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PATENT OFFICE

-2, 186 236
WORK-HOLDING FIXTURE
John W. Dearborfn, AnSonia," C“(hm v
Appllcatlon December 8,'1938, Serial No. 244,522

-10 Claims.

This invention relates to improvements . in

-work-holding fixtures and more particularly to..
that type of fixtures adapted for holding small

parts such for instance as SCrews, nuts, bolts,

‘ ete., during the operatmn of milling, -drilling,
sawing, or machining, and is a continuation: in.

part of an.application filed by ‘me October 21,
1936, Ser. No. 106,810.
One of the main objects of this mventlon is to

provide a superior work- holdmg fixture which
will firmly grip an article to be operated upon -
and which is provided with means for ejecting-

the said article when the opexatlon bemg per—

"formed thereon is completed.

Another object of this invention is to provide

" a work-holding fixture so constructed and- ar-

20

30

35

40:

45

i1}

56

ranged as to firmly hold an articleto be operated. .
upon, the said fixture having incorporated there- -
in superior means for effecting the ‘automatic re-

lease and eJectlon of the article upon the comple-
tlon of the operation théreon.

“A still further object is to prov1de a supemors

work-holdinig fixture having indexing means in-
corporated therein whereby the positioning of

. an article held by the-said fixture thay be ac-

curately met for any number of operations noted
on an indexing-ring and means whereby the said
article may be either automatically or manually
released and ejected therefrom.

"Still another object of the present. 1nvent10n is

to provide ‘a ‘work-holding fixture having " su~

perior means for releasably holding. a removable
collet therein and means for permitting the
ready -rermoval -of thé:said collet from the said

work-holding fixture for replacement by a -similar:

one of different size.

With the above and othe1 objects-in Vlew as .
will appear to those skilled in the drt from the

present disclosure, this invention includes all fea-
tures in the said disclosure which are novel over
the prior art and which -are not clalmed in any
separate application.

In the accompanying drawings, in thch cer-~
tain ‘modes of carrying out the present invention
are shown for illustrative purposes: i

PFig. 1 is a top or plan view of a work- holdmg
fixture embodying my invention;

Fig. 2 is a rear elevatlonal view thereof Wlth the
closure-plate removed;

Fig. 3 is an under-side elevatmnal view ther eof

Fig. 4 is a sectional view taken on the line
4—14 of Fig. 3;

‘Fig. 5 isa fragmentary sectlonal view taken on-

the line 6—5 of Fig. 3;

"-includes 'a shank:

- the gripping-jaws: 2i above referred to.
" ing axially through-the collet 28 is a r\assage ‘26

(CL 90—57) S )
Fig. 6 is 8 sectlonal view : taken on thc line
6—6 of Fig: 3;

Pig. -7 1s a, side elevatlonal view of the collet
detached;

Fig. 8 is a perspectwe view of the detent sup—
porting member detached and’

Pig. 9.is a similar view of the detent aetached

¢ 'In the: éimbodiment of the invention as herein.
chosen for illustration; the work-holding- fixture -

includes“a casing 18 provided with ‘legs 11 and

-with. féet 12 by which the device may be adjust-
“ably ‘mounted upon any suitable bed or: carriage.

‘"Phe casing 10 is formed with a centrally- located

- ypwardly-extending neck .12 and with a depend-

-ing-boss * 14, Extending .vertically throughthe
neck 13 and boss 14 is & bore 15 . which accommo-
‘dates a sleeve 16 mounted with freedom for rofa-
tion - therein and. dependmg from and forming
part of a flange-like head 7.
referred to is also provided with. a vertically-
extending axial passage 18 provided:at ‘its upper

or ‘outer end with an ocutwardly-tapering seat 19. -

10:

15-

The head 17 just

20

Passing ‘axially. through the passage 18: above

referred to, is a work- holdmg colleét 20 includ-
ing’ three, more  or -less," outwaldly—tapermg
spring gripping-jaws 21, the ‘said jaws being
adapted to seat agamst the tapered seat 49
-at " the ~outer end. of the vertical passage I8
formed 'in- the head ‘11. The collet 20. also
'22 - -extending . downwardly
through the passage 18 and which is prov1ded'
‘with " slots : 23 resulting in the formation of
Extend-

_which at its upper end 25 is reduced in diameter
for the reception of “an article to -be operated
upon, as:is 1ndlcated by broken lines in Tig. 6 of
the drawings.

Returning to the head i7 above descrlbed the
depending-sleeve {8 has secured’ thereto at its
lower ‘end ‘an. index-ring 28, the said index-ring

being. rigidly ‘secured in' place by a plurality of -

.bolts 27 extending thérethrough into ‘threaded
engagement with threaded-bores 28 formed in

the depending-sleeve i6 of the head {7, as is
“clearly shown in Fig, 4 of the drawings. _
_ index-ring 26 is provided on its outer periphery .

The.

25,

30

35

40

45:

with a series of V-shaped notches 29.which, in the .

instance shown, are 24 in number, for the pur-
pose as will hereinafter appesar.

