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To all whom it may concermn:

Be it known that I, FRANKLIN ALFRED ER-
RINGTON, a citizen of the United States of
America, residing in New York city, borough
of Richmond, county and State of New York,
have invented certain new and useful Im-
provements in Automatically Opening or
Closing Dies, of which the following is a speci-
fication.

My improvements relate more particularly
to tools for cutting serew-threads wherein the
dies are adapted tohave sufficient movement
axially and laterally of their supporting-body
to open Dby coaction with the work or article
upon which they cut serew-threads and to
close through the medium of pressure exerted
either against them or against the part along
which they travel; and one object of my in-
vention is to simplify and improve the con-
struction of this class of tools tothe end that
the dies will be held accurately and firmly
with respect to the diameter of the work or
article operated upon while in the operative
position and will yet*be free to travel axially
of the work according to the pitch of the
threads being cut.

Another objeet of my invention is to facili-
tate the removal of the dies from the device.

Another object of the invention is to per-
mit the dies to be turned one hundred and
eighty degrees to reverse the ends of their
cutting-faces and still permit the portions I
term ‘““external” thrust-faces to be formed
upon the dies themselves.

Another object of the invention is to im-
prove and simplify the arrangement of sup-
porting and adjusting the internal thrust-
faces of the body that coact with said external
-thrust-faces of the dies.

Another object of my invention is to pro-
vide an improved arrangement of spring to
hold the dies in contact with the body thrust-
faces to keep dirt, chips, &e., from getting
between the thrust-faces, and generally to
hold the partsin their proper positions while
permitting their ready removal from the de-
vice; and my invention further consists in
the novel details of improvement that will be
more fully hereinafter set forth and then
pointed out in the claims.

Reference isto be had to the accompanying
drawings, forming a part hereof, wherein—

Figure 1 isanend view of a device embody-
ing my invention, showing the parts in the
open position, affording clearance between
the dies for the removal of the work. Fig. 2
is a partly-sectional view on the line 2 2 in
Fig. 1, the dies being shown in the closed or
cutting position, half of the inner parts of
the device being shown in full lines. TFig. 3
is a similar view, the dies being shown in the
inoperative or open position. Fig.4isa ver-
tical cross-section on the line 4 4 in Fig. 2
looking in the direction of the arrows; and
Fig. 5 is a similar view taken on the same
plane, but looking in the opposite direction.

Similar numerals and letters of reference
indicate corresponding parts in the several
views.

1 indieates the supporting-body of the de-
vice, shown provided with the shank 3 for
connection with either the turret or live-spin-
dle of a lathe or similar machine-tool. Abut-
ments 2 project from body 1, with openings 1*
between them, which afford ready egress for
the escape of chips, &e. - The body 1 is pref-
erably internally tapered on the inner sur-
faces of its abutments 2 at 2°, and the said
tapered faces are shown indented by grooves
2%, shown placed diametrically opposite and
extending parallel with the axis of body 1.
I preferably provide body 1 with laterally-
adjustable internal -thrust-faces by placing
them on adjusting-blocks4, whose externally-
tapered surfaces abut against the internally-
tapered surfaces 2" of abutments 2. To ad-
just the blocks 4 axially and laterally of body
1 and for holding them axially rigid in the
position adjusted, I have shown the lower
portion of each of the blocks 4 pierced by a
T-slot 4%, extendinglaterally of body 1. From
each of said blocks 4 extends in a direction
parallel with the axis of body 1 an adjusting
and holding member, shown in the form of a
flanged screw-threaded rod 1°, whose flange
and shank correspond in section with said T-
slot 4*. This slip-joint connection permits
the part 1° to rotate inslot 4* independently of
block 4 to adjust the block axially of body 1
in unison with adjusting-screw 1°, the fit of
the flange of said adjusting-serew being such
as to hold said block 4 rigidly in position axi-
ally of body 1 when adjusted and yet permit
said block to slide along said flange laterally

55

60

65

70

75

8o

85

[¢]¢]

