(No Model.)

No. 368,693.

F. W. TAYLOR.
CHUCK. ‘

7 Sheets—Sheet 1.

Patented Aug. 23, 1887.

;@gz

64662 ¢564 1Ppw 4

# 720 7
Lo
X Al
o F/d T

WITNESSES:”

J
\(:\’\« 6'5'
Z’ . 1—-@ '[’{{\/ 171 : =
6'5" /g
6'40 66 :

INVER, 0/?
é ATTO/?NEV

N. PETERS, Photo-Lithographer, Washington, ©. C.



(No Model,) » : 7 Sheets—Sheet 2.

F. W. TAYLOR. _ .
CHUCK.
No. 368,693. 7 Pitented Aug. 23, 1887.

g

/,ﬁW 94182

275 w"“’ i

' N/ LI
lﬁﬂ\;ﬁxs
el

=

ATTORNEY

N. PETERS, Plioto-Lithographer, Washingtan, D. C.



(No Model.) 7 Sheets—Sheet 3.
| F. W. TAYLOR.

CHUCK. _
No. 368,693 ‘Patented Aug. 23, 1887. °

g 6.

i 7770707J’7 7«5’£ J 787 Ni/ﬂ/ﬂ/i’ﬁ

= TR g ;

%\\\\.‘Py 45*%:// n /\\/uyf
2|2 SIS dliezz

%&\ 4/2% 7 /é/§/él

W ///I/ 7
//////// 0
P

7/’ 3

WITNESSES : {%

INVENTOR

ATTORNEY

Fods o N



7 Sheets——éheet 4

F. W. TAYLOR.

{No Model.)

CHUCK.

8 Patented Aug. 23, 1887,

No. 368,693.

R

E

" .t

A8 7 I %

T,
/]

b4

==

'
'
i
'

DN
=

0
//

1

T
\_\\\\\N

_

.

-
z
N

.

1
i
+
L

-

67

|

T

[

'

[
T

:

INVENTOR

S

WITNESSES:

dy/ﬁY"

ATTORNEY

‘ Y IMM@



7 Sheets—Sheet 5.

5
o
—
Bt
=d
B
=
P
3
=~
o
=
o
Z

CHUCK.

Patented Aug. 23, 1887,

]ﬂzgrja

No. 368,693

20 .
78 93972992 94 18 7

£

)
otz

Ty

e s
7

=

ZZ

\

\

ol
H,,ﬁl W

ey

I\

INVENTOR

WITNESSES:

-ATTORNEY

o-Lithographer, Waishington, 0. C.



- (No Model.) 7 Sheets—Sheet 6.

F. W. TAYLOR.
CHUCK,

~ No. 368,693. Patented Aug. 23, 1887. .

R
76555 '\
WITNESSES INVENTOR

m%%" & ¢St W Ayl

ATTORNEY

N. PETERS, Photo-Lilhngrapher, Washington, D. C.



* (No Model.) 7 Sheets—Sheet 7.

F. W. TAYLOR.
CHUCK.

No. 368.693. ~ Patented Aug. 23, 1887.

Jf’zgz?ﬂ. |

F 5 q Se06r 63 6100 4 A T2

~ TR

i

S
N
S

e - ATTORNEY



IO

5

20

30

35

40

45

50

UNITED STATES

PATENT OFFICE.

FREDERICK W. TAYLOR, OF PHILADELPHIA, PENNSYLVANIA.

CHUCK.

-

SPECIPICATION forming part of Letters Patent No, 368,693, dated August 23, 1.887.
Application filed February 14, 1887. " Scrial No. 2‘27,636: (No model.)

To all whom it may concern:

Be it known that [, FREDERICK W. TAY-
LOR, of the city and county of Philadelphia,
in the State of Pennsylvania, have invented
certain new and useful " Improvements in
Chucks-or Carriers, of which improvements
the following is a specification. R

My invention relates to devices generically
known as ‘‘chucks’’ or ¢ carriers’”’ for hold-
ing or driving pileces of metal, wood, stone,
or other material during the action thereon of
a medinm by which a portion of the material
of which they are composed is removed, and
my improvements have relation more particun-
larly to that class of such devices inwhich the
material or ** work,’’ asitistechnieally termed,
is held by friction induced from the pressure
exerted by certain parts of the chuck or car-
rier npon the work.

In order to more clearly define the scope of
my invention I shall, before proceeding to de-
scribe the same, classify and refer generally to
chucks of the character above -referred to as
now and herctofore known in the art. These
may be divided into *‘jaw’’ or ‘““arm?”’
chucks, in which category my invention is com-
prehended, and chucks of other descriptions,
which need not be here considered.

Jaw or arm chucks may be stated to bethose
in which the work is held by two or more
movable jaws or arms, which either press
directly against it or against intervening shoes
or packing-pieces, and of these chueks there
is a class known as ‘‘self-tightening.” By
self-tightening chucksare meant thosein which
when the arms or jaws are once brought
properly in contaet with the work to be held,
the pressure exerted on the work by the arms
or jaws, which tendsto prevent the work from
altering its position relatively to the chueck,
will be increased correspondingly with and
proportionately to the pressure exerted by the
tool upon the work, which latter pressure
tends to cause the work to shift or vary its
position relatively to the chuek. The dis-
tinetion between self-tightening and other jaw
or arm chucks is that in the former, after the
jaws are once properly in contact with the
work, the force which is exerted by the tool
on the work tends to canse the chuck to hold
more and more tightly, while with chucks

which are not self-tightening thejaws are made

to'press upon the work by a force which is
whollyindependent of any motion of the work
and which does not increase with an increase 55
of pressure of the tool upon the work.
Self-tightening jaw or arm. chucks may in
turn be divided into ‘‘independent’ and
“universal’”’ chucks, the distinetion between
the two being that in an independent chuck 6o
the motion of each jaw is entirely independent
of that of the others, while in a universal