The index-ring 2§ has in turn. secured to the
under side thereof a mounting-ring "800 rigidly
held in place by bolts 31 which pass upwardly
therethrough and thread into internally-thread-

_ »ed hores 8f¢ provided in the Jbolts 21 aboVe re-

&0
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.of the- coupling-ribs 42—42 the collet 28,

2

ferred to, for that purpose. The mounting-ring
30 is provided on its cuter peripliery with an an-
nular retaining-lip 32 upon the upper face of
which rests an annular mounting-lip 3 formed
on - an- operating-ring 34 encircling  the said
mounting-ring 38 with freedem for rotation with
respect thereto, and which has extending radially
outwardly therefrom, through a clearsnce-slct
{0a in the side wall of the casing {8, an exten-
sicn 35 terminating in an indexing-handle 26.
It will thus be seen from the foregoing that thie
head 17, index-ring 2§ and mounting-ring 2§ are
coupled together for concurrent rotation, as will
be later described.

Returning to the coliet 23, it will be .seen hy

reference to the drawings that the said coilet is -

provided at its lower end with coupling-iugs
3T—37 arranged diametrically opposite from each
other, the said coupling-lugs being of 'a léngth

less than one-quarter of the circumference of

the shank 22, It will also be noted that the cir-
cumferential area lying between the coupling-~
lugs 37—37 is notched as at 8Ta—37a¢, forming
stop-shoulders - 8828 and:  thrust-shouiders
39--39.

Bearing against the upper faces of the cou-
pling-lugs 87-—-37 is a collet-actuating or pres-

-Sure-transmitfing ring 49 having a central open-

ing provided with - clearance-notches . #1—41
which results in. the formation of a pair of cou-
pling-ribs 42—42 respectively formed at one end
thereof with. stop-fingers 43—43 adapted to be
engaged by the
the lower end of the collet 29.
of the coupling-ribs 42—42 is lsss than the
thickness of the actuating-ring 4% which  re-
suits in the formation of shoulders 4%a, as is par-
ticularly well shown in Fig. 4, having a diameter
substantially equal to the diameter of the clear-
ance-notches 41—4! and the external diameter
of the coupling-lugs 37—27. The coupling-lugs
31—31 are adapted to engage with a free fit the
shoulders 42a¢. The provision of the notches

41—41 in the actuating-ring 48 permits the pas-.

sage of the coupling-lugs 37-—87 through the
said actuating-ring to bring the upper faces of
the said coupling-lugs beneath the lower sur-
face of the coupling-ribs 42—£3. With the cou-
pling-lugs - 87—37 brought beneath the surface
and
hence the coupling-lugs 37—37, may be rctated

substantially 90° in a counterclockwise direction,
as viewed in Fig. 3 of the drawings, so as to bring -
the coupling-lugs 37—37 into proper position be- -

neath the coupling-ribs 42-—42,

As will be apparent the coupling- lug9 07—3?
are guided by the annular walls of the clearance-
notches 4{—=41 and the shoulder 42¢ during the
rotation of the collet 28 to. assure the proper
alignment of the said coupling-lugs 37--37 with
respect to the coupling-ribs 42—£2. Further ro-
tation of the collet 28 will be prevented by the
engagement of the stop-shoulders 232--38 there-
of with the stop-fingers 43—43 formed st the
ends of the coupling-ribs 4242, az above de-
scribed. When the cellet has been securely . cou-
pled fo the actuating-ring: 48 the stop-fingers
43—43 are positioned in the notches 37¢—237Ta
their upper faces in engagement with the upper
wall 370 of the said notches.

By adapting the collet 28 to be hooked beneath
the coupling-ribs 4242 forming part of the ac-
tuating-ring 40, downward pressure imposed
upon the said actuating-ring will be transmitted
to the collet 20 which will in turn be pulled

stop-shoulders 32—38 formed at
The thickness

- a depending-stud 5!

2,188,236

downwardly, thereby forcing the gripping-jaws
2{ forming part thereof against the seat {9 in
the head {7, causing the said jaws to be con-
tracted about an article placed therein to firmly
grip the same.

To provide the necessary downward pressure
for gripping an article as just above described,
the actuating- or transmitting-ring 49 is pro-
vided with a series of upwardly-extending pres-
sure-transmitting and coupling-pins 44, prefer-
ably nine in number, one of which 44¢ is of a
size different from the others for the purpose
as. will later be set forth. The said pins 44 are
rigidly secured. to the actuating-ring 48. The
pressure-transmitting and coupling-pins &4 just
referred to, extend upwardly through passages
45—48% respectively formed in the index-ring 26
and mounting-ring 230 to bring the upper ends
thereof into position to be engaged by the heads
47 of a corresponding number of actusting-
plungers 48. - The plungers 43 just referred to,
are mounted with - freedom - for Ilongitudinal
movement in a cerresponding number of verti-
cally-extending spring-pockets 48 formed in the
sleeve 18 of the head 7T, as is particularly well-
shown in Pigs. 4 .and 6 of the drawings. Rach
plunger 48, as-isi shewn in the figures referred
to, is encircled by a helical actuating-spring 5%
which: exerts a constant but yielding pressure
downwardly, the said pressure being transmitted

-through the pressure-transmitting and coupling-

pins 44 to the collet~actuating ring 49 for effect-
ing the downward movement cf the collet 28 for
gripping an article between the jaws 24 thereof.