95

100



o

20

25

30

35

40

45

50

55

6o

65

2 642,312

of body 1 independently of the adjusting-
serew 1°. The parts 1° when in theé form of
screws preferably mesh with threaded bores
shown in line therewith in body 1, and the
lower ends of said screws are preferably split
at 1%, so as to have an outward spring tend-
ency to bind in place, and at the same time
this slot 1¥ will serve to receive a right-angle
serew-driver or similar tool for operating the
serew. - Asshown in Figs. 2 and 3, the flange
of adjusting-screw 1° extends through bloek
4 into the groove 2% in its associate abutment
2, and by this means the part 1° is brought
about to the normal center of the adjusting-
block 4 to maintain the maximum bearing
thereupon, while said block 4 is moved later-
ally thereof duringitsaxial adjustment by the
internally-tapered surfaces 2° of abutments
2. A die-holder 7 preferably surrounds the
abutments 2 and is movable therealong axi-
ally of body 1. To limit the inward axial
movement of die-holder 7, I provide upon
blocks 4 lateral projections 4°, which abut
against the inner surface of die-holder 7, said
die-holder being utilized as an adjusting-ring
by adjusting said blocks 4 1o bring their pro-
jections or lugs 4° to bear simultaneously
upon said inner surface of -said die-holder.
Alining-pieces 7° project from the back ofsaid
die-holder 7 -along and overlap the body 1.
The die-holder 7 isprovided with a die-cham-
ber 7¢, whose side walls are preferably indent-
ed by internal slideways 7. A pair of thread-
ing dies or chasers 8 are inserted through the
enlarged entrance 7°¢to said die-chamber, said
dies being substantially rectangular in cross-
section and the ways 79 being of such dimen-
sions that the dies are a sliding fit therein.
To enable the dies 8 to center themselves
within reasonable limits relatively to the axis
of rigidly-held work, the width of abutments
2 is such relatively to the width of die-cham-
ber 7¢ and its extensions along the overlap-
ping portions 7° (similar allowance being
made in fitting secrews 1° to T-slots 4?) that
the die-holder 7 can have slight lateral move-
mentupon said abutments at right angles to
the lateral movement of dies8along said die-
holder.
sirable to keep the dies 8 in contact with the
adjusting-blocks 4, T provide a spring 9, pref-
erably located in a slot 77,
through the die-holder at right angles to the
axisof body 1. Ipreferably term said springa
“bow-spring,” its ends 9% being bent in such
a manner as to enter clearance-holes 8* pro-
vided in the dies, while its central bowed por-
tion projects through the slot 7!, To retain
thespring 9in slot 7f,1 have shown said spring
waved or bent at an angle to said slot in the
portion thatinormally projects beyond the up-
per surface of die-holder 7 at 9° and so ar-
ranged as to be compressible when slipping
through slot 7f and to expand when therebe-
yond.; The pressure of spring 9 also prevents
accidental movement of blocks 4 laterally of
body 1 independently of adjusting-serews 1°.

(See Figs. 1,4,and 5.) It being de-

cut laterally.

The main object of my invention being to
cause the dies 8 to contact or approach each
other to the operative position and to expand
ormove away from each other to the open or
inoperative position torelease the work with-
out reversing the direction of rotation of the
driving member, T provide means whereby
this opening and.closing of the dies can be
effécted by and during their movement axi-
ally of body 1. For this purpose I have pro-
vided the body 1 with internal thrust-faces,
preferably formed upon blocks 4 rather than
integral withbody 1, asaforesaid. Toshorten
the travel-of the dies 8 axially of body 1in
passing from the operative to the open posi-
tion, and vice versa, I provide each of the
dies 8 at its end opposite its cutting-face with
a plurality of external thrust-faces 14 15, the
external thrust-face 14 being shown:located
farther within the body 1 than .its associate
external thrust-face 15, and said associate ex-
ternal thrust-faces are divided by a recess c,
and I correspondingly divide theinternal face
of each of the blocks4 by placing an internal
thrust-face 10 farther within the body 1 than
an associate internal thrust-face 11 in such a
manner as to subdivide the internal -face of
block 4 to provide an intervening space or re-
cess atoreceivethe innerexternal thrust-face
14 of the associate die whenthe dies8areinthe
open position. I preferably term the face 10
of each of the blocks 4 the ‘‘inner” internal
thrust-face and its associate face 11 . the
““outer” internal thrust-face; said associate
thrust-faces being preferably shownlocatedin
line and parallel with the axis of body 1 and
separated from each other by an intervening
recess a, which extends outwardly beyond its
respective thrust-face 16,and I have provided
a cam 13, leading from said recess a to its re-
spective internal thrust-face 10. 1 havealso
provided a cam-face12,leading fromthespace
or recess b, that is beyond the outer internal
face 11, said recess b corresponding in func-
tion with the recessa. Either or both of said
cams may be used, as desired.. Thus the op-
posed internal thrust-faces 1011 and their as-
sociate ecam-faces 12 18 and the recesses a b
provide a die-chamber 7¢between the blocks
4 having a succession of inner and outer sec-
tions or portions of different diameters, the
outer portion ¢ of said chawmber beyond its
respective set of internal thrust-faces 10 and

