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_ 50 similar .characters 1ote. sim :
. " throughout the several views, Figure 1 is a

- UNITED STATES PATENT OFFICE.

" BENGT M. W. HANSON, OF HARTFORD, CONNECTICUT, ‘ ASSIGNOR TO
U oRATT & WHITNEY COMPANY, OF HARTFORD, CONNECTICUT. A
CORPORATION OF NEW JERSEY. = | o

" No. 814,648,

3 .Td all- whom it may cbncerri': . A
Be it known that I, BexeTr M. W. Haxson,

& citizen of Sweden, residing at Hartford, in

. the county of Hartford and Stdte of Con. b

5 necticut, have invented certain new and use-

ful Improvements in Chucks for Metal-Work--

* -ing -Machines,
specification.
" This invention relates to chucks ; and more
_es};l)ecially to that class thereof -employed in
what are known as ‘‘automatic metal-work-

of which the following is a

A_  Ing machines;” and it has for one of its ob-.

" jects the

. provision of .a device of this char-
" actér in

. An which the- collet .or work-holder is
5 :composed of a plurality of independent sec-
. tions adapted for codperative clamping ac-

“tion om the stock. - . T

A further object of the invention is the

#rovision, in connection with each 6f the inde-

26 pendent collet-sections, of a device: whereby
said section may be not. only maintained in
its forward position against the cap of the
chuck when the sections or jaws are not in
clamping action, but whereby all ligbility of
its movement toward the axis of the spindle

La

"~ be -avoided. “In this connection my inven-
‘tion- therefore comprises as one of its fea-

‘tures a jaw-returning device the engaging .

30 face of which acts normally to lock the jaws

- against. inward movement unless it is forced
pose.” - . . -

‘.. . My invention hefj, furthermore, for its ob-

'35 ject the provision of a thrust device tendin

.- normally-to move the jaw-actuator rearwar
.~ to permit the several jaws to open, so that
-~ when said actuator is forced forward the jaws

~ .. will be advanced toward the axis of the spin-

40 dle_without displacement longitudinally of

- -said spindle. R '

inward by an actuator provided for the pur-

. My .invention has, furthertore, for its ob-.

 ject work - clamping jaws of peculiar form
whereby all tendency of said jaws to spring

‘45 will be avoided, so that the contact or, in

- other words, the thrust on the work by each-

jaw will be in a direct line with the contact-

‘' point between the jaw and the jaw-actuator.

In the accompanying drawings, in which
denote- similar parts

longitudinal vertical section: of ‘mechanism
. in which my invention is embodied. ‘Fig. 2

Specification of Letters Patent. -
" Application fled Tune 6, 1903;

, tratin,

-during the feed movement of the stock will-

'CHUCK FOR METAL-WORKING. MACHINES.

Patented March 6,'19086.
Serfal No, 160,356, - ’

is a central longitudinal
proved chuck. Fig. 3 Tepresents ‘an end
view of said

roken away to disclose the construction.

section of the im-

. L ; 55
chuck in section and partly.

Figs. 4 and 5 are views'similar t6 Figs. 2 and

3, illustrating a modification. Fig. 6is a lon-
gitudinal' vertical section of the chuck-jaws
‘and actuator, illustrating diagrammiatically
the position of the cone when the
engagement with the smallest size of stand-
ard stock within the capacity of the chuck.
Fig. 7 is a diagram on line 7 7 of Fig. 6, the

6o

jaws are in -

65

sectional line being removed to produce 4 -
better effect in illustrating the action of the
chuck-jaws upon work of small diameter. *

Fig. 81s a view similar to Fig. 6, showing the-

‘position of ‘the chuck-jaws and conical sur-
faces of the actuator when :said jaws‘are in
'eﬁfagement with standard ‘stock.
o

Fig.9 18 *
1agram- taken on line 9 9 of Fig. 8. Fig.’