To effect the rotation of the collet 20, the ac~
tuating-ring 46 is provided on its under side with
rigidly secured thereto,
which supports a coupling-member 52 pivotally-
mounted upon a pivot-pin 53 secured to the said
stud 5f. At its inner end the said coupling-
member 52 is provided with a coupling-nose 54
adapted: to engage. the adjacent one of the
thrust-shoulders 33—39 formed on the lower end
of the collet 28. At its outer end the coupling-
member 52 is engaged by a helical-spring 58 con-
stantly urging the outer end of the said coupling-
member dowhwardly to hold the coupling-nose
54 thereof normally. in engasement with the
thrust-shoulder 38 as above described.

In the arrangements just above described, the

coupling~-member 52 in' effect serves as a cou-~

pling-means between the actuating-ring 48 and
the collet 28 to couple the said actuating-ring
and collet together for concurrent roiation. It
may here be noted, that the pressure-transmit-
ting and coupling-pins 44 effectively couple the
actuating-ring 42 to the index-ring 26 and
mounting-ring 39, and hence to the head {7 for
rotation therewith, in a manner as will herein-
after appear. .

eturning to the operating-ring 24, the radial

-extension 35 thereof has mounted upon its upper
face an index-ring-actuating pawl 58 sdapted to .

engage with the notches 28 formed in the outer
periphery of the said index-ring 26. - The actuat-
ing-pawl 56 is rigidly secured to the upper end
of a stud §7 which passes through the extension
38 with freedom ior rotation therein and has its
lower end encircled by a helical-spring 58, one end
of which is seated in a transverse slot 59 formed
in the lower end of the said stud 51. The op-
posite end of the spring §8 is formed with 2 hook
80 which engages with a depending-pin 6! rigidly
secured to the under face of the extension 35.
As will be apparent, the spring §8 constantly
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_the collet; 20, a paii" of similarly-formed shafts:

urges: the free end of the pawl 56 intc engage-

" ment with " the outer periphery, and hence the

10

15

notches'29 of the index-ring 26, to couple the op-
érating-ring 34 to the said index-ring 26 fot ‘con-

current. rotation in one direction which, as viewed

in Fig. 3 of the drawings, would be counterclock-
wise, - ‘ Lo

-+ As.jlist -above -described, the counterclockwise .
‘rotation, as viewed in'the drawings, of the op-

erating-ring 34 which is -effected by the index- .
ing-handle-36 thereof, results in the similar ro-

tation of-the index-ring 28 and hence the head
{1, mounting-ring 30, and actuating-ring 40

‘which, due to its coupled relation to the collet
20 by means of the coupling-inember 52, rotates -

the said‘collet and the article gripped thereby.

. During . the return movement of the indexing-

28

hahdle and operating-ring 24 in a clockwise di-

* rection, as- viewed in Fig. 3 of the drawings, the -
indexing-pawl 56 moves freely outwardly. . from

engagement with the notches 29 in the periph-
ery of the: index-ring’ 2§ to, in effect, ratchet

back over the periphery of the said index-ring,.

which -is permitted by its yielding -engagement

with the saig index-ring, as above described.

During thé return movement of the operating-

. ring 34, the index-ring 28 and associated parts,

35

including the actuating-ring 43 and collet 20,

remain stationary until the operating-ring 4
J is again rotated in a counterclockwise direction
to. again effect’ the rotation of the index-ring .

which in turnthrough the chain of parts, in-
cluding the coupling-pins 44, actuating-ring 48,

and coupling-member 52, again. effects the ro-’

tation: of the collet 20 to a degree corresponding

to any number of given notches in the index-

* ring 26 which may be arbitrz_z_rily selected by the
. operator. ' : T

40

80

S
T

. in recesses 68—B9 formed in the outer faces of

~To prevent any inadvertent displacément of

‘t{he index-ring 26 and hence the collet 20 during .
the return -movement of the operating-ring 34

to.its normal position, the said index-ring isen-
gaged 'at diametrically-opposite points by de-

_tents 62—62, each of which is pivotally-mounted
~at the inner end

of ‘arms 63—83 projecting in-
wardly through clearance-passages 64—64 pro-
vided in the side walls of the ‘casing 0. The
arms  63—83 just referred. to project  inwardly
from and form an integral part of ahnular plates
§5- -85 rigidly secured ‘to ‘the. casing 8.
maintain the detents $2-—-52 in yielding engage-
ment with the index-ring 26, helical-springs
66—66 . are provided which bear ‘at their inner
ends against flanges 67-—67 formed on spring=
pluhgers §8——68 having their inner. ends seated

the detents 62—82. At their outer ends, the
springs 66-—66 bear against shoulders formed oi
retaining-screws 10--19. 1t will thus be seen
{hat the detents 6§2—62 are held in constant but
yielding engagement with the notches 29 in the
outer periphery of the index-ring 28 to prevent
the rotation of the said index-ring in a clock-

" wise direction, as viewed in Fig. 3 of the draw-

[EN)

)

ings, but that the said detents will yield to per-
mit the index-ring 26 to ride by when the said

index-ring is rotated in a counterclockwise di-.

rection, as viewed in the figure just referred to.
The tension of the springs 68--86 is, however,
sufficient to- prevent: the detents §2—62 from
yielding under- pressure exerted against them

during ‘the performance of an operation on the

article held by the. collet.
o effect the automatic

To

‘a horizontal coupling-bar 81.