the outer portion b of said chamber beyond -

its respective set of internal thrust-faces 11
each being of greater diameter than the re-
spective inner portions of said chamber be-
tween said internal thrust-faces. I prefer-
ably term the face 14 of each of the dies 8
the ‘“‘inner” external thrust-face and its as-
sociate face 15 the ‘“outer” external thrust-
face, said associate thrust-faces being pref-
erably shown located in line with each other
and parallel with the axis of body 1 and hav-
ing a recess ¢ between them. Therecess cis
preferably located centrally of the die and
extends thereacross at right anglesto the axis
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of body 1, rendering the thrust-faces 14 15
equal and the die reversible to bring the in-
ner end of its cutting-face outward for pres-
entation against the work when the outer
end thereof has become worn. The thrast-
faces 14 15 of the dies are adapted to bear
upon the thrust-faces 10 11 of the blocks 4
when the dies are in the operative position,
and the recesses ¢ or the dies are adapted
to receive the outer external thrust-faces 11
of the blocks when said dies are in the ex-
panded or inoperative or work-releasing posi-
tion, the body-recesses « of the blocks at the
same time receiving theinnerexternal thrust-
faces 14 of the dies,while the spaces or recesses
b beyond the blocks provide clearance for the
outer external thrust-faces 15 of the dies.
The dies ave also adapted to coact with the
cams 12 13 when said dies are being pushed
inwardly axially of body 1, said cams push-
ing said dies inwardly laterally of body 1 dur-
ing said inward axial movement until the ex-
ternal thrust-faces of the dies pass beyond
the plane of the internal thrust-faces of the
body, (on blocks 4,) whereupon the dies can
be pushed farther inward axially of body 1
until the inner surface of die-holder 7 abuts
against the lugs 4* of blocks 4, which bring
the external thrust-faces of the dies to regis-
ter with the internal thrust-faces of the body
in full engagement and the dies will be in
the operative position. The planes of the
thrust-facesall being shown parallel with the
axis of body 1, the dies will retain a uniform
cutting-diameter when moving axially of body
1 until such time as their external thrust-
faces 14 15 slip off the internal thrust-faces
10 11, whereupon the dies will expand ouf-
wardly laterally of body 1. It will be under-
stood that by adjusting the blocks 4 relatively
to each otherlaterally of body1 (by means of
internally - tapered faces 2° and adjusting-
screws 1°) the diameter between the cutting-
faces of the dies when in the operative posi-
tion can be varied to cut the size required.
1t will be understood that as the die-holder 7
moves axially.of body 1 the dies will be ear-
ried in the same direction with it and that
when moving axially of body 1 the thrust-
faces of the dies will either moveinto engage-

ment with the thrust-faces of the adjusting-
blocks 4 or out of engagementtherewith; also,
that when said external thrust-faces of the
dies move out of engagement with the inter-
nal thrust-faces of the blocks the projections
of the dies upon which their inner external
thrust-faces 14 are carried will mesh with the
recesses & of the blocks in such manner as to
prevent the escape of the die-holder from the
abutment 2; likewise, that to remove the dies
the blocks 4 must be moved laterally of the
body 1 until their T-slots clear the flanges of
serews 1°, and to do this the spring 9 must
be sufficiently compressed and be freeto rise
above the surface of die-holder 7. The re-
upon the blocks 4 are slipped out of the die-
holder and one of the dies § is pushed info

