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o AUGUSTUS I‘ KUMMEL AND CLARENCE . GOODRICII OF IIARTI‘ORD
- 'CONNECTICUT, ASSIGNORS TO THE PRA"I“’“‘ & WHI INEY COMPANY,

OoF SAME PLA CE.

CHUCK OPERATING DEVICE

SPECIFICATION' formm o pa.rt of Letters Patent No. 662,900, dated Novembel 27, 1900 '
| | Apphcatmn filed Pebruary 5, 1900, aenal No. 4,115, (1"4'0 model)

To awll whom it ma&y concern:
Be it known that we, AUGUSTUS I‘ KUM

' MEL and CLARENCE L. GOODRICH, citizens of

~the United States of Amerieca, aud residents
of Hartford, in the county of Hartford and

State of Conn_ecticut, have invented certain

~new and useful Improvements in Chuck-

 Operating Devices, of Whlch the followmn' 1S

a specification. = - |
This invention rela,tes t0 1mp10ved means

- foroperating the jaws of a rotating work-car-
- rier of the class which in workshop phraseol-

ogy is commonly termed a *‘ chuck” for deliv-

e ering orfeeding thereto the work or the objects
to l)e carried and for gripping and releasing

the said work at the desired times, whether

the work-carrier is bbatmnd,ry or. mtatmg mn
‘either direction." |

Figure 1 of the dl&WlllU'S is a’ mde view of'

one of the simplest forms of the work-carrier

~in section taken through the longitudinal

center thereof. Fig. 2 is an end view pro-

- jected from the left- hdl]d end of Fig. 1. Fig.

318 an end view in ¢ross-section tdken Su h-
| stdntmlly dlong the line 3 3 of Fig. 1. Tig.

- 41isan end view in cross-section t,a,ken cLlOIJﬂ'_
- the hue, 4 4 of Fw 7.

- of the front end of one of these work- -carriers

Fig. 5 1s a side view

and its codperating work delivering or feed-
Ing device adapted to deliver an ordmm y
~valve-plug,
in LlObS-S@LthH taken substantially along its

ing the Jaws.
a side view of an a,mphﬁed armnwement ot

the work-carrier-operating devices in section,
tdken th mutrh the lomrltudmal center nhereof

In the embodlment of the invention shown

in Fig. 1 the body or chuck 10 of the work-
‘carrier is fitted upon the end of the spindle

. o 11, which is journaled in the head 12, and
- haskeyed upon it the belt-pnlley 13,by means

-of which suitable rotative movement may be
imparted to the spindle from . any convenient,

~which are fitted to slide transver belv in sult-

| the spindle 11.
tubulav throughout, as shown, in order toal- "~
low of the insertion or passage of rods or simi-
The for-
‘ward end of this plunger is provided with
‘gear-teeth meshing with teeth upon the pe-

the feeding device being shown

In this figure the head
: _of the plun' is shown in the posmﬂn of enter-
Fig. 6 is 'a front view of the,

S 'des of one of t,hese work-carriers. Fig. 7 is

_ The chuek-body is provided
~ with the opposwel) -disposed jaws 14 and 15,

' ]om naled in the chuek with its axis paral‘-‘el |

with the direction of movement of the jaws,

the extended ends 17 and 18 being provided

with left and right hand serew-thr e.:tdb which
engage with tho jaws 14 and 15, respectively:
The.enlm-ged tcothed portion of the pinion
18 shouldered at 1ts opposite sides against the
corresponding sides of the. recess 20 of the

chuck to prevent end movement of the pin-

1on, so that when the latter is rotated in one

direction it will move the jaws 14 and 15 to-
gether, and will move them apart when ro-
tated 1n the opposite direction.