, ejection ‘and release.
. ‘of ‘an -article ‘held by the gripping-jaws 2§ of

Ti—Tl are transversely arranged at diametri-

~ cally-opposite points between the boss. 14 "and
the side walls of the casing '10.

The shafts
T1—T1 just referred to are. rotatably mounted
in bearing-passages 12—12 at their inner ends,
and at their outer ends bear in the axial-bores
13—13 of spring-adjusting rirgs 14—14, the said
rings 14—14 being provided with bearing-hubs
7515 rotatably mounted in spring-receiving
pockets 76—16, the said adjusting-rings T4—14
being provided in their outer peripheries with &
series of “radial notches TI—IT.
T1—71. are provided at their inner ends with
longitudinal grooves 18--18 ‘for the. reception
of one end of tension-springs 79--19. encircling
the ‘said- shafts and - which have their opposite

ends axially ‘bent to fit into pockets 80—88
formed in the inner faces of the bearing-hubs

7515 of the adjusting-rings 14—14.
As thus constructed and arranged, it will be

apparent that any rotation imparted to the ad-
‘justing-rings T4—T14 will, in turn, effect the ten-
" 'sion of the springs

19—19, ‘which may thereby
be adjusted to any required- degree of tension.
After the desired tension has been acquired.by
the rotation of the adjusting-rings -T14—74, the

3

10

The - shafts . ‘

15

20

said Tings may be secured in -proper: positien -

against rotation by the engagement of a re-
taining-finger 81 formed at the outer ends of
bars 82—82 secured to the side wall of the cas-
ing 10 by means of pins 83—83. - - :

At the extreme inner end of each of the shafts
Ti—T11, an eccentric-stud 84 is provided, upon

each of which is' pivotally mounted g lifting-arm 3

85, as is particularly well shown in Pig. 6 of the
drawings. Each of the arms 85 at its lower free
end is provided with a finger 88 ‘Which may en-
gage with the under face of the adjacent actu-
ating-ring 40 to raise the same; for the purpose
of opening the collet. At its outer edge opposite
to the finger 86, esch of the arms:85 is provided
with a longitudinal groove 87 in which bears the

30

inner end of screws 88—88 for the purpose of -

maintaining the lower dependent end of .each
of the arms 85--85 in its proper -position for
engagement with the actuating-ring 40 when the
shafts 71—T{, and hence ‘the eccentric-studs
8484, are rotated. As hefore 'noted, the outer
ends of the shafts Ti—T! extend outwardly
through the adjusting-rings 14—-14 and. have
mounted thereon connecting-arms 88 and 80,
the lower ends of which ‘are pivotally secured to

The coupling-bar 81 has: secured ‘to one end
thereof @ chain or its equivalent 82;the opposite
end of which may be secured to any stationary
point forming bart of the particular machine
upon which the fixture being described ‘may- be
employed, for effecting the “automatic - release
of an article gripped by the jaws' of the collet
20 for subsequent ejection-thereiroms, . As the
fixture, and consequently the articie held there-
by, passes beneath the cutting-tool of the ma-
¢hine upon which the fixture is emplioyed Wy the
reciprocation of. the bed or.carridgge of the ma-

‘chine, and the required operation is performed
upon the said article, the bar 8§ will, near the

end of the stroke of the bed or carriage, be held

. stationary, due to the c¢hain 92 preventing any

further bodily movement of the said bar 8f, while
the body of the device herein shown and de-
scribed is-moved a slight distance further so-as
to in effect cause the arms 88 and 90 to swing

from ‘righ‘t. to left, ‘as viewed in Fig. 2 of the

50
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drawings, to effect the votation of the shafts
TI—T1! against the tension of the springs 787 2.
thus causing the eccentric-studs 84—88 to be
raised above their normal position.

The upward movement of the eccentric-studs
84—84 as just above described, also raises the
Lifting-arms 85—=85 pivotally connected thereto
to cause the fingers 88--8% thercof to raise the
actuating-ring - 40, together with the pressure-

‘transmitting and coupling-pins 44 secured there-

to, and the collet 28.  The upward displacement
of the actuating-ring 48 causes the stcp-fingers
4343 thereof;, in engagement with -the upper
wall 376 of the notches 37a—37a formed in the
collet 28, to move the said collet upwardly against
the tension. of the helical-springs 58, which up-
ward movement results in the jows 21 expanding
sufficiently to permit the removal of the article
held thereby, in a manner as will be hereinafter
described.