(=]

register with tiie central entrance portion 7¢
of thedie-chamber 7¢, whereupon the spring9
slides along the slot 7" and pushes the other
die 8 over into the space left vacant by the
removal of the abutment 2 and block 4 from
that side, and then the first-mentioned die

‘can be withdrawn through opening 7¢ and out

of engagement with the end 9* of the spring.
The other die is then pnshed over to the cen-
tral opening 7¢, during which time the spring
9 slides along the slot 7f-in the opposite di-
rection to permit the second die to be re-
moved, as before, the spring 9 being retained
in its slot 7f by its waved or bent portion 9°.
The dies are inserted at the central opening
7¢ by their clearance-holes 8* receiving one
end 9* of spring 9 and then sliding along the
ways 7¢ until the other. end of the spring 9
can mesh with the clearance-hole of the other
die, which is similarly inserted. Then the
blocks 4 are inserted between the dies and
the alining-pieces 7°, and then the abutments
2 are inserted between the blocks and  -said
alining - pieces until the bloeks 4 can be
pressed together and their T-slots brought
into mesh again with the flanges of the ad-
justing-serews 1°, when the partsresume their
proper relative positions under the influence
of spring 9.

When it is desired to open the dies auto-
matically by the inner end of the work abut-
ting against an internal part of the device, I
provide the shank 3 with a saitable bore to
receive a stop 5, shown provided with tapped
holes 5° to receive a set-screw 5%, which pro-
jects through an elongated slot 3* in shank 3,
the head of said screw 5* bearing upon the
outer surface of shank 3 to clamp stop 5 rig-
idly to body 1 when adjusted, said arrange-
ment permitting said stop 5 to be externally
adjusted.

The operation of the device may be de-
scribed as follows: The parts being in the po-
sition shown in Ifig. 3, with the die-holder 7
in the outward or open position of the dies, a
rod or piece of work to be threaded is brought
to bear against the outer face of one or both
of the dies 8 or against the die-holder 7 (or
pressure by any other means being brought
to bear against the dies or die-holder) and
pushes said die-holder axially along body 1,
whereupon the dies will ride up the cam or
cams 12 13 of the adjusting-blocks 4 toward
each other laterally of body 1, and said pres-
sure beingcontinued said die-holder and dies
will continue to move axially of body 1 until
the die-holder comes to rest against the pro-
jections or lugs 4* of blocks 4, whereupon the
parts will be in their operative position, as
illustrated in Fig. 2, with the dies closed.
The threading of the work will now proceed
until the advance of the work relatively to
body 1 is stopped by some means, as by the
inner end of the work abutting against the
adjustable stop 5. The work or the tool con-
tinuing to rofate after the cessation of the
relative axial movement of the workand body
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1, the dies will immediately start to cut their
way outwardly axially of body 1 along the
work 6, whereupon the thrust-faces 14 15 of
the dies will be drawn along the thrust-faces
10 11 of the blocks 4, but will continue to
bear firmly upon the same during said axial
movement of the dies 8, holding the dies 8in
perfect alinement and diameter of their cut-
ting with relation to the axis of work 6 until
the edges of the thrust-faces 14 15 of the dies
slip off the outer edges of the thrust-faces 10
11 of the blocks 4, whereupon the dies 8 will
expand laterally of the body 1 in passing
from the inner to the outer portions of the
die-chamber 7°¢, and the work 6 will be re-
leased from the dies 8.

I do not limit my invention to the details
of construction shown and described, as they
may be varied without departing from the
spirit thereof.

Having now deseribed my invention, what
I claim is— .

1.. The combination with a body provided
with adie-chamber havinga succession of in-
ner and outer sections located in line, each of
said inner sections being provided with inter-
nal thrust-faces and being separated from its
associate inner section by an outersection, of
a plurality of dies connected with said body
torotatein unison therewith and movable lat-
erally thereof, each of said dies being pro-
vided at its end opposite its cutting-face with
a plurality of external thrust-faces that are
correspondingly separated from each other
and bear simultaneously upon said internal
thrust-faces during operation, and each of
said outer sections extending outwardly be-
yond the internal thrust-faces of its respec-
tive innersection to provideclearance for the
respective external thrust-faces of the dies
when in the open position, substantially as de-
scribed.