As a means for rotating the pinion to op-

-61 ate the jaws during the 101.:1,131011 of the work-

carrier it is provided with a plunger 21, which
1s fitted to slide freely in the eentral-*boreof |
“T'he plunger 1s preferably

lar material to be operated upon.

riphery of the pinion 16, so that the plunger

21 serves as a4 rack to o pmme the jaws 14 and

15 when moved longitudinally with relation

to the spindle, and this form of plunger is
preferably provided with a splineway 22,
‘which isengaged by thespline 23 of the chuck-. |
‘body 10 &nd rotates positively therewith. As

a means for moving this pluanger longitudi-
nally to operate the jaws the pllmtre: has
fixed upon its rearward orleft-hand end the

dog 24, the arms of which extend outwardly

tlummh slots 25 1n the spindle 11 and are
cla,mpea in the cluteh-sleeve 26. The latter
is provided with an annulav groove 27 for re-

| eeiving the fork of the clul‘,_ch 28, which is

fitted to slide longitudinally upon the stud
29.  The latter projects rearwardly fromn the

head 12 and is provided with an adjustable -

collar 30 for limiting the rearward longitudi-
nal movement of the cluteh 28.
side of the cluteh is provided with a stud 31
for receiving the hand-lever 32, by meaus of

which the plunu‘ei 21 is moved lonwltudma.lly- .
by the hand of the operator in 4 manner well
known in machinery of this class and which

need not therefore be more Qpbcmca.lly de--
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" The jaws 14 and 15 m aybe opemted' équall—y_'

" well whether the carrier is standing still or

rotating rapidly in either direction. When

gtanding still, the work may be delivered to ]
the jaws by the hand of the operator in the
customary way; but this invention finds its
chief utility in connection with machinery,

such as turret-head lathes, screw-machines,

~and chucking-machines in their operation

10

upon work which is of such a natuyre that 1t

could hitherto be delivered to its carrier only
by stopping the rotation of the latter, there-
by, and for this reason alone, sacrificing a
considerable amount of time for each piece
of work. In Fig. 5 is shown a device for co-

operating with this work-carrier to deliver

N automatieally thereto the work to be carried,

20

300D

‘which in the case illustrated is an ordinary
valve-plug 35.  This is held in proper rela-

tion for presentation to the jaws of the chuck

by means of the collet 37, which may be car-
- ried upon the foot-block spindle of the lathe
or, as herein illustrated, in the tool-turret 38
of a turret-head screw-machine or chucking-
machine. The collet 37 is mounted to slide
Jongitudinally in a seat in the turret, being -
pressed outwardly by means of the spring 39,
the nut 40 serving as a stop to limit its out-
“ward motion. The front end of the collet is
rovided with a recessed seat for the plug,
which, as here shown and in the case of all

~ gymmetrical work, may serve as a bearing

 for the rotation of the work. The carrier is

35

- for engaging with the advancing end of the
‘work and rotating it synchronously with the
| carrier, the portion to be gripped being lo-
4o

| 45::

provided with one or more projecting guides,

as 42 and 43, which are herein shown to be

located upon the jaws 14 and 15, respectively,

cated in the plane of the opening 44 between
the jaws, so as to guide that portion into the

opening as it is moved forward by the collet.
- The operation of this device upon a piece
- of work like the valve-plug 35 is as follows:
The plug is inserted in the collet 37 and is
‘moved forward thereby in line with the cen-

ter of rotation of the rotating work-carrier

' ‘until the forward end or head 36 of the plug

is engaged by the leading faces of the pro-
jecting guides 42 and 43 of the chuck-jaws 14

and 15, which thus locate the head 36 in the

‘plane of the opening 44 between the jaws and

1

“rotate the plug in that relation to that open-

55

ing - while the head of the plug is pushed for-
ward to the desired gripping position. The

clutch-lever 32 is then operated to push for-
ward the plunger 21, thus turning the pinion

- 16 and closing the jaws upon the work, after

6o

whieh the collet 38 isdrawn back and the re-

quired tools are presented, so as to performn

~ in their proper sequence the required opera-
 tions upon the plug. The latter is then re-

leased from the jaws by pushing back the
“hand-lever 32 and its connected plunger 21,
the succeeding pieces being thus presented,
" gripped, operated upon, and released 1n like