To effect the ejection of an article gripped
by the collet 29, the bar 9¢ has pivotally mounted
thereon a tripper 83 pivoted upen a pivot-pin §4
intermediate its ends and beveled at its. forward
or inner end to provide a tripping-nose 85. As
shown in Fig. 2 of the drawings, the tripper 93
is mounted above the upper face of the bar 81 and
is normally held in the horizontal position, shown
in the figure referred to, by a stop-pin 2§ mount-
ed in the upper face of the bar 8¢ and with which
the forward portion of the tripper normally is
held in engagement by a spring 91. The spring
97 is interposed bLetween the outer. end of _the
tripper 893 and the upper face of the bar 81 and
exerts a constant effort to hold the forward por-
tion of the said tripper in engagement with the
stop-pin 96. ’

The tripper 83 is adapted to have its tripping-
nose 95 engags with 2 tripning-lug 8 mounted
upon: & shaft 88 when .the bar 8{ is in effect
shifted from right to left, as viewed. in Fig. 2 of
the drawings as previously described. The shaft
99 is mounted in g bearing-passage 168 formed

-in' the lower' portion of the casing 10 and is

provided at its inner end with a U-shaped head
{81 which pivotally mounts a horizontally-ar-
ranged arm 162, as is particularly well shown in
Fig. 6 of the drawings. The arm {82 is pivotally
mounted to the head 181 by means of s pivot-
pin {83 and is adapted. upon occasion, as will
later appear, to be moved through an arc of 90°
clockwise, as viewed in Fig. 3 of the drawings.
To yieldingly hold the arm {92 in the position
in which it is shown in the drawings, the shaft
99 is formed with a spring-pocket 184 accommo-
dating s helical-spring {65, the said spring en-
cireling a plunger- {86, the outer end of which
bears sgainst the adjacent face of the arm {82 to
yieldingly hold the latter in the position shown.

+ At its free end, the arm 182 is provided with a

pivot-pin (87 and has pivotally mounted upon the
said pin alink 108, the said link being also pro-
vided at its upper end with'a coupling-stud {59
which has in turn pivotally mounted thereon an
ejecting-rod 1140, :
As is particularly well shown in Fig. 6 of the
drawings, the ejecting-rod 148 extends vertically
into the passage 24 formed in the collet 28 and
is in axial alignment therewith, its upper end
terminating below the outer face of the collet 20
in position to serve as a support for an article
held by the said collet. About midway of its
length, the ejecting-rod {18 is provided with &
downwardly-facing ‘shoulder - {§{ which  hears
against the upper face of & plate 112, the latter

19,186,236

being connected to.a plate 113 by pillars 114.
The plate 113 is provided on its lower face with
a-hub 118 and, together with the plate 112, serves
to form a guide-bearing for the ejecting-rod (10
which passes freely therethrough. The outer pe-
riphery of the plates 112, 113 are notched to form
chip-clearance notches 118, as'is particularly well
shown in Fig. 3 of the drawings, the said plates
being mounted with freedom for longitudinal
moverient in-the passage 24 formed in the shank
22 of the collet 20. It will thus be seen that the
ejecting-rod | 10'is held in its proper axial position
in respect to the passage 24 in the collet 20, though
free to reciprocate therein.

As has been before stated, the tripper 93 mount- !

ed upon the bar 21 effects the release of the ar-
ticle held in the jaws 21 of the collet 20" through
the chain of parts including the srms 89 and ep,
shafts Ti—11, dependent-arms 85—85, and actu-

ating-ring 40. ‘When the bar 91 is held stationary “

as above described, the tripping-nose 95 is formed
at the inner end of the tripper 93 engages with
the tripping-lug 88 to cause the latter to rotate
counter-clockwise, as viewed in Fig. 2 of the draw-

- ings, against the counterurge of a spring 117 to

thus rotate the shaft 99. , ‘

As the shaft 99 is rotated, the arm 102, car-
ried by the head 18!, will also be rotated, thus
causing its free end to be moved upwardly, there-
by raising the ejecting-rod 118. As the tripper

2 continues its travel, the tripping-lug 98 will
be swung to a point where it will be beneath
the lower face of the said trivper, thus enabling
it to ride free of the tripping-nose 95 and assume
its normal inoperative position under the urge
of the spring 11{7. 'The tripping-lug 98 is per-
mitted to return to its normal bosition; once it
is free of the tripping-nose 95 by virtue of the
tripper 98 being pivotally mounted, which allows

the tripping-nose 95 at the inner end thereof to-

be raised against the urge of the spring 81. The
return of the tripping-lug 98 to its normal posi-
tion causes the arm {02, mounted at. the inner

end of the shaft 99, to also assume its normal.