2. The combination with a body provided
with a die-chamber having a succession of in-
ner and outersectionslocated in line, each of
said inner sections being provided with inter-
nal thrust-faces and being separated from its
associate inner section by an outersection, of
a plurality of dies econnected with said body
torotate in unison therewith and movable lat-
erally thereof, each of said dies being pro-
vided at its end opposite its cutting-face with
a plurality of external thrust-faces that are
correspondingly separated from each other
and bear simultaneously upon said internal
thrust-faces during operation, and each of
said outer sections extending outwardly be-
yond the internal thrust-faces of its respec-
tive inner section to provide elearance forthe
respective external thrust-faces of the dies
when in the open position, said dies being
movableaxially of said body during operation
independently of said internal thrust-faces,
snbstantially as described.

3. The combination with a body provided
with inner and outer internal thrust-faces, of
a plurality of dies connected with said body

4 . ' . 642,318

to rotate in unison theérewith and movablelat-
erally thereof, each of said dies being pro-
vided at its end opposite its cutting-face with
inner and outer external thrust-faces that
bear against said internal. thrust-faces dur-
ing operation, each of said inner internal
thrust-faces beinglocated farther within said
body than its associate outer internal thrust-
face to provide an intervening space to re-
ceive the inner external thrust-face of the as-
sociate die when in the open position, sub-
stantially as described.

4. The combination with a body provided
withinner and outerinternal thrust-faces, the
planes of said thrust-faces being parallel with
the axis of said body, of a plurality of dies
connected with said body to rotate in unison
therewith and movable laterally thereof, each
of said dies being provided atits end opposite
its cutting-face with inner and outer external
thrust-faces that bear against said internal
thrust-faces during operation, each of said in-
nerinternal thrust-faces being located farther
within said body than its associate outer in-
ternal thrust-face to provide an intervening
space toreceive the innerexternal thrust-face
of the associate die when in the open posi-
tion, substantially as described.

5. Thecombination with a supporting-body
provided withinner and outer internal thruss-
faces, of a plurality of dies connected with
said body to rotate in unison therewith and
movable laterally thereof, each of said dies
being provided atits end opposite its cutting-
face with inner and outer external thrust-
faces that bear against said internal thrust-
faces during operation, each of said inner in-
ternal thrust-faces being located farther with-
in said body than its associate outer internal
thrust-face to provide an intervening space to
receive the inner external thrust-face of the
associate die when in the open position, said
dies being movable axially of said body dur-
ing operation independently of said internal
thrust-faces, substantially as described.

6. Thecombination with a supporting-body
provided with innerand outerinternal thrust-
faces, of a plurality of dies connected with
said body to rotate in unison therewith and

movable laterally thereof, each of said dies.

being provided at its end opposite its-cutting-
face with inner and outer external thrust-
faces that bear against said internal thrust-
faces during operation, each of said innerin-
ternal thrust-faces being located farther with-
in said body than its associate outer internal

thrust-face to provide an intervening space to

receive the inner external thrust-face of the
associate die when in the open position, said
dies being movable axially of said body dur-
ing operation independently of said internal
thrust-faces, and a cam-or cams, substantially
as described. :

7. The combination with a body provided
with inner and outer internal thrust-faces
having a recess between them, of a plurality
of dies connected with said body to rotate in
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unison therewith and movable laterally there-
of, each of said dies being provided at its end
opposite its cutting-face with inner and outer
external thrust-faces having a recess between
them and being adapted to bear simultane-
ously upon the corresponding body thrnst-
faces during operation, substantially as de-
seribed.

8. Thecombination with asupporting-body
provided with innerand outer internal thrust-
faces having a recess between them, of a plu-
rality of dies connected with said body to ro-
tate in unison therewith and movable later-
ally thereof, each of said dies being provided
at its end opposite its cutting-face withinner
and outer external thrust-faces having a re-
cess between them and being adapted to bear
simultaneously upon the corresponding body
thrust-faces during operation, said dies being
movableaxially of said body during operation
independently of said internal thrust-faces,
substantially as described.