10 is a section similar to Figs. 6 and 8, illus- -

the position of the chuck-jaws and
conical actuator when said jaws arein engage-
ment with the largest size of standard stock
within the capacity of the chuck ; and Fig. 11
is a diagram taken v
As'above stated, my improved chuck com-
‘prises aplarality of individual jaws, which

online 11 11 of Fig. 10. . =

75

8o

may be contracted to.clamp the work—as, -
for instance, by a jaw - actuator, shown as a

sleeve or similar device mounted for longitu-
dinal movement relatively to the jaws and

which may be operated in any conventional

manner. T Bt

In the drawings the numera) 10 desighates
a tubular main s indle having at its forward
end an enlarged head 11, which is externally
threaded at 117
12" of a’cap -12, and mounted for sliding
movement -in said spindle is a sleeve 13,
through which the stock is fed.- oo
", -Inasmuch as stock varies in size and diffi-
culty would be. experienced n'substituting 4
sleeve of different, (
the bore of said sleeve is made sufficiently
large to accommodate material of the great-
est diameter within the capacity of the ma-

chine, and the jaws of the chuck Proper aré .-

90

to engage the internal thread

95

1ameter for the one in use, °

100

made in sections independent of the sleeve,

and the jaw-actuator is also independent, of,

although actuated by, said sleeve. )
- Referring to Fig. 2, it will be seen that the

forward end of cap 12 is provided with an an-

IOS
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nulaf flange 14, which serves s 4 stop or
abutment against which the jaws will be con-

stantly held, so that no longitudinal move-

ment of said jaws can take place, while, on the
other hand, they may be forced toward and
retreat from the axis of the spindle. 1In the
present case the collet or chuck proper con-
sists of four independent jaws 15, and the
forward end of each jaw is reduced in diam-
eter at 15* to project through a central open-

ing 16 in the flange 14 of cap 12 and also hasa

stop, shown as a shoulder 17, engaging with
the inner side of said flange. Kach jaw 15
has a conical surface 18, and these surfaces
engage with an inclined inner wall 19’ in the
head 19* of ‘a jaw - actuator 19, which is
mounted for longitudinal movement within
the head 11 of spindle 10, is supported at its
forward end within a hardened ring 20 of said
head, said ring serving as & wear-resisting
backing, and has ashank 19° fitting in spindle
10 and against the end of sleéve 13. Means
are Erovided for retaining the several jaws 15
of the chuek in their open positions and for
also simultaneously keeping the shoulders 17
in contact with the inner surface of the flange
14, and said means consist, in the exemplifica-

tion given, of plungers 21, mounted in recesses-

-

of the jaw-actuator, and each plunger being
chambered for the reception of a spring 22,

“which bears at one end against the bottom of

the chamber and at its other extremity is re-
ceived in a seat in the end of a plug 23, held
in said jaw-actuator'19. . '
From the foregoing description it will be
seen that the springs 22 serve to shift the
jaw-actuator and the chuck-jaws relatively
to each other longitudinally, and hence 1t
will be understood that inasmuch as the
shoulders 17 of the jaws are in contact with
the inner face of the flange 14 said springs
will act to force the jaw -actuator 19 rear-
ward, which: will result in withdrawing the
conical inner surface of said actuator from
the tapered outer portions of the jaws, thus
enabling them to.move away from the axis of

. the spindle;

55

60

65

To force and hold the jaws open and also to
prevent them ffom ratiling within the cap
and jaw-actuator, I preferably form the for-
ward end of each plunger with a beveled sur-
face 24 to engage a similerly beveled and un-
dercut face or/ shoulder 25-on the jaw 15, so
that when the jaws are in their open positions
it will be necessary to shift the plungers 21
bodily, thereby/ compressing springs 22 be-
fore said jaws can be closed upon the stock.
Hence the plungers described serve as stops
to prevent movement of the jaws toward the
axis of the spindle unless they are positively
closed by the jaw-actuator 19.