-chuek the jaws or arms all move together, so

that motion of any one jawis accompanied by
similar and corresponding motion of all the 65
other jaws. Among self-tightening arm or
jaw chucks lathe-chucks are by far the most
numerous, and by this term is meant that class
of chucks which hold work which is rotated
while being eperated on by a tool, or in which 70
the pressureof the tool tendsto cause the work
being held to rotate.  Chucksof such deserip-
tion are frequently used on boring-mills, drill-
presses, and other machines in which the work
or the tool rotates, as well as on lathes. 75
The three principal objects to be attained
by a chuck which is designed for holding work
on a machine-tool—such as a lathe, boring-
mill, planer, &e.—while being operated on by
a tool, are as follows: 8¢
First. The adjustment of the work into such
position relatively to the chuck or the ma-
chine that a given line in the work (frequently
imaginary, as the axis of a eylindrical or an-
nular piece) shall sustain a definite relation to 8s
a given line in the chuck or machine, such as
the axis about which the chuck or lathe spin-
dle or boring-machine table is intended to ro-
tate. 'This action of the chuck is commonly
called ¢‘ centering”’ or ‘“‘squaring”’ the work. gn
Second. The attachment of the work to some
part or partsof the chuck so rigidly and firmly
that the work and the parts of the chuck to
which itis attached virtually become onesolid
piece. This action of the chuck is commonly g3
called ‘‘holding”’ the work.
Third. The attachment of either the work
or the parts of the chuck which hold the work
(after the work is centered in and held by the
chuck) to the rigid frame of the chuck or to oo
the rigid face-plate or table of the machine in
such manner that if the face-plate or table of
the machine or the frame of the chuck be ro-
tated the work will be coincidently and cor-
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respondingly rotated.  Theaction of the chuek”

in this regard is called ‘‘driving?’’ the work.

The three principal functions of a chuck are,
consequently, first,  centering or squaring;
second, holding, and, third, driving the work.
The functions of a carrier are, however, merely
twofold—to wit, holding and driving the work.,
Many, and in fact most, cbucks can be em-
ployed as carriers; but when so used the work
must be centered or squared by some other
appliance or device independent of the chuck.

An instance of a self-tightening jaw or arm

. chuck as heretofore known, which is analogous

15

in principleto that provided by my invention,
is exemplified in the patent of W. T. Cole, No.
69,184, dated September 24, 1867, the elements
-corresponding in function with those which

_are hereinafter referred to as ‘‘ pressure mem-

20
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bers,”’ being termed ‘‘pawls’’ in said patent.
Asg shown therein, said pawls, after they have
tightened so as to hold the work, are driven
by the ‘pressure of the frame of the chuck
against their ends farthest from the work at
the parts termed ‘“‘knuckles,”” ¢ @. The entire
end-thrust of the work upon the pawlsis taken

- ab these points; or, in other words, each pawl
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has an abutment bearing at the same part at
whichitis driven. A seriousdefectof chucks
of this type, due to the fact that the pressure
members abut at and aredriven from the same
point, is that the work tends to chatter and
vibrate, particularly whensubjected toa heavy
pressure. A further objectionto self-tighten-
ing chucks of this general class as heretofore
constructed is thal the pressure members have
not been guided or clampedto the body of the
chuck or the frame to which they were at-
tached at points close to the ends of the mem-
bers which come in contact with the work.
Agd a consequence, the work has had a tend-
ency to vibrate up and down from the body of
the chuck, and in some cases the pressure of
the arms forces the work away from the body
of the chuek. Insome cases chuckshavebeen
constructed in which the pressure members
have been held down t6 the body of the chuck
at the abutment-bearing of the member; but

- this is too far away from the end of the member
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which comes in contact with the work to ade-
quately prevent chatter, since in this case the
arms themselvesvibrate and bend slightly be-
tween the point at which they are held down
and the end which presses against the work.

I have further found, in experimenting with
this class of chucks, that the shoes on the ends
of the pressure members were apt to rise
slightly from the body of the chuck, independ-
ent of the pressure members, so that they also
required to be held down to the body of the
chuck. The work also, when held in self-

" tighténing chucks of this class and when sub-

jected to the pressure of a tool tending to
push it away from the body of the chuck, is
sometimes pulled loose from the chuck. Self-
tigltening arm-chucks have been limited to a
comparatively small range in the size of the
work which they are suited to hold by the

fact that the pressure members could not be
extended in length.
The objects of my invention are to provide

70

a chuck embodying the advantageous quali- -

ties of self-tightening chucks and carriers here-
tofore known, and which shall obviate the de-
fects existing therein, as above referred to.
My improved chuck and carrier is designed,
first, to hold the work more firmly than it has
been held in former self - tightening chucks;

second, to prevent chatter of the work when

being operated on by a tool; third, to prevent
the work from being pulled away from the
body of the chuck by the tool when it produces
a pressure on the work in this direction, and,
fourth, to be adapted to hold widely-differing
sizes of work. .