' manner. The direction and speed of rota-

‘tion of the spindle are immaterial in the op-

| eration of the jaws of this work-carrier, since

the plunger 21 is at all times in direct and
positive engagement with the jaws. The op-
eration of the work-delivering device of Xig.
5 is also independent of the direction of ro-

70

tation excepting that the guides 42 and 43 -

are - here shown to be located so as to recelve

75

the work from the collet while the work-car- -

rier is rotating in the direction indicated by
the arrow 45 in Fig. 6. 1t is, however, only
‘necessary to suitably locate the guides in or-
der to enable the carrier to receive its work

many kinds of work a single guide will an-

rate. o - _
| On account of the fact thatitis frequently
‘necessary to rotate the same plece of work
first in one direction and then in the otherin

ovrder to perform the several required opera-

tions thereon the guides 42 and 43 are pref-

erably beveled back at 46 and 47 to the level

of the face of the chuck-jaws. TFor the same
reason the collet is resiliently mounted to
move longitudinally against the pressure of
the spring 39, so that if the work should in-

advertently be presented to the carrier while

‘when rotated in the opposite direction. Ior

swer all practical requirements; but the use
of two is considered more positive and aceu-

30

90

the latter is rotating in the wrong direction

these beveled backs of the guides will force
the collet backwardly against its spring, thus
avoiding damage to the apparatus and the

work. ' This beveling of the guides also facili-
‘tates the entrance of the work when the car-
yier is rotating in the right direction by in-

the work may find its way between the guides
and into the opening 44.

This is a feature of

T00

creasing the angle of the are through which -
103

considerable importance in connection with

‘Thigh rotative speeds of the carrier.
As herein shown, the collet is prevented

from rotating with the work by means of the
With some classes of work, and
especially when used with a slowly-rotating

‘spline 41.

carrier, the spring 39 may be dispensed with

110

‘and the collet may beclamped fastinitsturret

“or holder, or both the spring 39 and the spline T

41 may be omitted and the collet allowed to
rotate with the work.

that it can be rotated in the collet. In such

| a case the seaf in the collet should be made

to receive the work and to present the grip-

| ping portion thereof in a suitable relation to

' the jaws of the carrier, the collet itself rotat-

ing with the work and with the jaws until the

_ The latter arrange-
ment is preferable when the work to be op-
erated upon is not of a symmetrieal form, so

[20

I25

work is gripped and the collet withdrawn.

The jaws of the carrier should also be shaped.

‘and adapted to the nature and form of the
work to be gripped. They may, if required,
be reversed or faced outwardly, and thus

adapted to hold some kinds of work by 1its
| bore or by an interior rim or flange, the jaws-

N

13C
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'hemfr in that case moved OlltWM‘dlY 10 n*np

the work by dmwm::a; the plunger bd.ck or to
the left, as viewed in Fig. 1. .
It is uot an essential feature of thls inven-

'-'ftlon that the plunger 21 should be tubular

or even that it be journaled concenmmlly
with the spindle 11, since the connection be-
tween the dog 24 and the rack portion of the

- plunger may be considerably modified to meet

the conditions of the work to be done or the
construction of the machme or spindle to

which it is applied. It is, however, prefer-

~able to employ a tubular plunger, and to lo-
~cate it concentrically with the spmdla in-or-

- 1g

20

der to permit of the passage of rods of inate-

rials, drills, counter bores, and similar tools.

‘Either or both of the jaws 14 and 15 may

be adjusted radially to or from each other to
‘adapt them to different sizes of work by loos-

euing the collar 30 and drawing the clutch 28

~and’its attached pluufrer backwmdly until it
- isclear of the pinion 16, after which the latter

may be tur ned with a wren(,h to adjust the

. J&W‘i to the desired position, the end of the

s

receive the wrench for this pur pose

pinion being squared, as shown in Fig. 3, to
The

~plunger is then [mshed forward again into

~ mesh with the pinion and the eollm' 30 18 re-
placed, the function of this collar being to
serve as a stop for the rearward movement

| _of the plunger.