In order to keep the beveled ends of the
plungers 21 and thesbeveled faces 25 of the

surface of each. plungera groove 26, adapt

jaws in true positions, I providesin: the outer:

814,648

to engage a pin 27, held within the body of
the jaw-actuator 19, said pins serving to pre-
vent the plungers from axial rotation. From
the above description it will be seen that the
springs 22 serve not only to hold the several
jaws forward and against the innet surface of
the flange 14 of cap 12, but also act to force
the jaw-actuator 19 rearward, this construc-

tion being clearly illustrated in Figs. 2 and 3 .

of the drawings. . :

In Figs. 4 and 5 amodification is illustrated
in which the plungers 21 serve only to force
the jaws forward, thus holding their shoul-
ders 17 against the flange 14. In this in-
stance each spring 22 bears at its rear end
against a plug 30, which is In contact with
the end wall of the chamber in the head of
spindle 10, and hence independent means are

80‘

provided for imparting to the jaw-actuaton )

a rearward movement with relation to the
jaws15. . v

In Fig. 4 the jaw-actuator 19 is shown lon-,
gitudinally recessed or grooved at 31 to re-
ceive and guide a thrust block or plunger 32,
having an inclined surface 32 at its forward
end, which is in.constant engagement with

an abutment—such, for instance, as a screw
33, having a conical point 33’'—while its rear

end receives the thrust of a spring3+4. This

springisshown coiled around a screw-bolt 35,

threaded into or otherwise attached to the
block 32, and the stem of ,said bolt passes.

.through a part of the jaw-actuator 19, move-

ment of which as caused by thespring 34islim-
ited by a head 36, provided on said screw 35,
said head fitting in a recess in therear face of
the actuator 19. Normally the inclined sur-
face 32 of block 32 will bein engagement with
the conical point 33’ of the screw 33, and the
jaw-actuator is so confined in movement that
it can never be shifted far enough to nullify
the action of the spring 34 in causing said ac-
tuator to release the jaws. L S
Trom what has been stated it will be seen
that in both constructions illustrated the

85

go

—

o0

105

-

10

shoulders of the jaws are kept snugly against -
the inner surface of the flange 14 of cap 12 -
and that there will be no longitudinal move- *

ment of either the jaws or the stock and no-

inward movement of said jaws while they are

in an open position. L
In chuck-jaws of ordinary construction

great difficulty exists in so clamping the work

that it will be held firmly without danger of
slippage, and these ordinary j
to distortion when forced to engage work
either of less size or of over size than standard
or to engage standard work having an uneven
surface. o o -

In the present case one of the principal
objects of the invention resides in such a con-

aws are liable-

-

[}
-
(S0

25

struction of the chuck-jaws that they will

hold the work in a better manner, and their-
grasping-surfaces will always engage said
rk on direct radial lines, whether the stock
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“be of standard di_ametgr or over or léss than’

- standard diameter. .
... ‘Referring: to Figs. 6
 illustration of the manner in which the jaws

5. operate upon different ’diameters
* will'be séen that the grasping-surface.of each
- Jaw 15 is formed-on an arc the diameter of
which is etiual to and not less than the diam-
eter of the largest variation of standard stock
10
" words, assuming the
one and one-half inches; agillustrated in Figs.
.10.and 11, the arc of the curved grasping-sur-

5
+ - of said stock and the. ,
will ‘completely fill: the arc or curve of the
jaws

surfaces of the jaws concentric' with the axis’
of 'the largest’ size of standard work ‘within |

20

he.capacity, of the ehuck, Inow turn the con-
-icpl peripheral surfaces of the jaws, while the
.:grasping-surfaces are in firm contact with the

smallest stze of standard stock within the ca-.

25-Pacity of the chuck.

Referring to Figs. 6 and "7.,1_i'ti :m1i,_.bé_>_seen

that when the asping-surfases of the jaws

" arein contact with the smallest.size.of stand- |

. .. ard work—cfor instance, work-of one inch in
30’ diameter—the peripheral surfaces of the jaws
~ when turned in the manner described will be
' concentric to the -axis of the cortical intérior
-~ portion. of ‘the .cone or jaw actdator. - In
-1these figures the dotted line A, leading from
35 the axis of the stock, illustrates the manner

(in which. the ¢onical peripheries of ‘the jaws

. -are formed, and it will be seen that while the'
aw is ‘concentric with the-
_ curveof the cone on theactuator with which
40 1t codperates the bearing-point 15" of each
' will be on a direct radial line to the axis
* of the work, thereby preventing- the jaws.