To these ends my invention consists in cer-
tain novel devices and combinations of mech-
anism hereéinafter fully set fortb. '

In the accompanying drawings, Figures 1,
3, 5,7,9,17,19, and 21 are plan or top views
illustrating, respectively, chucksand carriers,
eachembodying myinvention,and beingshown
as holding a suitable piece of work; Fig. 2, a
vertical transverse section at the linea bcde
of Fig. 1} Fig. 4, a similar section at the line
f g of Fig. 8; Fig. 6, a similar section at the
line b 4 kI m of Fig. 5; Fig. 8, a similar sec-
tion at the line % 0 p of Fig. 7; Fig. 10, a simi-
lar section at the line ¢ » s'¢ w of Fig.-9; Fig.
16, a similar section at the line v w x y of Fig.
17; Fig. 18, a similar section at the linez z of
Fig. 19; Fig. 20, a similar section at the line
¥ 2 2 of Fig. 21; and Figs. 11, 12, 13, 14,
and 15, outline diagramsillustrating theoper-
ative principle of the members of the device.

In the practice of my invention I provide
an arm-retainer for preventing the chatter in
one direction of the chuck:arm, a shoe-retainer
to prevent the rising of the shoe indepenc-
ently of the arm; and a work-retainer to pre-
vent the work from being pulled away from
the chuek. The objectionable chatter of the
work in the other direction is prevented by
the fact that each of the pressure members of
my chuck has an abubment-bearing at one
point and is driven at another point, whereas
in self-tightening chucks as heretofore con-
structed each-of the pressure members abuts
at the point from which it is driven. Work
of various sizes is held in my improved chuck
by the employment of pressuremembers which
can be shortened or lengthened to conform to
the dimemsions of the work, as bereinafter ex-
plained. The method of driving the arms pre-
vents the excessive vibration and chatter in-
cidental to other self-tightening chucks.

In each of the several views thearmsor jaws
and other members of the chuck are shown as
mounted upon a rigid frame or body, 3, by

.which they are guided and supported. This

frame may be either the plate or table of a
latheor boring-machine or beaseparate frame,
which can be attached to the machine in which
the choek is to be used. It is not necessarily

formed in one piece, and may consist of several’

8o

83

90

95

100

105

LIC

120

130



I0

15

25

30

[#X)
(1]

40

15

50

55

5o -

oy
N

368,698

properly-connected parts. The plece of ma-

terial or work, 4, held by the chuck is in each
instance, except that shown in Figs. 16 and 17,

cireular in form, illustrating a rallroad wheel
tire, while .in- said figures it is shown as a
straight bar. The arrows on the work 4 indi-
cate the direetionin which the pressure of the
toolapplied tothe work while heldinthechuck
tends to cause the work to move relatively to
the chnck.

In order to more clearly explain the general
principle on which each arm of the chuck op-
erates when the pressure of the work upon it
causes it totighten itself soas to hold thework
securely, I have provided the diagrams Figs.
11, 12, 13, 14. 15." In each of these dlavlams
the line 33 represents the surface of the work
against which the pressure member of the
chuck, or, as the case may be, the shoe on the
end ther eof presses. 'The arrowson the lines
33 indicate the direction in which the work
tends to move under the pressure of the tool,

-and consequently the direction in which l:he4
- end of the pressure member which touches the

work tends to move.

In the diagram Fig. 15 the line 53 55 indi-
cates the posmon of the pressure member of a
chuek when it has been brought to a proper
bearing against the work, but before the tool
has been applied to the work, so as to cause
it to move through a small distance, and so
tighten the pressure inember against the work.
The end of the pressure member at 53, or'a
shoe on that end, is in contact with the work.
The poinb 57 is the location of the driving-ful-
crum, which drives the pressure member and
which is either attached to the frame of the
chuck or to the pressure member.  Around
this driving-fulerum the pressure member 53
55 swings when it is moved, so 2s to fasten the
work to the chuck.

If the driving-fulerum 57 be fastened to
pressure membel 53 55, it (the fulerum) must

continually bear against and be driven by the

rigid frame of the chuck, and in that case,when
t-he pressure member. 53 55 is movedso as to
tighten the chuck to the work, the position of
the driving-fulerum 57 relative to the rigid
frame of the chuck isslightly changed; but if
the driving-fulerum 57 be fastened to the rigid
frame of the machine at thesame time that the

-pressure member 5355swings around thedriv-

ing-fulerum 57, it has a slight end motion past

57, so that one end of the pressure member:

comes rather nearer to-thedriving-fulerum 57,
while the other end moves slightly farther
awayfromit. Theendof the pressure member
at 55 abuts against a suitable bearing which
receivesthe end-thrust of the pressure member.
The work 33, which under the pressure of
the tool tends to move in the direction indi-
cated by the arrow on the line 33, exerts a
forceonthe end of the pressure member at 53in
the direction of the arrow shownontheline33.
As the pressure member 53 55, under the ac-
tion of this force, pivots around the driving-
fuleram 57,the end of the member at 53 moves

totheposition 54, while the abutmentend at 55
moves to the position 56. The distance from
56 to b4 being slightly less than from 55 to 53,
the pressure member and the work are both
put under compression. It is necessary for the
successful working of the pressure member
that the abutment-bearing should be of such
form that as the member moves from posi-
tion 53 55 to position 54 56 the bearing shall
force it more and more tightly against the
work,so that ultimately further motion of the
work relatively to the pressure member is
prevented DLy the pressure of the member
against it.

