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UNITED STATES PATENT OFFICE.

ELMER E. COGSWELL, OF SYRACUSE, NEW YORK,

DRILL-CHUCK.

962,7486.

:Speciﬂcat'ion' of Letters Patent. Patented J une 28, 1910,
Application filed March 11, 1910. Serial No. 548,535.

To all whom, i May Concern. -
Be 1t known that I, Erver E. CogswELL

J
of Syracuse, in the county of Onondaga, in

the State of New York, have invented new

and useful Improvements in Drill-Chucks,
taken in connection
with the accompanying drawings, is a full,
clear, and exact description. -

This invention relates to certain improve-
ments 1 drill chucks involving the use of
threaded members screwing one upon the
other and radially movable jaws guided in
tapering ways on one of said members and
operatively connected to the other member
whereby the relative endwise movement of

Jaws to open and
close. '
The main object of my present invention

.15 to provide means whereby the jaws may

be opened and closed or changed from one

extreme position to the other with greater

rapidity and with a less number of turns
than usual with the chucks now in common
use. - . - o .

Another object is to reduce the resistance
to opening the jaws when once set upon the
work or rather to relieve the threaded ele-

-ments from excessive friction between the

threads in tightening the jaws upon such

In other words I have sought to provide
means whereby the final tightening and ini-
tial releasing eperations of the jaw actuat-

ing mechamism may be effected independ- -

ently of the rotation of the threaded parts

one upon the other, and at the same time to

render the action of said means automatic
and dependent upon such relative rotation
of the threaded elements. -

Other objects and uses relating to specific
parts of the jaw tightening and releasing

mechanism will be brought out in the fol--

lowing description.

In the drawings: Figuré 1 is an elevation

of a drill chuck embodying the various fea-

‘tures of my invention. Fig. 2 is a sectional
view of the casing showing the interior

mechanism in elevation. Fig. 8 is a longi-

tudinal sectional view taken on line 3—3, |
Fig. 2, omitting the outer casing, showing

the auxiliary jaw supporting head and cams

m-elevation. Fig, 4 is a Iongitudinal sec-

tional view through the auxiliary head and
cams. Figs. 5 and 6 are transverse sectior al
views taken respectively on lines 5—35, Fig. 1

~ and 6—86, Fig. 4.

lars —5

This chuck comprises a main -head —1—
having a reduced portion —2— upon which
1s loosely mounted for independent rotary
movement and slight axial movement an

4
which

on the head —1— and a collar —5

| 18 loosely mounted on the reduced portion

—~2— at the opposite end of the sleeve. The
reduced portion —2— of the head —1— is
provided at one end with a tapering socket

—6— for the receg)tion of a correspondingly

tapered drill spindle —7—, the opposite end
of said reduced portion extending some dis-
tance beyond the adjacent end of the thread-
ed sleeve —3— and collar- —5— and is
threaded externally for receiving a corre-
spondingly threaded collar —8
- and —8
are spaced a slight distance apart, are

‘grooved 1n their adjacent faces for receiving

anti-friction endthrust bearings —9—. The
collar —8— is therefore rigidly secured to
the head —1— and therefore becomes a part
thereof, while the sleeve —8— and collar
—5— abut end to end and are free to rotate
relatively to and upon the reduced portion
of the head -
axially to keep the collar —5

with the endthrust bearings —9
able coil springs —10—

by suit-
which are seated in

sleeve—3—. Another object of these springs
1s to afford a limited resistance to the inde-
pendent rotation of the sleeve —3— upon
the head —1— and at the same time per-
mitting such independent rotation during
the final tightening and initial releasing of
the jaws upon and from the work in a
manner hereinafter more clearly described.

An internally threaded casing section

—I12— 1s screwed ' upon the externally

threaded sleeve —3— and embraces or sur-
rounds the main portion of the head —1—
and 1s provided at its lower end with radial
slots .or ways —18— for the reception and

guidance of radially movable jaws —14—. Lox
10

The outer edges of these jaws are tapered
and provided with laterally projecting ribs
—15— which ride in corresponding grooves
—16— opening from the outer faces of the

The col--
, Which are conical and

60 -

' externally threaded sleeve —8—, the latter
being 1nterposed between a shoulder '
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30

1-— and are spring pressed
In contact

85

| sockets opening from the annular shoulder
—4— and bear against the upper end of the

90
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casing section —12—, the adjacent portion |

of which 1s tapered to correspond to the
taper of the jaws. An additional sleeve sec-

tion —17— 1s threaded internally near its

110
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‘ upper erid at —18— and engaged with a cor-