Inoperative position, with the result that the
ejecting-rod 110 is withdrawn to its normal posi-
tion in the collet 20. -

In the construction of the trioping mechanism
Just described, it will be understood that the rela-
tive position of the tripping-nose 95 and the trip-
ping-lug 98, whén they are in engaged position;
Is such that the effect of the tripping nose 95
upon the lug 88 is a short, abrupt movement, so
as to, in effect, cause the: ejecting-red 110 to
abruptly eject the article held by the jaws 2§ of
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the collet 20.. Tt. will alsoc be understood that .

the ejecting operation takes place substantially
simultaneously with the release of the article
by the collet 20. : :

Preferably, and as is shown in the drawings;
the arm 98 is provided with a manuasl operating-
handle {8, so that the bar 8¢ may be longitudi-
nally moved to effect the opening of the jaws 2!
of the collet 28.° The operating-handle 118 also
enables the ‘device to be. employed on g drili-
press or the like, in which case the releage and

€jection of the article is accomplished by the

manual operation. of the said operating-handle,

In the operation of the device herein shown
and described, an article to be operated upon
is placed in the jaws 2{ of the collet 20, The ar-
ticle held by the jaws of the collet 20 is sub-
jected to the action of o cutting-tool and. an
cperation performed thereon, such, for instance,
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as the culting of a flat face for the formation 75
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* form the third.and fourth flats or‘faces to com- -
plete the square..  After ‘the. formation -of the .

.20

of a square: .Whentthe'ope‘ra,tion of cutting one
flat or face of a Square has been completed, the -

operator will swing the. indexing-handle 36 the
required distance, or.the limit of movement con-

trolled by theclearance-slot 10a, to rotate the

index-ring 26 -onesquarter of a ‘revolution, or
six. notches, as noted in. the periphery of the
said index-ring, so as to-effect the turning of

the article held by:the collet, 90°. - The indexing-= -
handle 36 is then returned to'its normal posi-

tion, as illustrated in the' drawings, and the
article is again subjected to the operation of the
cutting-tool to cut the second flat or face at right

‘angles to the. one’ just- previously formed. The "

above. described ‘operation is then Tepeated to

square as just described, the operating-handle
118 may be depressed or; if preferred, the auto-

matic release and ejection miay be employed, to-

cause the coupling-bar 8¢, together with the arms

89 and 90, to effect the rotation of the shafts

" 11-=TI, to thereby Teledse and eject the article
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held by the jaws 21 of the collet 20 and .enable

a fresh article $0 be-placed theérein.
From the foregoing, it will be obvious that the

_rotation of .the index-ring 26 for one notch..

will turn the-collet #; of a revolution, two notches

“will “turn’ the collet " of a revolution; three
notches. Y5, four-notches ¥; $ix notches Vs, eight

notches ¥, twelve notches 5.~

- For convenience in forming

provided with stop-shoulders 121 and 122. The
limit-pins 119 and 28 are yieldingly held in place
by means of a spring 123 ‘accommodated in a
bore 124 intersecting the bearing—passa‘ges in
which the “said limit-pins are mounted for re-
ciprocation. . The spring 123.is interposed  be-

tween a pair  of retaining spring-plungers
{25125 adapted to bear: against the adjacent.
limit-pins 119 and 128 to yieldingly: retain-the

said pins in either a raised or depressed position,

The- limit-pins -119 and ‘128 are- adapted, when:

in their raised position, to engage with a stop-
pin 128 mounted in the:side-wall of the casing
10 for the purpose:of limiting” the move‘ment_;‘ of

" theindexing-handle 26 in one direction.

When it is desired to form a hexagon, the limit-
pin 128 is moved into its raised position, as shown
in Fig. 5 of the drawings,.s0-as to placethe upper
end thereof into position fo engage with the stop-
pin 126 when the indexing=handle 36 is swung
to rotate the index-ring- 28, which rotation: will
be limited to one-sixth:of a revolution, or four

‘notches on the said index-wheel.. Whereupon the

operating-handle 36 is returned to'its normal po-

sition and again swung to the limit imposed -
) theteon: by the engagement of the limitApin 120

with the stop-pin 126. :This operation is then

- repeated the required number of times to form

o

the desired hexagon.  During the above deseribed
operation, the limit-pin 119 is placed in its de-

.presséd or inoperative position, ‘thereby enabling

" the said pin to'pass beneath the stop-pin 126. -
. “To form an octagon, the Timit-pin 119 iy raised’
to bring the upper end thereof into position to "
engage with the stop-pin {28 so as to limit the .
movement of the indexing-handle .35 to.one- :

eighth of a revolution, or. three notches on the
index-wheel.” The procedure set forth in the for-

. mation of a hexagon ‘is:then repeated the re-

quired number .of times. to form an: octagon:
It.will be obvious that thelimitepjn 420 may. be
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g hexagons and
- octagons, the ‘extension -85 -is provided with two
spaced-apart transverse limit-pins | 19 anad 120

5.