In the diagram Fig. 11 the line 1921 rep-
resents the pressure member, and 21 23 the
abutment member,which, being connected by
a suitable joint at 21, together constitute an

~arm of the chuck in the position which the

members occupy when the pressure member
has been brought to a proper bearing against
the work,but before the tool has been applied
to the work, so as to cause it to-move through
a small distance, and so tighten the pressure
member against the work.
pressure member at 19,0r a shoe on thatend,is
in contact with the work

In the diagram Fig. 12 the line'24 26 rep-
resents the pressure membel, and 26 28 the
abutment member, which, being connected by
a suitable joint at 26, tooebher constitute an-
other chuck-arm, dltfermg in form from the
arm shown in the diagram Fig. 11, but em-
bodying the same essential elements. The
members of this arm are in a position corre-
ponding tothat of the members of the arm 19
21 21 23 in the diagram Fig. 11, as above ex-
plained. The end of the pressure member at
24, or a shoe on that end, is in contact with
the work.

In the diagram Fig. 13 the line 31 36 rep-
resents the pressure member, and 31 38 the
abutment member, which, being connected by
a snitable joint at 31, together constitue an-
other ehunck-arm, differing in form from the
arms shown in the diagrams Figs. 11 and 12,
but embodying the same essential elements as
those arms. The members of this arm are in
a position corresponding to that of the mem-
bers of arm 19 21 21 23, as explained above.
The end of the pressure member at 34, or a
shoe on that end, is in contact with the work.

In the diagram Fig. 14 the line 51 48 rep-

resents thepressure member, 48 45 the trans-

mitting member,and 4544 the abutment mem-
ber, which, being connected by suitable joints
at 45 and 48, booebher constitutea chueck-arm,
differing in form from the arm shown in Figs.
11, 12, aud 13, but embodying thesame essen-
tial elements as those arms. The members of
this arm are in a position corresponding to
that of the members of arm19 21 21 23,a8 ex-
plained above.

In Figs. 11, 12,13, and 14 the driving-fuL
crums 40, 20, 36, and 50 perform the same
functions for the pressure members 19 21, 24

26, 34 36, and 51 48, respectively that the

The end of the .
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member 53 55, as explained above.

In the diagram Fig. 11 the abutment mem-
ber 23 21 oscillates around the main-thrust
axis 23, which is a fixed axisin the rigid frame
or body of the chuck. I term the axis 23 the
“‘main-thrust axis’”? because the end press-
ure,'which is transmitted from the pressure
member to the abutment member, is resisted
by a bearing which is concentric with the
main-thrust axis. At the end 21 of the abut-
ment member 23 21 is the abutment-bearing.
This bearing receives the end pressure from
the pressure member 19 21 and transmits it
through the abutment member 21 23 to the
main-thrust bearing at 23.

In the diagram TFig.12 the abutment mem-
ber 28 26 oscillates around the main-thrust
axis 28, which is a fixed axisin therigid body
of the chuck. At the point 26 of the abut-
ment member 28 26 is the abutment-bearing,
corresponding to that of the arm shown in
Fig. 11, as above explained.

In the diagram Fig. 13 the abutment mem-
ber 38 31 oscillates around the main-thrust
axis 88, which is afixed axisin the rigid body
of the chuck. At the point 31 of the abut-
ment member 38 31-is the abutment-bearing,
corresponding to those of the arms explained
above.

The modus operandi of the arms shown in.

the diagrams Figs. 11 12, and 13 is as fol-
lows: Asbeforestated, the work,which, under
the pressure of the tool tends to move in the
direction indicated by the arrows on lines 33,
and is in contact with the end of the pressure
member 21 19 at 19, 26 24 at 24, and 34 36 at 34,
exertsa foree on the ends of those arms in the
directions indicated by thearrowsonthe lines
33. As the members 19 21, 24 26, and 34 36,
under the action of these forces, tend to pivot
around the driving-fulerums 40, 20, and 36, re-
spectively, the nomts 21, 26, and 31 of these
members, whichare attached to the endsof the
members 23 21, 28 26, and 38 31 at the points
21, 26, and 31 rerecblvely, tend to move
along the lines 21 22, 26 37, and 31 32, re-
spectively, in the directions indicated by the
arrows on these lines, while at the same time
a force is transmitted through the links 19 21,
24 26, and 34 36, respectively, acting on' the
points 21 and 26, in the direction indicated

by the arrows on lines 21 22 and 26 37, and.

acting on the point 31 in the opposite direc-
tion to that indicated by the arrow on line 31
32. It is evident, therefore, that the joints at
21 and 31 are knee or toggle joints. I shall
therefore term chuck-arms working on the
general principle of those shown in Figs. 11
and 12 “toggle-joint arms.”

The arm shown in Fig. 14 differs from the
arms shown in Figs. 11,12, and 13in having a
transmitting member, 45 48, which transmits
the pressure from the pressure member 51 48
to the abutment member 45 44. This trans-
mitting member in its action swings around

368,693

the fulerum 47, and is supported by it in the
same general way that the pressure member
51 48 swings around and is supported by its
fulerum 50. The abutment-bearing in this
arm is at the point 48, being the end of the
transmitting member 45 48 which receives
the end-thrust of the pressure member 48 51.
The main-thrust axis of this arm is at the
point 44, around which the abutment member
44 45 swmgs

The action of thearm shown in Fig. 14 is the
same as that in Fig. 11, except that the trans-
mitting member 45 48 mtervenes between the
pressure and abutment members, and instead
of having one toggle-joint, as in Fig. 11, there
are two toggle-joints in Fig. 14, one at 48 and

one at 45. I shall bhelefoxe term chuck-arms

working on the general principle of that shown
in Fig. 14 ‘“ double toggle-joint arms.”” .