35

Figs. 4+ and 7 represent an ar rangemenb of

the work-car rier, whereby its scope is ureatly
amplified and exbended and this arrange- |
ment differs from that already . descnbed

chiefly in the respect that the plungerisadapt-

~ed to rotate as well. as move longitudinally, .

‘the utility of whichresidesin thefact thatthe
jaws may thereby be given a greater range

- 40 1

of autotnatic movement t,lmbra,nwe belmrllm-

~ited in the apparatus shown in the previous

- mentof the plunger 21, To extend thisrange |
+ of movement and also when desired to in-_
crease the force of the gripping action the
plungel 51 is provided atits forward or right-

figures to the permissible longitudinal move-

hand end witha worm-thread 52 mstead of the

fspm -gear teeth of Figs. 1and 3, and the pinion

53 is mdde in the form of a worm-wheel, hav-
ing upon its periphery teeth for sult&bly en-
gaging with the worm-thread 52.
arran O'ement itisevident thatthe worm-wheel

53 may be operated to open and close the jaws

by either the rotary or the longitudinal move-

55

~ either sunultaneoubly or in sequence.

(o

ment of the plunger 51 with rela.tlon to the

spindle 60, or by both of these movements.

As a
means for imparting the desired movements

to this planger 51 it is provided at its oppo-
site or left-hand end with a friction-disk 54,
preferably faced with a ring 53, of leather or
- similar material, for engaging wuh the side

~ of the clutch 57, whlch like the clutch 28 of

- TFig. 1, slides on the stud 56.
" __pmv'lded with the shoulders 65 and 66, form-
ing a bhmst—collar 63 Whlch bemﬂ' conﬁned

"With this

]

pressure due to closing the jaws.
58 is preferably employed between the disk .
‘54 and the outside of the collar 64, the func-

the friction-disk 5.

This plungeris |

betweeﬁ the shoulder 59 and the collar 64 of

the spindle serves to limit the longitudinal

movement of the plunger with relation to the
smndle and 1o take the thrust of the worm-
thread. The collar 64 should be removably

fixed to the spindle in any convenient way,

70

herein shown to be by means of a serew-

thread, which under
shown should be left-handed in order that it

“may not be unscrewed from the spindle by

the conditions here -

75

the frictional action of the collar 63 u ndel the

tion of .this spring being to 1ebllleutly press
the spmdle 101wituc111mlly of the direction of
the arrow 61 against the collar 64 and to

cushion the action of the cluteh 57 against
In the &ltallweinent_,
here shown the ,]ELWS may be closed by mov-
ing the plunger 51 in the direction of the ar-

A spring
80

row 62 or by holding the plunger against ro- -

tative movementwln_le the work-carrier is ro-
tated in the direction of the arrow 67 of Hig.

4, although it is obvious that the device ma,y'
be ada,pted to close the jaws by reversing

either or both of these movements by sultdbly |
altering the direction of lead of the screw-

95

threads on the worm-wheel 53 or of the worm-
thread 52. Inthe operationof thisapparatus

Q0

of Figs. 4 and 7 the jaws are gripped upon. _-
the wmk by moving the cluteh-slide 57 by
means of the cufstommy hand-lever 32 against

the led,I‘W&Id face of the friction- dlbk o4,

100

which serves either to move the planger f01- |

ward or to hold it from rotating according to
the pressure of the spring 58. In the absence

of thator a similar Spiintr the collar 63 of the
plunger would be carried forward againstthe

shoulder 59 or until the resistance of the jaws

105

‘became sufficient to prevent farther forward

movement, whereupon the continued rotation

worm - geat 53 around the now btfttmnmy

.pluntrel operates to rotate that worm-gearin
the direction of the arrow 68 until th_@ jaws

of the carrier close tightly upon the work.