_set for forming a hexagon and the indexing-han-
dle 36.moved twice for the rotation of the index-

ring- 26 éight notches or “one-third: revolution,

which will  result in-the formation of a three-.

sided -figure. :

" . In the _”constructioh shown, both limit-pins:

{19 and 120 may be depressed at ‘the same time
50 ‘as to permit both the said pins to pass be-
neath the stop-pin’ 126 5o as to enable the index~

“ing-handle 36 to be swung through 90° or one-

quarter of a yévblution, which' will result in the
tormation of a four-sided figure. '

“To enable articles of varying lengths to be"held' :

by the device herein described, the ejecting-rod
{16 'may be removed by uncoupling the link 108

from the said ejecting-rod. With the uncoupling -

of the link ‘108 from the ejecting-rod 110, the
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latter may. be bodily rémoved from within the
collet 29, which removal will-allow the arm {02 .- -

o e swung clockwise; as viewed in Fig. 3 of the
‘drawings, to a position axially in line with the ..
~“shaft-89 upon which it is mounted. Oppositely
- located from the shaft 89 is a clamping-arm 127,
pivotally mounted upon a pivot-pin. 128 sup-
ported- by the inher end of a stud i23.
. clamping-arm 127 is' adapted, upon .occasion,
to be swung clockwise, as viewed in Fig, 3 of the’
“drawings; -t0 ‘a ‘position beneath the collet: 20,

The

in which position a work-supporting -rod (not

‘shown) of ‘the desired length may be clamped
" therein to replace the ejecting-rod HG. .~ -

It will be understood that in employing the
clamping-arm (27 and the work-supporting rod

20

carried thereby, that the removal of the article -

- from the qollet 29 must ‘be effected by hand,

though the release of ‘the said article from'the

fixture may be. accomplished in' the manner
‘previously described by the ‘operation:. of -the
‘operating-handle (8. It will be apparent that

the ejecting-rod 116 may be replaced by a sim-
ilar one of any-desired length capable of ejecting

‘the article held by the collet 20, so as to -enable

articles of various lengths to:be held by the said

“collet. ‘
"'To hold the-collet 268 in ifs ‘open position, s0.
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as to facilitate its removal and replacement by

one of a different size, a spring-blade . 130 is
mounted on the inner face of a closure-plate 131,
the said. closure-plate enclosing the “coupling-
bar 9i, arms 89 and 20, and associated.parts:
The closure-plate {31-is provided at-its respective

opposite. ends with -the necessary cléarance-

niotches for the passage of the handle 18 and

secured. to the casing: 10 by means of suitable
serews. - 'To hold the collet 20 inits open posi-

-tion, the blade 130 is pressed-inwardly, as viewed
‘in Fig. 3 of the drawings, in-which position the

_the coupling-bar §1; the said plate being rigidly .

55

free-end thereof may engage with a lafching-

“ shoulder 182 provided on:the outer face of the
‘coupling-bar §i when the sdid bar is in its col=

let-opening . position. ‘With the engagement of

the spring-blade 130 with the latching=shoulder
"132 when the coupling-bar 91 is in its collet-
‘opening -position, the collet 28 may be kept in

its open position as long as Is desired, with -the

‘pressure. that normally tends to hold the said
“collet in its closed position removed. R
" should it be desired to remove the collet 20 to -
“be replaced by a similar one of a different-size,

the. operating-handle 118 is-depressed to.release

- the tension on the said: collet, as previously de-

scribed, and the blade 130 engaged with' the
latching-shoulder {382, as above set forth. - The
coupling-member 52 is then disengaged from the
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thrust-shoulder 3¢ to thereby permit: the 'said
coliet to be rotated to bring the coupling-lugs
thereof into.registration with the notches L
in the actuating-ring 498 to thereby permit the

‘collet 28 to be axially withdrawn from the pas-

sage !8 in the head 7. To insert a new collet
of different size, the procedure just set forth
is-reversed, that is, the shank of the collet is
placed in. the passage {8 and the coupling-lugs

37—37 thereof passed through the notches 41—41"

in the actuating-ring 48, the said eollet being then
rotated o bring the said coupling-lugs into their
proper position beneath the ribs 42—42 to be
locked in coupled relation to the actuating-ring 40
by the coupling-member 52;

To facilitate the removal of the collet 28 the

“head 17 is suitably marked as at 1Ta, (Fig. 1)

which mark when brought to the front face of the

- fixture indicates that the coupling-member 52 is
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in a'position acecessible to the operator. To assure

the correct assembly of the head and associated

parts with respect to the actuating-ring 48 and
coupling-member 52 the pin 44g is employed.
‘As will be apparent from the foregoing, the
provision of releasable collet-coupling means,
such -as the coupling-member 52, permits the
ready. removal and replacement of a collet  of
varying sizejwith. consequent increase in effi-

ciency and range of application to.which the

fixture ‘may be employed.

It will thus-be seen that a work-holding fix-
ture is provided for firmly holding a large variety
of articles, including scraws, volts, studs, etc., for
having cperations verformed thereon by any suit-
able tool! upon the completion of which, the arti-
cle may be either automatically or manually re-
leased and ejected, leaving the jaws of the collet
oben for the insertion of a fresh article.

The invention may be carried out in other spe-
cific: ways than those herein set forth without
departing from the spirit and essential character-
istics of the invention, and the present embodi-
ments are, therefore, to be consideréed in all re-
spects as illustrative and not restrictive, and all

5 changes coming: within the meaning and equiv-

alency range of the appended claims are intended
to be embraced therein.
I claim: .

1.-A device of the class described, including:

2 head, a collet seated therein, an actuating-ring-

with ‘which the collet is defachably connected,
means for holding the collet in engagement with
the said actuating-ring, an index-ring connected
to the head, an operating-ring, a pawl carried
by said operating-ring to éngage with said index=
ring, and means for turning said operating-ring.