It 1s evident that chuck-arms could be made
having two or more transmitting members in-

70

75

8o

tervening between the pressure}and abutment .

members.
same general principle as is indicated in the
figures above explained, and would then be
called ‘“double,”” “treble,” ‘‘quadruple,’”’ &e.,
toggle- -joint arms, according to the nnmber of
joints in the arm;

If the ends 19 and 34 of the pressure mem-
bers 21 19 and 36 34 move to the position 20
and 35, respectively, the pressnre members 19
21 and 36 34 will assume, respectively, the po-
sitions 20 22 and 37 35, and the abutment mem-
bers 23 21 and 38 31 the positions 23 22 and
3832. Now, as the points 23 and 38 are fixed
centers, and the angles 20 22723 and 35 32
38 are larger, respecblvely, than the angles 19
21 23 and 34 31 38, the distance from 20 to
23 would be greater than from 19 to 23, and
the distance from 35 to 38 would be greater
than from 34 to 38, unless in each instance, by
the resistance of the work, the arm had been
putin compression, asisthe case. Therefore,
in reaching the positions 20 22 23 and 35 37,
32 38the arms would be putunder compression
and the work as well; but with every toggle-
joint which is subjected to a given lateral
pressure ab the joint the larger the angle be-
tween the two members which form the30mt
the greater is the compression .exerted upon
the members forming the joint. Itisevident

then that the greater the pressure exerted by -

the tool on the work, and tending to move the
work in the direction of the arrows on line 33,
the greater will be the pressure of the arm

-agai nst the work to prevent the slipping of the

work. :
As the end 24 of the pressure member 24 26
in Fig. 12 is moved to the position 25, the

These arms would work on the .
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pressure member 24 26 and abutment member '

26 28 will assume, respectively, the positions 25
37 and 37 28; and since the pressure member
24 26 is hmved to the abutment member 28
26 at 26, as nhe end 24 approaches the abut-
ment member it must also come nearer to the
end of the abutment-arm at 28.  Therefore, in

130



-10

I5

20

25

30

© 35

30

" 55

60

65

368,693

reaching the position 25 87, 37 28 the work
33 must have been put under compression, and
the pressure member 25 37 as well, while the
abutment member 28 37 is put under tension,
I'shall term an arm working on the geéneral
principle of that shown in Fig.12 a ‘‘hinge-
arm.”’

In Figs. 1,2,5,6,7,8 9, and 10 shoes 17,
intervening between the pressure members of
the ehuck and the work, transmit the pressure
of the pressure members to the work; and pre-
vent undue deformation of the work resulting
from the pressure of the pressure members.

In Figs. 3,4,16,17,18,19, 20, and 21 the
ends of the pressure members themselves press
against the work. The shoes 17 are loose on
the ends of the arms and are free to adjust
themselves to a proper bearing against the
work.

The parts of the chuck marked 1 in all of
the figures are the pressure members of the

various chucks to which they belong and.

have the functions of pressure members, as
hereinbefore described.

The parts marked 5in all of the views of
the chuck are the driving-fulerums. In Figs.
1,27, 8,9 and 10 the driving-fulerum is a
pin held up in the under side of the pressure
member by a screw-thread ctt on one end,
while the other end consists of a rectangular
head which fits in one of the slots of the body
of the chuck 3. 1In all of the above figures,
except Iigs. 7 and 8, the driving-fulerum lies
between the two ends of the pressure mem-
bers; butin Figs. 7 and 8 it is ab one end of
the same. In Figs. 3, 4, 18, 19, 20, and 21
the driving-fulerum 5 is a pin fitting in the
pressure mmember and connected by a link, 13,
to a pin, 14,which is attached to or part of the
chuck-body 3. In Tigs. 5,6, 16, and 17 the
driving-fulerums 5 are either rigidly attached
to or part of the chuck-bodies 3.

In Figs. 16 and 17 the pressure member 1
is shown to abut against the abutment-bearing
58, which is rigidly attached to or part of the
chuck-body 3. The pin or roller 59, inter-
vening between the pressure member and beat-
ing, is intended to diminish the friction in the
motion of the pressure member. It is, how-
ever, not essential to the sucecessful use of the
member, as it might slide directly against the
bearing.

‘The part 74 in Figs. 16 and 17 is a lug or
projection, which is part of or attached to the
chuck-body 3. The work is supported and
squared by this lug, against which it is pressed
by the action of the pressure member 1 as it
tightens itself: This lug may be of any suit-
able shape to properlysquareand support the
work.

In Figs. 8, 4, 5, 6,7, 8, 9,10,18, 19, 20, and
21 each of the pressure members has its abut-
ment-bearing at the pin 18, which serves at
the same time to connect the pressure member
to the abutment member 2. In Figs. 1 and
2 the abutment-bearing is a eylindrical groove
cub in the side of the casting 2, into which the

ot

eylindrical end of the pressure member fits.
Each of the pressure members 1 in this chuck
is secured to the abutment member 2 and
held.down by the plate 64 and pin 65. The
plate 64 is bolted to the top of abutment mem-
ber 2 by bolfs 66. Although the pressure
members are held down, as just deseribed, this
is not sufficient to prevent the chatter of the
members, so that T use in this chuck shoe-re-
tainers 70, and in some cases, also, arm-retain-
ers are necessary. The casting 2 is held down
to the chuek-body 3 in this view by a plate,
75, which'is bolted to the under side of it by
bolts 76.

Theabutment-bearing of the pressure mem-
ber 1 in Figs. 7 and § lies between the two
ends of each member. In each of the other
views the abutment-bearing is at the end of
the pressure member.