- -periphery of each jaw

- jaw

~from being deflected at their ends or crushed
downward upon the stock. “:From these fig-
45 ures.it will be seen that the axis of the are

‘from which the curved p'eriyhﬁry of eachﬁ'_a\;lf_,.
the arc on'which

is struck is above the axis o ]
the curved grasping-surface of each is formed,

. and this ¢ondition holds true throughout the
i lines A’

50 various figures, as illustrated by the
and B, - - - v e
" In Figs. 8 and 9 the jaws 15 are shown as
“in engagement with work of standard size-—
for instance, work having a diameter of one

55 and one-quarter inches—and it will be seen |

thiat the conical interior portion of the jaw-
actuator 19 has not moved up as far on the

conical peripheries of the jaws-as it has in.

Fig. 6, and consequently radial contact of the
60 actuatoron each jaw

-+ work 91 will be
and - 11, wher,
inches indiamet;

ork of ore-and one-half

65 jaws, full contact

to 11, inclusive; for

of stock, it

within the capacity of the chick.  In other |
diameter of the largest:
. stock within' the capacity of the chuck to be |

face of each jaw will be concentric to the axis
periphery of the work .

aving - thus formed the - grasping--

will be at the points 15%,
- while radial:contact of éach jaw upon’ the
t the points 15’ In Figs. 10

er.1s shown engaged: by. the-

lines,
faces of the
in Figs, 8 and . -
. In Fig. 7
designated by

these views it will be
-and as indicated by
the-cénter z,

formed_ ‘on an arc the axis of which is above.

‘the jaws, : o
- Referring to Figs. 6 and 7, it will be seen

of an inch less than the diameter of the stand-
ard stock 91, (illustrated in Fig. 9,) and that
in this instance the peripheral surface of each

-19 at the point in the coné where it en ages
surface of said jaws. . -
. In

diameter and the jaws areih contact with the
surface of the jaw-actuator 19,

standard stock,'and the inner surfaces of the-
| jaws 15 are, as before stated, pn acircle equal

Taces of the jaws will be
diameter of the largest vanation in standard-

the peripheries of said jaws are formed on an
‘arc the radius of

of the jaws, so that said jaws will be slightl
thicker in the middle than at their ends; wit,
-the following results: LT

*In Figs. 6 and 7 the stock 90 is smaller than"
standard, and the jaws will therefore ‘be in
contact with. the work at points 15’, while.
their outer surfaces are in full contact with
the actuator 19: : s

at points 157, while their peripheral surfaces:
are engaged

are in full contact with the work throughout

tuator 19 at points 15% 5
that the periphery and the curved grasping-
‘surfadeof each jaw are turned on

of said jaws on direct radial

‘tric to each other, the result being that the

e work of smallest diameter is ...
the numeral 90, inFig:9that  ::
of standard size by 91, and in Fig. 1T thatof - =~
larger size than standard by 92. " From all of .
séen, as before stated -
thé line A radiating from -
‘that gaid center is above the .-
center y from which line B radiates, and that =
therefore the peripheries of the. jaws, are -’

the jaws is concentric with the periphera] .
Figs. 8 and 9 the stock 91 is of standard

‘work at points 15, while their peripheral sur-
faces are engaged at points1 5% by the conical :

their grasping-surfaces, while the peripheral .
-surfaces of said jaws are-engaged by the ac- . _
“Itwill thus be seen . -

ares déecen~- -
(1300

5, 8s at 15% is the result, while'the actu-''

| ator 19 has not moved as far upon the sur-+ "
jaws asin Fig. 8 and therefore ra-- s
dial contact at the points 15 is the result, as- -

70

P

8o :.

‘thé axis of ‘the curved grasping-surfaces of - = -

that the diameter of the work 90 is one-fourth =

85

jaw is concentric-with the axis of the stock; .
while the conical surface. of the jaw-actuator- . -

90"

.- InFigs. 10 and 11 the diameter of t‘h'e' s_to'cl{ oo
92 is one-quarter-inch greater.than that of .