of the work carrier and the revolution of the
ITTIO

W hatever may be the preliminary movements

‘the resistance of the jaws to the closing move-

ment ultimately reacts through the worm-gear

as 4 nut to thrust the plunfrm toward the left

15

jamming its collar 63 tightly against the col- '
lar 64, which therefore then t,a,km the pres- -

sure ot holdnw the work; hut since both the

120
collar 64 and t;h_e plungel 51 rotate with the

spindle 60 when the work is gripped and
while it is being operated upon there is then

no loss of [)OWGI through friction with exter-

nal or stationary palts, the clutch 57 being
moved slightly to the left after the work is

‘gripped to free it from the rotating friction-

disk 54. When it is desired t0 teledse the

work, the direction of rotation of the spindle
18 1evelsed and the elutch is again Lrought

125

3¢

against the friction- disk 54 to stop the rota-

13101:1 of 1he plunn'm

The worm-gear 53, ‘re-
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vol’nutr elound th(, non- 1ot¢ttmu* plunﬂ'er op-| wi th llﬂ'ht and left hand thlea,ds for movmg.:f
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erates the:eon as a nut to dmw the plunfrel

 to the right or in the direction of the arrow
62, away from the collar 64 and against the

shouldel 59, whereupon the statlonmy plun-

‘ger serves to rotate the worm-wheel in a di-
:1ectlon opposite to that indicated by the ar-

row 68, thereby separating the jaws and re-
leasmﬂ' the work therefrom.

Wlth some forms of work it is necessary to
recess the jaws or it may be sometimes nec- |
‘essary that the jaws shall extend over and

' “across the larger diameter of a piece of work

and gripasmallerdiameter beyond it.

~ Itis not essential to the operation of the ap-
paratus of Ifigs. 4 and 7 that provision be

‘made forlongitudinal movement of the plun-

ger, but that provision is for most purposes
deemed preferable, especially for the oper-
ation of loosening the jaws of the carrier,

since with this provision the force requir ed_

- to release the collar 63 from contact with the

- collar 64 is not exerted simultaneously with
that required for releasing the chuck-jaws
This provision permits the work-

carrier to ﬂ'ctthel momelnitum after its collar
is released fiom the collar 63 of the plunger

~ and brings the latter against the shouldel
59 with more or less of a blow which reacts

upon the worm-gear 53 to start the jaws more

‘This invention permits of the ready re-

 substitution of others of different sizes or
“adapted -to different purposes, all operable

50

55 _
~ of the hand-lever or the poeltmn of its ful-
~crum by changing the diameter of the pinion

6o T

purposes. -

_ R by the same plunger devices; but during the
45

performance of its functions as a work- -car-
rier the chuck and the spindle may be con-

suiered as being integral to all intents and
These ohu(,ks being of simple and
- inexpensive construction may be multiplied
‘to any desired extent to suit the various re-

quirements of thedifferent kinds of work com-

. ing within the scope of this apparatus.
"~ The range of movement and the foroe ap-
. plied to the oripping of the jaws upon the
work may be modified by changing thelength

or the piteh of its screw-threads. In the ar-

“rangement shown in Figs. 4 and 7 either the
range of movementor ity force, or both, may
be increased by thusaltering the worm- -wheel
53 and extending the time dunnﬂr which the
_1otatlon of the pluoge1 18 cmeeted L

“We claim as our invention—
- 1. A rotatable work-carrier pIO‘E ided Wlth

Hence
arises the utility of the increased traverse of
 the jaws of the chuck made possible by this
- arrangement of my invention, since the jaws
- can be traversed to any desired extent by
-~ merely extending the time of contact between

20 the clutch 57 and the friction-disk 54,

readily from their grip upon the work, which |
usually jams the jaws and the. pluneel some-

- what tightly in their gr 1pped positions.
- 40
~ moval of the chuck from the spindle for the

1'{}

- Drafts

two or more of the jaws, and means for oper-

ating the pinion while the carrier is rotating.