The parts 2 in the several Figs. 1, 2, 3, 4,5,
6, 7, 8 9, 10, 18, 19, 20, and 21 are thé abut-
ment members of the echucks to which they be-
long. In Figs. 9, 10, 20, and 21 each of the
abutment members oscillates around and'is
supported by a separate pin, 39, which I term
the ““main-thrust bearing,”’ and the axis at the
center of this pin the ‘' main-thrust axis.”’
These main-thrust bearings 39 are either part
of orattached to the chuek-body. Fach of the
abutment members 2 in Figs. 9 and 10 is at-
tached to the other two abutment members by
links 40 and pins 9, so that a motion of any
one of the abutment members around its main-
thrust axis will procduce a similar motion in
each of the other two members.
means all abutment members, and therefore,
also, the pressure members of the chuck, are
made to have similar motions.

In Figs. 20 and 21 the pin 18 of each arm,
which formsthe abutment-bearing,is connected
by a link, 60, and pin 61 to a ring, 62, which
has three lugs upon it to receive pins 61, and
which is bored to fit around a pin, 63, which
is either part of or attached to the center of
the chuck-body 8. By means of these links

and pins and ring 62 all of the three chueck-

arms are made to have similar motions.

In each of the Figs. 1, 2, 8, 4, 5, 6, 7, §, 18,
and 19, instead of having aseparate abutment
member for each of the pressure members of
the chuck, (as is the case with the chucks
shown in Figs. 9, 10, 20, and 21, and explained
above,) all of the pressure members have one
common abutment member 2, which is guided
80 as to oscillate around a fixed axis in the
center of the chuck. Inthesechucksthe main
pressure axis of all of the arms is at the same
place, (in the center of the chnek,) while in
Figs. 9, 10, 20, and 21 each arm has its own
main pressure axisseparatefromall the others.

In Figs. 1 and 2 the cylindrical portion of
the abutment member 2 fits in a cylindrical
hole bored in the eenter of the chuck-body 3,
and in Figs. 3, 4, 18, and 19 a eylindrical hole
is bored in the center of the abutment member
2, which fits around the cylindrical pin in the
center of the chuck-body 3.

By this
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The abutment member of each of the press-
ure members in Figs. 5 and 6 is composed of

- two forgings or castings, 2, connected' to one

10

15°

20

another and to the pressure members by pins
18. These two forgings are bored so as to fit
around the turned pin in the middle of the
chuck-body.

The- abutment member 2 in Figs. 7 and 8
consists of a ring of metal bored to fit around
the outside of the three bosses 67, which are
attached to or part of the chuck-body 3. These
bosses have their outer surfaces turned so as
to be concentrie with the chuck-body. Each of
the pressure members passes through agap cut
in the under side of the abutment member or
ring 2. Theabutment-bearing18inthese press:
ure members is between the driving-fulerum
5 and the end of the member which presses
against the shoe. ‘

In Tigs. 16 and 17 an arm-retainer, 68, is
fixed near the end of the pressure member
which comes in contact with the work. The
arm-retainer shown in these views is a clamp

-fitting neatly over the top of the arm and
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bolted by bolts 69 to the chuck-body. This
can be fitted in either of two ways: First, it
may be fitted so that when it is bolted down
tothe chuck-bodythe top of the pressure mem-
ber just touches the under side of the arm-re-
tainer—that is, the pressure member is free
to slide under the arm-retainer, but cannot
chatter up and down; or, second, so that the
arm-retainer when bolted down on top of the
pressure member squeezes it tightly against

the chuck-body, and so tends to prevent even

the minutest chatter in-all directions of the
pressure member. The second method of fit-
ting the arm-retainer I deem preferable to the
first, and when itis employed the arm-retainer
should not be tightened onto the pressure

‘member until after the pressure member has

tightened itself as firmly against the work as
is necessary to hold the work.

In Figs.: 1 and 2 a shoe-retainer, 70, is shown
at the end of each of the shoes, the same being

. held down to the chuck-body by a bolt, 1.

50
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In these views one shoe-retainer serves to hold

down theend of two shoes. The shoe-retainers
may be fitted and used in either of the two
ways that I have described above for fitting
the arm - retainer; but I.prefer the second
method of fitting and using., I havein the ac-
companying figures shown only one form of
arm-retainer and one form of shoe-retainer.
It is, however, manifest that without depart-
ing from the spmt of my invention a great

-variety of shoe or arm retainers might be

made. For example, a bolt with washer on
top might be fitted through aslot near the end
of the pressure member for an arm-retainer,
or through a slot in the shoe for a shoé-re-
tainer; or the pressure member or shoe-re-

- tainer might have a suitable projection cast

55

upon or attached to it fitting under a suitable
prOJecblon in the chuck-body.

In Figs. 20 and 21 are shown three work-
retainers, each of which ‘consists of a clamp,

72, and a bolt, 78, fitting in a suitable slot in
the chuck-body and pulling the clamp down
on top of the work. I have shown an arm-
retainer, shoe-retainer, and work-retainer each
applied to one chuck only, as they would sim-
ply complicate the drawings of the other
chucks by having them shown there.

The pressure member 1 of each of the arms -

of the chuck shown in Figs. 3 and 4 consists
of two parts joined together by a screw, 41,
one end of which has a right-hand thread cut
on it fitting into one of the paris of the mem-
ber, and the other end has a left-hand thread
fitting into the other part of the member 1.
By means of these serews each of the members
1 can be either lengthened or shortened, so
that the chuck can be made to hold work of
varying diameters. A pressure member con-
structed so that it can belengthened or short-
ened I shall term an “adjustable pressure
member.”’