160

1n diameter to the diameter of this stock, so- -
that the radius of the curved grasping-sur:- ., -
equal to that of the’

105 g

stock within the capacity of the chuck, while "

i which has its center dis-
.posed above the center of the inner surfaces. S
IX0 )

L]

. .InFigs. 8 and 9 ‘st-'andard stock is shown at’
91 and the jaws are in contact with the work -

at points 15° by the actuater 19,
 InFigs. 10°and 11 the stock. 92 is of larger -
diameter than standard, and here the jaws15 .

A
n .
W



pressure of the actuator 19 is always applied
tothe jaws in direct radial lines, so that a

.. firm clamping, contact upon work without

deflection of the jaws is assured. o
In further illustration of the action of the

" conical actuator upon the conical peripheries

1o

5

20
.therefrom, so that the actuator cannot be ad-

25

of the jaws it will be seen by Fig. 6 that said
actuator has moved forward to such a point
that the arcs of the surfaces on which the ac-
tuator -and jaw peripheries are formed are
coneentric to each other and the periphery of
each jaw is in full contact with the inner sur-
face of the actuator. . In other words, the ac-
tuator has moved forward to its limit, while
in Fie. 8 it has not advanced as far as in Fig.

-6, and consequently the conical surface of the

jaws recedes from the like surface of the ac-

“tuator at the points 15%

In Figs. 10 and 11, the work being of larger
size than standard, the jaws are forced away

vanced as far as in Fig. 8, and therefore it
bears in direct radial lines at the points 15°
against the peripheries of the jaws, while
points on the peripheries adjacent to the ends

- of the jaws have receded from the actuator,

30

35

as in Fig. 9. In this manner chuck-jaws
universally applicable to stock of the kinds
mentioned within the capacity of the chuck
aré made to grasp said stock with direct pres-
sure on radial lines and are therefore firmly
clamped to the same without danger of slip-
page and without the liability of fracture
due to the distortion or spring of the jaws lia-
ble to occur when they are constructed in the
usual manner. ‘ :

If two cones are telescoped, there will be a

. point in which the enveloping cone will fit or

40

45

55

‘60

G5

eoincide with the surface of the inner cone,
(see Figs. 6 and 7,) and when the enveloping
cone is withdrawn this full contact will be

" disestablished, as shown in Figs. 8 to 11, and

consequently with chuck-jaws constructed
as described pressure must always be ap-
plied by the actuator on direct radial lines to
the chick-jaws, they will grasp the work on
points directly opposite the points of engage-
ment of the actuator, and there will be no
danger of springing the jaws.

Any suitable mechanism -may be em-
ployed: for shifting the sleeve 13 above men-
tioned, the mechanism shown in Fig. 1 of the

“drawings comprising levers 40, pivoted at 41

to a collar 42, which is in screw-threaded en-
gagement with the spindle 10 and may be
held against rotation by a check-nut 43.
Levers 40 are operated in the present in-
stance by a conically -ended sleeve 44,

“mounted for sliding movement on the spin-

dle 10 and serving to rock said levers 40

sround. their pivots 41 to impart a longitu-

dinal moverient to the sleeve 13, as will be

readily understood.

My inventien is not limited to the devices

shown and described for bolding the chuck-

814,648

sections against an abutment and for pre-
venting inward movement of said sections
when the chuck is open; nor is it limited to
any particular jaw-actuator nor to special
means for operating said actuator. Changes
may alsobe made in the formand proportions
of the parts without departure from the in-
vention. : :

Having thus described my invention, what
I claim is— _

1. The combination, with a head having
an abutment, of a chuck composed of ‘nde-
pendent jaws; a jaw-actuator; plungers car-
ried by said jaw-actuator, and serving to
hold tﬁe jaws against said abutment; and
springs between said plungers and a part of
the jaw-actuator. . ‘ e