Gt

10

18

20

respondingly threaded portion upon the cas-
ing section —12—, the lower end of the sec-
tion — 17— being tapered at —19-— and en-
oaged with the outer tapering edges of the
jaws -—14—, thereby holding the jaws
against outer displacement and at the same
time coacting with the guide ways —13—
of the section —12— to effect, the opening
and closing of the jaws as the casing 1s

rotated in opposite . directions upon the

head —1- -
of the head

The reduced portion —2
—1— is provided with a lengthwise socket
— 90— opening from its lower end in which
is mounted for independent rotary and axial
movement an auxiliary head —21— to-
gether with a cam disk -—22—, which con-
stitute s part of the mechanism for effecting
the final tightening and initial releasing of

the jaws upon and from the work inde-

pendently of the relative movement of the
casing or head one upon the other. The aux-

iliary head —21— 1is held against undue

25

30

35

axial movement or displacement by means
of a stud or secrew —23— secured to and
24—

—90— and into an annular

ogroove

in said head, the vertical width of the groove
‘being slightly greater than the diameter of

the screw. or stud —23— to permit a limited
axial movement of the head. The disk
— 99— is seated in the upper end of the
socket —20— and held against rotation by a

~ suitable stud or pinh —25— which 1s fitted 1n
" a corresponding socket in the adjacent por-

tion of the head —1—.. The lower end of

the disk —22— is provided with an inclined

- spiral cant face —26— and codperates with

40

a similar inclined spiral cam face —27—

~ on the adjacent end of the head —21—, said

45

~and —380— forming ,
race which is therefore of slightly less:
length than the circimference or periphery

60

‘59

cam faces being normally spaced a uniform

distance apart to form a ball race for the re-
ception of anfi-friction roller bearings.
—28—. The high points of the cam faces

—26— and —27— preferably overlap and
constitute abutments or shoulders —29—
the ends of -the ball

of the parts upon which the Inclined cam
faces are formed. o
The meet]

tively with an axially projecting boss or
hub —81— and socket —32— fitting one 1nto
the other and yieldingly connected by a seg-
mental spring —33— having one end infer-

locked” with the head —21-— and 'its other

60

85

end similarly interlocked with the cam disk:

—99—. The object of this spring —33— 1s

to retract the head —21— after; being shift--

ed from its normal position dtfring the final
operation of tightening the jaws upon.the
work and immediately following the opera-

ot a stuc . | pro-
jecting inwardly from one side ot the socket

| ends of-- the disk —22— and
‘auxiliary head —21— are provided respec-

maiml

l
1

‘comparatively coarse pitch to

are firmly tightened upon the work, as will

062,746

tion of releasing the jaws. The anti-friction
balls or rollers —28— are arranged in close
proximity, side by side, in such manner as
to substantially fill the ball race, so that

when the head —21— 1s in its normal posi- 70

tion the end balls butt against their respec-
I tive shoulders —29— and —30—.

~The lower end of the head —21— extends
some distance beyond the corresponding end

of the head —1— and terminates in an an- 75

nular flange —84— upon which the jaws

—14— are mounted for radial movement,
sald jaws being provided with transverse
slots —85— opening from their inner edges
for receiving the flange —34— and permit-
ting the rotation of the jaws relatively there-
to, as the casing —11— is rotated upon the
head —1-—. ' ' )
It will be observed upon reference to
Fig. 2 that the intermeshing threads of the 85
sleeve —3— and casing section —12— are of
produce 2
rapid opening and closing of the jaws by the

80

rotation of the casing upon sald sleeve. As

previously stated, the sleeve —8— is fric-
tionally held against rotation by the com-
pression springs —10— but it is clearly ap-
parent that 1f the friction between the
threads of the casing section —12— and said -
sleeve 1s sufficient to overcome the resistance-.95
offered by the springs —10—, said sleeve
will rotate with the casing relatively to the
head —1—, thereby preventing excessive
friction between said threads when the jaws

90

100
hereafter be pointed out in the description of
the operation. - _ _

In tightening'the jaws upon the work by
the rotation of .the casing to the right, the
tapering ways —13— coacting with the cor-
responding tapering faces of the jaws serve
to force the jaws inwardly and to exert an
upward pressure thereon, thereby friction-
ally binding them to the flange —34— of the
auxiliary head —21—, thus rotating said 110