- Instead of each of the adjustable pressure
members 1 of the chuck shown in Figs. 3 and
4 the adjustable pressure member 1, shown
in Figs. 18 and 19 could be substituted,the dif-
ference between the pressure member and each
of those shown in Figs. 3 and 4 being that in
Figs. 3 and 4 each pressure member is length-
ened and shortened by turning the right and
left hand screws 41, while in Figs. 18 and 19
the pressure member islengthened and short-
ened by moving the dog 42 toward or away
from the end of the pressire member 1 by
means of the screw 43. This dog is planed to
fit in a groove in the pressure member 1, by
which it is guided, as it is moved backward
and forward, by the screw 43, which fits in a
threaded hole in the dog, just as the arms of
theindependent jaw-chucks in commonuseare
moved backward .and forward by the leading-
serews which fit in them.

In Figs. 1, 2, 3,4, 5, 6, 9, aud 10 each of the
pressure members 1, withits abutment member
2, together constitute a toggle-jointarm which
operates on the same principle as the skeleton
toggle-joint arm shown in Fig. 11 and herein-
before explained.

All of the chucks shown in the above views
are universal chucks—that is, all of the arms

of each chuck operate together and have simi- -

lar motions.

The length of each of the pressure members
in Figs. 3, 4, 18, and 19 can be varied inde-
pendently, so that I shall term chucks of this
nature ‘“‘adjustable-arm chucks.”” By remov-
ing oneor more of the links 40 from the chuck
shown in TFigs. 9 and 10 that chuck can be
‘made an independent chuck. :

In Figs. 7 and 8 each of the pressure mem-
bers 1, with its abutment member 2, together
constitute a toggle-joint arm which operates on
the same general principle asthe skeleton tog-
gle-joint arm shown in Fig. 13 and hercinbe-
fore explained.

In Figs. 20 and 21 each of the pressure mem-
bers 1, with its abutment member 2, together
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same general principle as the skeleton hinge-
arm shown in Fig. 12, and hereinbefore ex-
plained. )

In all of the views the arrows on the work 4
indicate the direction in'which the work tends
to. move under the pressure of the tool, The
chucks or (if used as carriers) the carriers ro-
tate or move in the opposite direction to that
indicated by the arrows on the work.

In Figs. 2,4, §, 20, and 21 the parts marked
G are parallel pieces intervening between the
work and the chuck-body. InTigs. 1,2, 5,
and 7 the links 11, together with the pins 10,
connect the pressure members with the shoes
on the ends of them. They are used for draw-
ing the shoes away from the work after the
work has been operated on by the tool.

Asbefore explained, thefunction of each of
the driving-fulerums 5 is not ounly to furnish
a fulerum around -which each of the parts 1
of the arms pivot as the-arms tighten them-
selves, but also to drive the arms and the
work when it is being operated upon.

In experimenting with chucks having tog-
gle-joint arms similar to those shown in the
drawings, I have found that they will not hold
work satisfactorily, and cease to beself-tight-

. ening unless the angle at the foggle-joint made
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by the two members of each arm is within a
few degrees of one hundred and eighty de-
grees after the work is centered. It is also
necessary that each of the fulecrums 5, about

which the members of the arms 1 pivot, be.

situated at a considerable distance from the
end of the arm which comes in contact with
the work, in order that the tendency of the
work to- rotate under the pressure of the
tool may exert a sufficient foree on the arms to
overcome the friction between the various
parts of the chuck, and cause it to tighten it-
self against the work with sufficient pressure
to hold it; otherwise the chuck would not be
self-tightening. The same principle applies to
chucks having hinge-arms—that is, the an-
gle made by the pressure member with the
abutment member must be afew degrees from
zero in order to have the arms work properly.

It will be obvious without representation
by a drawing that a chuck can be made in
which eithera single toggle-joint armor hinge-
joint arm can be used for holding the work in
a manner similar to that in which it is held
by the pressure member shown in Figs, 16 and
17, and such a chuck would be within the
scope of my invention. Further, a lathe car-
rier or driver may be constructed similarly to
any of the chucksshown in the drawings. The
main body or frame 3 need notthen be rigidly
attached to the revolving face-plate, table, or
spindle of the machine in which the carrier is
intended to be used, but can be driven by suit-
able driving attachment. It would be neces-
sary in such case that the work should be cen-
tered by a separate centering mechanism.

I am aware that self-tightening chucks have
been heretofore known in which each of the
arms or jaws consists of asingle pressure mem-

ber which pivots around arigid pivol or axis;
but in such chucks the abutment-bearing was
located at the same part of the member from
which the work was driven. Tam alsoaware
that arms each of which consists of a toggle-
joint have been used in chucks which are not
self-tightening. Ithereforedisclaim, broadly,
chucks of the constructions above specified.

I have not illustrated a chuck having double

-or treble toggle-joint arms, as the method of
.construction of such a chuck will be evident

fromn the accompanying drawings and the de-
scription hereinbefore given. The word
““chuck’” as employed in the claims is applied

70
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generically to comprehend both a chuck anda -

carrier.

It will be clear that, although no shoes are
shown in Figs. 3, 4, 16, 17, 18, 19, 20, and 21 as
intervening between the ends of the pressure
members and the work, shoes could /be used
on such chucks, and -in many cases it would
be necessary, to prevent undue deflection in
the work from the pressure of the pressure
members, to use such shoes. It will be.also
obvious that, although adjustable pressure
members are shown only in Figs. 3, 4, 18, and
19, they might be used in each of the forms of
chucks shown in the drawings.