9. A rotatable work-carrier, provided with

7€

laterelly-movable jaws, a pinion havingright
and left hand threads for moving two or more )
of _the_des simultaneously, and a plunger
mounted in. a substentially concentrie rela-

| tion to the carrier f01 engaging w1th and ro-
tatmﬂ' the pinion. -

3. In combmatlon thh a rotatable carrier,

provided with a pair of oppomtely—dmposed‘

laterally - movable jaws, a pinion provided

-with right and left hand screw-threads for
‘moving the jaws to and from each other,and

a plunger operable from the rearward en’d of

the carrier provided with teeth for engaging

jon provided with right and left hand eer&e/w-
nd

with those of the pmlou and serving as arack

therefor.
4, In com bumtion with a 1otatable cspmdle

_7'5

8¢

a chuck removably attached to the spmdle and .
provided with laterally-movable jaws, a pin-

threads for opening and closing the jaws,
a plunger mounted in the spindle and pro-

gc

vided-with teeth for engaging with those of
the pinion, whereby different chucks may be

employed with the same spindle and plunger.
95
work-gripping jaws, a,worm-wheelopelatwely -
connected with the jaws to open and close

5. A rotatable work-carrier, provided with

them upon the work, a pluuﬂ‘el provided with
a worm-thread for engaging with the worm-

wheel, and means for armstine the rotation

of the plunﬂ'ei with relation to that of the CAT-

rier, for operating the jaws.

6. A rotatable work-carrier prowded with

with right and left hand serew-threadsengag-

ing with the respective jaws for moving them
simultaneously toward or from the center of

1C

| vmk-ﬂuppm jaws, a worm-wheel provided

1C

rotation, a plunger provided with a worm-
thread for engaging with the worm-wheel ,and

means for arresting the rotation of the plune

ger with relation to. the rotating carrier,

1]

-whel eby the jaws of the work-carrier ma,y be; |

operated while rotating.

7. A rotatable work- ccti'rlef' provlded with

work-gripping jaws,a worm-w heel opemtlvely
¢on neoted with a plurality of the jaws toopen
and close themn upon the work,a plunger jour- -
naled concentrically with the carrier, and pro-

vided with a worm-thread for enguging with
the worm-wheel, the plunger being provided

I

.

with a friction-disk, and means for applying
friction thereto to arrest its rotation w1th re-

lation to that of the carrier.

- 8." A rotatable work-carrier, prowded with -

work-ﬂ'rlppmﬂ jaws, a worm-gear for operat- 1:
ing the jaws, a plunger hawng a worm-thread.
for operating the gear, mounted concentric-
ally with the carrier, and arranged for longi--
1 tudinal and rotary movement relatwe there-
to, with means for imposing frictional resist-

ance to the 1otatlon of the olunfrer for the: |

:_1atelally movable ,]a,ws a pmlon provided I pur pose specified. -

{oe o



9. A i'et.atﬂble.e_f01-k-ca1*1-i_er, provided with |_n Lhrust collar supported for Innmtudmalﬁ

[P LR g I Rl R .
an

work-gripping jaws, a worm-gear for operat- movement between the shoulders of the car-
ing the jaws, and a plunger provided with a | rier.
3 worm-thread for Opemtmcr the gear, and with I Swned a,t Hartfeld Conneetleub thls 2(1 '-
' 5 a shoulder for receiving the thruet of the day of February, 1900, .
worm-thread. | | I | AUGUSTUS F. KUMMEL.
~ 10. Arotatable work-carrier, prmrlded with ' C. L. GOODRICH : o
| - 'Work-frrlppmﬂ' jaws, & worm-gear for operat- W'1tnesses.
"~ ing the jaws, and a plunger p1‘0v1ded with a | JouN F. GALVIN,
: 1o worm- thread for operating the gear and with | GEORGE MoN ARY.
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