2. A device of the class described, including:
a head, a collet seated therein and formed at its

lower end with lugs, an actuating-ring formed -

with a-central opening having inwardly-pro-
jecting- segments with whieh the collet is- de-
tachahbly counected, an index-ring connected to
the head, an operating-ring, a pawl carried by
said operating-ring to engage with said index-
ring, and means for turning said operating-ring.

3. A device of the class described, including:
a-head, a collet seated therein and formed. at its

lower: end with  segmental - coupling-lugs and
clearance notches, an actuating-ring formed with -

coupling ribs, said ribs being less in thickness than
the - thickness of said actuating-ring, whereby
shoulders are formed having a diameter substan-
tially equal to:- the diameter of the clearance-
notches and ‘the external diameter of the cou-
pling-lugs. ; :
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4. A device of the class described, including:
2 head, a collet seated therein, an . actuating-
ring -with' which the. collet is detachably con-
nected; lifting arms on which the actuating-ring
may - rest, horizontal shafts having  eccentric
studs on which the lifting arms are supported,
whereby sdid - actuating-ring may be raised,
springs tending to push the actuating-ring down-
ward to hold the collet in gripping position, means
for turning said shafts to raise the said actuating-
ring, an index-ring connected o the head, an
operating-ring, a pawl carried by said operating-
ring to engage with said index-ring, and means

" for turning said operating-ring::

5..A ‘device of the class described, including:
a head, a collét seated therein, an actuating-ring
with which -the collet is detachably. connected,
lifting' artms on- which the actuating-ring may
rest, horizontal shafts having eccentric studs on

which the lifting arms are supported, whereby i

said actuating-ring may be raised, springs tend-
ing to push the actuating-ring downward to hold
the. collet: in- gripping position, and means for
turning said. shafts to raise the said actuating-
ring, whereby the collet is moved
or closed position. - ’ o

6. A device of the class described, including:
8 head, a collet seated therein, an. actuating-ring

- with which 'the collet is detachably connected,
lifting. arms on which the actuating-ring may &
‘rest, horizontal shafts having eccentric; ‘studs on

which the lifting arms are supported, whereby
the: said sctusting-ring may  be raised, pins
mounted on said- bottom-plate, springs mounted

in the casing with which said pins coact to hold 7

the- collet in gripping position, means for turn-
ing said shafts to raise the said actuating-ring,
an index-ring connected to the head, an oper-
ating-ring, a pawl carried by said ‘operating-ring
to engage with "said index-ring, and means for
turning said cperating-ring. o

7. A device of the class described, including: a
head, a collet seated therein, an actuating-ring

- with which the collet is detachably connected, a

gauge-rod- in said collet, an ejector upon which
said gauge-rod ' rests, means for moving the
ejector to - raise said rod, an index-ring . con-
nected: to.the head, an operating-ring, a pawl
carried by said. operating-ring to engage with
said index-ring, and means for turning said
operating-ring. ; .

8. A-device of the class described, including: a
head, a collet seated therein, an actuating-ring
with which the collet is detachably connected,
a gauge-rod in said collet, an ejector upon which
sald gauge-rod rests, means for moving the ejec-
tor fo raise said rod, said ejector extending
through a cage comprising a plate above and
parallel- with the actuating-ring and connected
therewith by pins, an index-ring connected to
the head, an operating-ring, a pawl.carried by
said operating-ring to engage with said index-
ring, and means for turning said operating-
ring. c o . )

‘9. A device of the class described, including: a
head; -2 collet seated therein, an actuating-ring
with-which, the collet is detachably connected,
lifting arms adapted to engage with the actuat-
ing-ring, horizontal shafts having ecceniric studs
on- which the ‘hangers are supported, whereby
said actuating-ring may be raised, springs tend-

" ing to push the actuating-ring downward to-hold

to an open .
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the collet in gripping position, means for turning -

_said shafts to raise the said actuating-ring, a bar,

links. connecting said" bar with: said horizontal
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shafts, an anchor for said bar, a handle on said.

bar, a kicker, a stop on said bar adapted to en-
gage said kicker, an index-ring connected to the
head, an operating-ring, a pawl carried by said
operating-ring to engage with said index-ring,
and means for turning said operating-ring.

10. A device of the class described, including:
a head, a. collet seated therein, an actuating-
ring with which the collet-is detachably con-
nected, lifting arms adapted fo engage with the
actuating-ring, horizontal shafts- having eccen-
tric studs on which the lifting arms are support-

‘ed, whereby said actuating-ring may be raised.
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turning said operating-ring.

%

springs tending fdpush the actuating-ring down-

" ward to hold the collet in- gripping position,

means for turning said shafts to raise the said
bottom-plate, a bar, links connecting said bar

with said horizontal shafts, an anchor for said -

bar, a handle on said bar, means for locking the
bar to hold the collet in open . position, a kicker,
a stop on said bar adapted to engage said kicker,

5

an index-ring connected to the head, an- operat-

ing-ring, a pawl carried by said operating-ring

10

to engage with said index-ring, and means for -

J. W. DEARBORN.