2. The combination, with a chambered
head, of independent chuck-jaws mounted in
said head and each having a stop; a cap hav-
ing a perforated flange against which the
stops of the jaws are held; a jaw-actuator;
means for operating said actuator to close

the jaws; spring-actuated plungers carried

by the jaw-actuator, and serving to hold the
chuck-jaws against the flange of the cap; and
means for retracting the jaw-actuator to
cause it to release the jaws. o

3. The combination, with a chambered
head having a perforated flange at its for-

-ward end, of independent_chuck-jaws, each

having a shoulder on its outer surface; a jaw-
actuator; plungers carried by said jaw-actu-
ator, and bearing against the inner surfaces
of said shoulders; and springs for actuatin,
said plungers. . :
4. The combination, with a chambered
head, of independent chuck-jaws mounted in
soid head and having conical exterior sur-
faces; a jaw-actuator shaped to engage said
surfaces; a cap rigid with the head, and hav-
ing a perforated abutment at its forward end;
plungers fitted in longitudinal recesses of the
jaw-actuator; and springs for causing said

‘plungers to bold the chuck-jaws against said
-abutment.

70
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5. The combination, with a chambered

1 head, of a perforated abutment overlapping
the forward end of said head; chuck-jaws.

having conical and undercut surfaces; a re-
cessed jaw-actuator baving a conical inte-
rior; and spring-actuated plungers located.in
the recesses of the actuator and having in-
clined ends for fitting the undercut surfaces
of said chuck-jaws. ' ‘
6. The combination, with .a chuck com-
posed of jaws each of which is provided with
a Tecess having an undercut wall, of a head in
which said chuck is mounted; a cap having a
flange at its forward end, said cap being rigid
with the head; a series of plungers having in-
clined ends adapted to engage the undercut
walls of the recesses; a support for said plun-
gers; and- means for foreing said plungers for-
ward to thereby hold the chuck-sections

/

115

120

125

130



Tecesses of the actuator and

10

‘said head, and having notches
-walls; a recessed jaw-actuator

’!

'_égainst the ﬂahge, and to rex‘rent”'thérﬂ from |

inward movement when & e-chuck is open.

"~ 7. The combination, with a |chambered

head, of conical jaw-segments mounted in
having an in-
clined inner surface; plungers seated in: the
forward ends received,

of ‘the jaws; and springs for -impelling said

plungers against the uﬂ!dercut‘walls of.said .
| preventing inward

notches, and thereby, g
movement of the jaws when they are in their

- open positions.

5

20

25

~tor, of chuck-jaws having

.-8. The -combination, with a chambered
head, of a cap removably secured to the head
and having a perforated flange; a ‘series of
‘conical j_awesegments}!e‘ ch having a'shoulder
and a recess with an unidercut wall ;a conical

jaw-actuator having recesses ; plungers with

~1nclined forward ends fitted in the recesses of

the jaw-dctuator, springs ‘bearing against.the
plungers and impelling them forward ; and
means for operating said jaw-actuator.

9. The combination, with a conical actua-~
grasping-surfaces

formed on an arc strick from an axis con-

| 814,648

with undercut

having inclined
within' the notches

cbrding with the axis of
latter is in engagement with the largest size
of stock within the capacity of the chuck,

and conical peripheral surfaces formed on

ares. struck from an axis  conforming to the
axis of the smallest size of standard stock
which the jaws are adapted to engage.

10. A chuck composed of jaws each having
a curved grasping-surface and a conical pe-

‘ripheral surface eccentric to said grasping-

surface, the peripheral surfaces being formed
on ares struck from an axis nearer the grasp-
Ing-surface than the axis of the curve on
which the grasping-surface is formed.

11. A chuck-jaw having a curved erasp-
ing-surface, and an outer conical surface, said
outer conical surface being forined on arcs
struck from an axis nearer the grasping-sur-
face than the axis of the curve on which the
sald grasping-surface is formed.

In testimony whereof I affix my signature

in presence of two Witnesses. o
BENGT M. W. HANSON.
- Witnesses:

Harrie E. Banry,
NEnEMIAH S. BATES.

the chuck when:the -
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