9. Thecombination with asupporting-body
provided with inner and outerinternal thrust-
faces having a recess between them, of a plu-
rality of dies connected with said body to ro-
tate in unison therewith and movable later-
ally thereof, each of said dies being provided
at its end opposite its cutting-face withinner
and outer external thrust-faces having a re-
cess between them and being adapted to bear
simultaneously against the corresponding
body thrust-faces during operation, and a cam
or cams, substantially as described.

10. The combination with a body provided
with inner and outer internal thrust-faces lo-
cated in line and having a recess between
them, of a plurality of dies connected with
said body to rotate in unison therewith and
movable laterally thereof, each of said dies
being provided at its end opposite its cutting-

face with inner and outfer external thrust-.

faces located in line and having a recess be-
tween them, said die thrust-faces beingadapt-
ed to bearagainst said body thrust-faces dur-
ing operation and said body-recess to receive
the inner external thrust-face of the die while
the recess of the dié receives the outer inter-
nal thrust-face of the body when said dies
ars in the open position, substantially as de-
seribed.

11. Thecombination with a supporting-body
provided withinnerand outer internal thrust-
faces located in line and having a recess be-
tween them, of a plurality of dies econnected
with said body to rotate in unison therewith
and movable laterally thereof, each of said
dies being provided at its end opposite its
cutting-face with inner and outer external
thrust-faces located in line and having a re-
cess between them, said die thrust-faces be-
ing adapted to bear against said body thrust-
faces during operation, and said dies being
movable axially of said body during opera-
tion independently of said internal thrust-
faces, substantially as described.

12. The combination with a body provided

with inner and outer internal thrust-faces lo-
cated in line and having a recess between
them, of a plurality of dies connected with

(23

7o

said body to rotate in unison therewith and

movable laterally thereof, each of said dies
being provided at its end opposite its cutting-
face with inner and outer external thrust-
faces located in line and having a recess be-
tween them extending centrally across the
outer face of the die at right angles to the
axis of said body to render the die reversible,
said die thrust-faces being adapted to bear
against said body thrust-faces during opera-
tion, substantially as described.

13. Thecombination withasupporting-body
provided with adjusting-blocks, each of said
adjusting-blocks baving an internal thrust-
face that is parallel with the axis of the body
and means to adjust said blocks relatively to
each other laterally of the body, of a die-
holder connected with the body to rotate in
unison therewith and movable axially there-
of, and a plarality of dies movable along said
die-holder laterally of the body and provided
at their endsopposite their cutting-faces with
external thrust-faces that bear against said
internal thrust-faces during operation, said
dies being movable with said die-holder axi-
ally of sail body during operation independ-
ently of said internal thrust-faces, substan-
tially as described.

14. The combination with an internally-
tapered supporting-body provided with exter-
nally-tapered adjasting-bloeks having inter-
nal thrust-faces, said body being provided
withscrews adapted to have engagement with
said blocks to lock them from movement axi-
ally of the body, of a plurality of dies con-
nected with said body to rotate in unison
therewith and movable laterally thereof and
provided at their ends opposite their cutting-
faces with external thrust-faces that bear
against said internal thrust-faces daring op-
eration, said dies being movable axially of
said body during operation independently of
sald internal thrust-faces, substantially as
described.

15. The combination of a supporting-body
provided with adjusting-blocks having inter-
nal thrust-faces, means to adjust said blocks
axially and laterally of said body and means
to hold said blocks from movement axially of
said body while permitting them tohave move-
ment laterally thereof, with a plurality of dies
connected with gaid body to rotate in unison
therewith and movable laterally thereof and
provided at their ends opposite their cutting-
faces with external thrust-faces that bear
against said internal thrust-faces during op-
eration, said dies being movable axially of
said body during operation independently of
said internal thrust-faces, substantially as de-
seribed.

16. The combination of a supporting-body
provided with adjusting-bloeks having inter-
nal thrust-faces, means to adjust said blocks
relatively to each other laterally of said body
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and adjusting-screws adjustably connected
with said body, each of said blocks having a
slip-joint connection with its associate adjust-

"ing-screw tomovein unison therewith axially

of the body and independently thereof later-
ally of the body, with a plurality of dies con-
nected with said body to rotate in unison
therewith and movable laterally thereof and
provided at their ends opposite their cutting-
faces with external thrust-faces that bear
against said internal thrust-faces during op-
eration, said dies being movable axially of
said body during operation independently of
said internal thrust-faces, substantially as de-
seribed.