105

‘head in the same direction and causing the
| rollers —28— to ride up thelir respective in-

clines and move the auxiliary head —21—
axially. or downwardly. This downward -
axial movement of the head —21—, al- 115
though slight, causes the jaws to ride down-
wardly and inwardly against the tapering
sides of the casing to more firmly grip the
jaws upon- the work. During_ this final

tightening operation and while the jaws are 120

being frictionally bound against the head
— 91—, the resistance offered thereby tends

to draw the casing —11— downwardly with
sufficient force to frictionally bind the

threads of the casing upon.the threads of the 125
sleeve —3—, so that .any further effort to-~

tighten. the jaws by the rotation of the cas;

Y -

ing will turn the sleeve against the frictional
resistance of the springs —10—, thereby

| slightly rotating the head —21-— to cause 130
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3

the rollers to ride up the inclines of the cam | with and rotatable relatively to the main
faces and thus additionally tighten the jaws ! head, a cam on the auxiliary head, roller

upon the work independent of the relative
movement of the casing upon the sleeve. In
releasing the jaws, these operations are re-
versed, that is by the rotation of the casing
to the left its frictional grip upon the sleeve
will also tend to rotate said sleeve slightly

against the resistance of the springs —10—, |

while the jaws —14— which are at this time

frictionally bound to the head —21— oper-

ate to slightly rotate said head in the same
direction, thus causing the rollers to ride
down the incline of the cam faces and allow-
ing said head to slightly raise, by which op-
eration the jaws will of course be moved up-
wardly and outwardly just sufficient to re-
lieve their grip upon the work, all of which

is easily accomplished without excessive

binding of the casing and without relative
movement of the casing upon the sleeve.
The return movement of the head —21— to

‘its starting position with the end balls 1n en-
oagement with the shoulders —29— and

—30— 1s effected by the spring —33—. .
It 1s evident from the foregoing descrip-
tion that the excessive friction between the
threads of the casing —11— and sleeves
3— 1s also, relieved thus permitting the

casing to be rotated upon said sleeve for
rapidly opening and closing the jaws Irom.

and upon the work.
What I claim is: | |
1. A drill chuck comprising a main head,
a cam on the head, an auxiliary head coaxial
with and -rotatable relatively to the main

“head, a cam on the auxiliary head, roller

bearings between the cams for moving the

“auxtliary head endwisc as the latter 1s ro-

tated, jaws interlocked with the auxiliary
head and movable radially relatively there-
to, a sleeve rotatably mounted on the main

“head and provided with external threads of
coarse pitch, a casing having 1nternal

threads of the same pitch engaged with the

 threaded sleeve, said casing being provided

50

with tapering guides engaging the jaws for |

moving the same radially as the casing 1s
rotated. - . |

2. A drill chuck comprising a main head,
a cam on the head, an auxiliary head coaxial

{

bearings between the cams for moving the

auxiliary head endwise as the latter 1s ro-
tated, jaws interlocked with the auxihiary

head and movable radially relatively there-
to, a sleeve rotatably mounted on the main
head and provided with external threads
of coarse pitch, a casing having internal
threads of the same pitch engaged with

the threaded sleeve, said casing being pro-.

vided with tapering guides engaging the
jaws for moving the same radially as the
casing is rotated, and yielding means for
frictionally holding the sleeve agamst undue
rotation upon the main head and at the same
time permitting such rotation when the fric-
tion between the threads of the casing and
sleeve is suflicient to overcome that of the

| yielding means.

3. In a drill chuck, a main head, an exter-

nally threaded sleeve rotatable on said head

but yieldingly engaging therewith, an auxil-
iary head rotatable relatively to and coaxial
with the main head, means brought 1nto ac-

tion by the rotation of said auxiliary head .

for moving the auxiliary head axially, jaws
engaged with the auxiliary head, an inter-
nally threaded casing engaging the threaded
sleeve and jaws to move the latter radially,
and means brought into action by the tight-
ening of the jaws upon an object for fric-
tionally locking the sleeve and casing to ro-
tate together relatively to the main head.

4. In a drill chuck, a main head, a thread-

ed sleeve journaled on the head, means for

. frictionally retarding the rotary movement
of the sleeve on the head, a threaded casing

screwed upon the sleeve, an auxiliary head
journaled in the main head, sand heads hav-

ang relatively movible cam faces for moving

the auxiliary head axially, jaws connected

to and movable axially with the auxiliary

head, and means on the casing for moving

- sald jaws radially.

In witness whereof I have heréﬁnto set, my
hand on this fourth day of March 1910.

ELMER E. COGSWELL

Witnesses:
CmarLes O. BYRNE,

GEO. L DAVIS_.
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