I claim-as my invention and desire to secure
by Letters Patent—

1. In a self-tightening chuck, the combina-
tion of a chuck-body, one or more pressure
members, and one or nore arm-retainers, sub-
stantially as set forth.

2. In a self-tightening arm-chuck, the com-
bination of a chuck-body, one or more press-
ure members, one or more shoes intervening
between the pressure niembers and the work,
and one or more shoe-retainers, substantially
as set forth. ’

3. In a self-tightening chuck, the combina-
tion of a chuck-body, one or more pressure
members, and one or more work-retainers,
substantially as set forth.

4. In a self-tightening chuck-arm, the com-
bination of a pressure member, a driving-ful-
crum: which drives the pressure member, and
an abubtment-bearing at a different part of the
pressure member from the driving-fulerum,
substantially as set forth.

5. In a self-tightening chuck-arm, the com-
bination of a pressure member, a driving-ful-
cerum which drives the pressare member, an
abutment-bearing at a different part of the
pressure member from the driving-fulerum,
and an abutment member, substantially as seb
forth.

6. In a self-tightening chuck-arm, the com-
bination of a pressure member, a-driving-ful-
crum which drives the pressure member, an
abutment-bearing located at a different part
of the pressure member from the driving-ful-
cruom,.an abutment member, and one or more
transmitting members intervening between
the pressure and abutment members, substan-
tially as set forth.

7. In a self-tightening chuck-arm, the com-
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bination of a pressure member, a driving-ful-
crum which drives the pressure member, an
abutment-bearing located at a different part
of the pressure mémber from the driving-ful-
crum, and asuitable shoe intervening between
the plessme member and the w01k, substan-
tially as set forth.

8. In a self-tightening chuck-arm, the com-
bination of a pressure member, a driving-ful-
crum which drives the pressure member, an
abutment-bearing located at a different part
of the pressure member from the driving-ful-
crum, a suitable shoe intervening between the
pressure member and the work, and one or
more shoe-retainers, substantially as set forth.

9. In'a universalself-tightening arm-chuek,
the combination of two or more pressure mem-
bers, each of which is driven by a driving-
fulerum located at a different part of the mem-
ber from the abutment-bearing, substantially
as set forth.

10. Inauniversalself-tightening arm-chuck,
the combination of two or more pressure mem-

bers, each of which is driven by a driving-

fulerum located at a different part of the mem-
ber from the abutment-bearing, and one or
more arm-retainers, substantially asset forth.

11. In auniversalself-tightening arm-chuck,”

the combination of two or more pressure mem-
bers, each of which is driven by a driving-
fulerum located at a different part of the mem-
ber from the abutment-bearing, with two or
more shoes intervening between the pressure
members and work, and one or more shoe-re-
tainers, substantially as set forth.

12. Inauniversalself- tightening arm-chuck,

the combination of two or more pressure.mem-

40

bers, each of which is driven by a driving-ful-
crum located at a different part of the member
from the abutment-bearing, and one or more
work-retainers, substantially as set forth.
13. Inauniversalself- tightening arm-chuck,

_ the combination of two or more pressure mem-
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bers, each of which is driven by a driving-ful-
crum located at a different partof-the member
from the abutment-bearing, and an abutment
member for each pressure.member, substan-
tially as set forth.

14. Inauniversalself-tighteningarm-chuck,
the combination of two or more pressure mem-
bers, each of which is driven by a driving-ful-
crum at a different part of the member from
the abutment-bearing, an abutment member
for each pressure member, and one or more
arm-retainers, substantially as set forth.

15. Inauniversalself-tightening arm-chuck,
the combination of two or more pressure mem-
bers, each of which is driven by a driving-ful-
crum at a different part of the member from
the abutment-bearing, an abutment member
for each pressure member, two or more shoes

€o

intervening between the pressure membersand

work, and one or more shoe-retainers,substan-
tially as set forth.

- 16. Inauniversal self- tightening arm-chuck,
the combination of two or more pressure mem-

bers, each of which is driven by a driving-ful-
crum at a different part of the member From
the abutment-bearing, an abutment member
for each pressure member, and one or more
work-retainers, substantially as set forth.

17. In aself-tightening arm-chuck, the com-
bination of a chuck-body and oné or more tog-
gle-joint arms, substantially as set forth.

18. In aself-tightening arm-chuck, the com-
bination of a chuck-body, one or more toggle-
joint arms, and one or more arm-retainers, sub-
stantially as set forth.

19. Inaself-tightening arm-chuck, the com-
bination of a chuck-body, one or more toggle-
joint arms, one or more shoes intervening be-
tween the ends of the arms and the work, and
oneor more shoe-retainers, substantially as set
forth.

20. In a self- twhtenmo arm-chuck, the com-
bination ofachuck- body and oneor more hinge-
arms, substantialiy as set forth.

21. In aself-tightening arm-chuck, the com-
bination of a chuek-body, one or more hinge-
arms, and one or more arm-retainers, subbtzm
tially as set forth.

22. In aself-tightening arm-chuck, the ¢com-
bination of a chuck-body, one or more hinge-
arms, one or more shoes intervening between
the ends of the arms and the work, and one or
more shoe-retainers, substantially as set forth.

23. Inauniversal self-tightening arm-chuck,
the eombination of a chuck-body and two or
more toggle-joint arms, substantial}y as seb
forth.

24. Inauniversal self-tightening arm- chuck,
the combination of a chuclk- body and two or
more hinge-arms, substantially as set forth.

FREDERICK W. TAYLOR.
‘Witnesses:
Louts S. VVRIGHT
‘W H. CorLBy.
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