17. The combination of a body provided
with internally-tapered abuntments, each of
said abutments having its tapered face in-
dented by a groove extending therealong, ad-
justing-blocks having internal thrust-faces
and provided with T-slots extending laterally
of said body, flanged screws adjustably car-
ried by said body and having their flangesin
mesh with said T-slots and extending into
said grooves, with a plurality of dies connect-
ed with said body to rotate in unison there-
with and movable laterally thereof and pro-
vided at their ends opposite their cutting-
faces with external thrust-faces that bear
against said internal thrust-faces during op-
eration, said dies being movable axially of
said body during operation independently of
said internal thrust- faces, substantially asde-
scribed.

18. The comblnatlon with a supporting-
body provided with adjusting-blocks having
internal thrust-faces, of a die-holder connect-

‘ed with said body to rotate in unison there-

with and movable axially thereof, said die-
holder and blocks having abutting members
to regulate the movement of said die-holder
axially of said body, and a plurality of dies
movable alongsaid die-holderlaterally of said
bodyand prov1ded at their ends opposite their
cutting-faces with external thrust-faces that
bear against said internal thrust-faces during
operation, said dies being movable with said
die-holder axially of said body during opera-
tion independently of said internal thrust-
faces, substantially as deseribed.

19. The combination with a supporting-
body provided with internal thrust-faces, of
a die-holder connected with said body to ro-
tate in unison therewith and movable axially
thereof, and a plurality of diesmovable along
said die-holder laterally of said bodyand pro-
vided at their ends opposite their cutting-

faces with external thrust-faces that, bear

against said internal thrust-faces du11n0‘ op-
elamon, said dies being movable with sa1d
die-holder axially of said body during opera-
tion independently of said internal thrust-
faces, said die-holder also -having movement
laterally of said body to permit said dies fto
center themselves with the axis of rigidly-
held work, substantially as described.

20. The combination with a body provided

with internal thrust-faces; of a plurality of
independent dies connected with said body to
rotate in unison therewith and movable lat-
erally thereof and provided at their ends op-
posite theircutting-faces with external thrust-
faces that bear against said internal thrust-
faces during operation,and aspringor springs
to press said dies outwardly laterally of said
body, substantially as described.

21. The. combination with a supporting-
body provided with internal thrust-faces, of
a die-holder connected with said body to ro-
tate in unison therewith and movable axially
thereof, and a plurality of dies movable along
said die-holderlaterally of said body and pro-
vided at. their ends opposite their cutting-
faces with external thrust-faces that bear
against said internal thrust-faces during op-
eration, said dies being movable with said
die-holderaxially of said body independently
of said internal thrust-faces, and a spring or
springs to press said dies outwardly laterally
of said body, substantially as deseribed.

22. The combination with a ' supporting-
body provided with internal thrust-faces, of
a die-holder connected with said body to ro-
tate in unison therewith and movable axially
thereof, and aplurality of dies movable along
said die-holder laterally of said body and pro-
vided at their ends opposite their cutting-
faces with external thrust-faces that bear
against said internal thrust-faces during op-
eration, said dies being movable with said
die-holder axially of said body independently
of said internal thrust-faces,and a bow-spring
having its ends adapted to press said dies
apart, substantially as described.

23. The combination with a supporting-
body provided with internal thrust-faces, of a
die-holder connected with said body to rotate
inunison therewithand movable axially there-
of, and a plurality of dies movable along said
die-holder lateérally of said body and provided
at their-ends opposite their cutting-faces with
external thrust-faces that bear against said
internal thrust-faces during operation, said
dies being movable with said die-holder axi-
ally of said body independently of said in-
ternal thrust-faces, and a spring to presssaid
dies outwardly laterally of said body, said
die-holder having a slot to guide said spring,
substantially as deseribed.

