ity of reciprocatory plungers disposed in
different radial positions carried by said
head, means for actuating the plungers, a
socket formed in the outer extremity of each
plunger and a truncated spherical body
seated in said socket for engagement with
the actuating means.

15. In a chuck, an annular head, a plural-
ity of 1e01procatory plungers dlsposed in
different radial positions carried by said
head, means for actuating the plungers, and
2 hearing member interposed between the
plunger and actuating means having a sub-
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stantially flat bearing face engaging with
one member and having rocking and revolu-
ble engagement with the other member.

16. In a chuck for a helical gear member,
an annular head, a series of radially disposed
reciprocatory plungers carried by the head
and arranged in a helical succession sub-
stantially agreeing with the helical pitch of
the gear member to be engaged, a pair of
independently adjustable rings, each con-
trolling a plurality of plungers of said series
mounted upon the head exteriorly of the
corresponding plungers, and relatively ro-
tatable in relation therewith, and independ-
ent of the ring pertaining to the other plun-
gers, said rings having cam faces upon which
the outer ends of the plungers abut whereby
the plungers controlled by each ring arve
simultaneously actuated by the relative ro-
tation of the head and corresponding ring and
means for opposing the resistance of one ring
against that of the other ring, to effect rela-
tive adjustment of the less resistant ring to
afford uniform pressure of the plungers.

17. In a chuck for a helical gear member,
a_series of radially disposed reciprocatory
plungers arranged in-~a helical succession
substantially agreeing with the helical pitch
of the member to be held, a pair of relatively
adjustable rings for actuating different
plungers of the series at different times, and
operating means common to both rings by
which the resistance of one ring may be
opposed to that of the other ring to effect
an equalized adjustment of the plungers.

18. In a chuck, an annular head, a plural-
ity of reciprocatory plungers arranged in
different radial positions carried by the
head, two relatively rotatable cam rings car-
ried by the head, internal cam faces on said
ring upon which the outer end of the plun-
gers abut, each ring controlling the move-
ment of a portion of the plungers independ-
ent of the adjustment of the remainder of
the plungers, and means common to both
rings for rotating said rings in reverse di-
rections in relation with each other and
with the head to effect the adjustment of

. the plungers.

19. In a chuck, an annular head, a plu-
rality of reciprocatory plungers arranged in
different radial positions and carried by the
head, two relatively rotatable adjusting rings
mounted upon said head, independently con:
trolling the adjustment of different plungers
of the plurality, a series of gear teeth carried
by one of the rings, a gear pinion carried by
the other ring and meshing with the said
gear teeth, whereby the rotation of said

8

pinion will effect the rotation of the adjust-
ing ring which meets with least resistance
relatively to the other ring to effect the
adjustment of the plungers under uniform
pressure.

20. In a chuck, an annular head, a plu-
rality of reciprocatory plungers arranged in
different radial positions and carried by the
Lead, two relatively rotatable adjusting
rings surrounding the reciprocatory plungers
and upon the inner circumference of which
said plungers abut, and independently con-
trolling the adjustment of different plungers
of the plurality, and an actuating element
engageable simultaneously with both rings
to effect the relative rotation of the rings.

21. In a chuck, an annular head, a plu-
rality of reciprocatory plungers arranged in
different radial positions and carried by the
head, said plungers being arranged in two
groups, two relatively rotatable adjusting
rings mounted upon said head, each ring be-
ing positioned in a plane common with the
plungers comprising one of said group, and
mdependently controlling the adjustment of
different plungers comprising the respective
groups, and an operating lever directly
mounted upon one of said rings and having
direct engagement with the other ring, either
of which may comprise the fulerum for the
movement of the other by said lever, as the
resistance of said rings to rotation may
differ.

22. In a chudk, a plurality of reciproca-
tory plungers arranged in different radial
positions relative to a common center, two
relatively rotatable bodies controlling the
adjustment of said plungers, concentrically
arranged in relation with said common cen-
ter in planes common with a plurality of
such plungers, and upon which the plungers
terminally abut, and an actuating element
simultaneously engageable with both said
relatively rotatable bodies for effecting their
relative rotation to adjust said plungers,
substantially as specified.

23. In a chuck, an annular head, a plural-
ity of reciprocatory plungers disposed in
different radial positions, carried by said
head, means for actuating the plungers and
bearings for the plungers in which one or
more of the plungers have a loose float fit,
whereby the plunger is capable of a limited
side play independent of its reciprocatory
movement.

In testimony whereof, T have hereunto set
my hand this 15th day of October A. D. 1920.

ORLANDO GARRISON.
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