24. The eombination with-a supporting-
body provided with internal thrust-faces, of
a die-holder connected with said body to ro-
tate in unison therewith and movable axially
thereof, and a plurality of diesmovable along
said die-holder laterally of said body and pro-
vided at their ends opposite. their cutting-
faces with external thrust-faces that bear
against said internal thrust-faces during op-
eration, said dies being movable with said
die-holder axially of said body independently
ofsaid internalthrust-faces,and a bow-spring
having its-ends bent into-engagement with
said dies; said die-holder having a slot ex-
tending laterally of said body to guide said
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spring, and means to retain said spring in
said slot, substantially as cdescribed.

25. The combination of a supporting-body
provided with adjusting-blocks having inter-
nal thrust-faces, means to adjust said blocks
relatively to each other laterally of said body
and means to hold said blocks from move-
ment axially of said body while permitting
them to have movement laterally thereof,
with a die-holder connected with said body
to rotate in unison therewith and movable
axially thereof, and a plurality of dies mov-
able along said die-holder laterally of said
body and provided at their ends opposite their
cutting-faces with external thrust-faces that
bearagainst said internal thrust-faces during
operation, said dies being movable with said
die-holder axially of said body during oper-
ation independently of said internal thrust-
faces, and a spring or springs to retain said
adjusting-blocks in position, substantially as
deseribed.

26. The combination with an internally-ta-
pered supporting-body provided with exter-
nally-tapered adjusting-blocks having inter-
nal thrust-faces and T-slots in their lower
ends, flanged adjusting - screws adjustably
carried by said body and having their flanges
in mesh with said T-slots, said screws being
rotatable independently of said blocks to ad-
just the latter axially of the body and said
blocks being movable laterally of the body
independently of said screws, a die-holder
carried by said body to rotate in unison there-
with, and a plurality of dies movable along
said die-holder laterally of said body and pro-
vided at their ends opposite their cutting-
faces with external thrust-faces that bear
against said internal thrust-faces during op-
eration, said dies being movable with said
die-holder axially of said body, of a spring or
springs to retain said adjusting-blocks in
mesh with said serews, substantially as de-
seribed.

27. The combination with a supporting-
body provided with inner and outer internal
thrust-faces located in line and having a
recess between them, a die-holder connected
with said body to rotate in unison therewith
and movable axially thereof, and a plurality
of diesmovablealongsaid die-holderlaterally
of said body and with said die-holder axially
of said body, each of said dies being provided

(A

at its end oppositeits ontting-face with inner
and outer external thrust-faces located in line
and having a recess between them, of aspring
or springs to press said dies apart to cause
their inner external thrust-faces to mesh with
the recesses between the inner and outer in-
ternal thrust-faces of the body to regulate the
outward movement;-of the die-holder axially
of the body, substantially as described.

28. The combination with a supporting-
body provided with internal thrust-faces,of a
plurality of independentdies connected with
said body to rotate in unison therewith and
movable laterally: thereof and provided at
their ends opposite their cutting-faces with
external thrust-faces that bear against said
internal thrust-faces during operation, said
dies being movable axially of said body dur-
ing operation independently of said internal
thrust-faces, and a die-holder movable axially
of said body and provided with a slideway
that meshes with said dies.to connect said
dies to move in'unison with said die-holder
axially of said body and independently of each
other along said die-holder laterally of said
body, substantially as deseribed.

29. The combination with a body, of dies
connected with said body to rotate in unison
therewith and movable laterally thereof, said
body having an elongated slot, and an adjust-
able stop having a projection secured thereto
and extending through and movable axially
of said body in said slot to permit said stop
tobe externally adjusted axially of said body,
and means toretain said stop in position when
adjusted, substantially as described.

30. The combination with a supporting-:
body provided with internal thrust-faces and
means to adjust said thrust-faces relatively
to each other laterally of said body, of a plu-
rality of dies connected with said body to ro-
tate in unison therewith and movablelaterally
thereof and provided at their ends opposite
their cutting-faces with external thrust-faces
that bear against said internal thrust-faces
during operation, said dies being movable
axially of said body during operation inde-
pendently of said internal thrust-faces, sub-
stantially as described.

. A. ERRINGTON,

Witnesses:

R. WILKENS,
D. J. WiLsoN.
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