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F 1’5' Claims. (Cl 153——71)
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Fig. 8 is a view taken on the line 8—8 of Fig. 1.

Fig. 9 is a sectional view taken on the line
8—9 of Fig. 2.

Fig. 10 is a view taken on the line 10—(0 of

Fig. 2.

Fig. 11 is a view taken on the line |1—{{ of
Fig. 1.

Fig. 12 is a view taken on the line {2—I2 of
Fig. 2.

Fig. 13 is an enlarged view of the locking means
which controls proper cooperative positioning of
the forming heads and corresponds to a trans-
verse sectional view through the structure shown
in Fig. 9.

Fig. 14 is an enlarged view of the locking means
for securing the adjustable ring 82A which de-
termines the degree of relative movement of the
forming heads to bring the dies into proper form-
ing position.

Fig. 15 is a view illustrating the successive de-
grees of forming on-an article to be formed.

Fig. 16 is a view showing the movement of one
forming die relative to the other.

Fig. 17 is a view further illustrating the method
of forming as disclosed by this invention,

Referring to the drawings, the apparatus con-
sists of a movable head. | forming a part of the
parent machine, and supporting a die carrying
element, and a stationary head 2 forming a part
of the parent machine and carrying a movable die
element. Suitable means (not shown) are pro-
vided in the parent machine for produecing recip-
rocatory movement of -the movable head | to
bring the die elements into cooperative relation-
ship for forming of an . article positioned there-
between. This apparatus may be mounted on or
used with any suitable type of parent machine.

The die carrying element mounted on the mov.
able head { of the parent machine consists of a
cylinder 3 having a flange 4 by which the cylin-
der 3 is secured to the movable head { as by
means of machine screws §. - The uppermost end
of the cylinder 3 is provided. with a removable
cap 6 screw threaded into the top of the eylinder
and having a central bore T for receiving a re-
ciprocable rod 8 whieh carries on its bottom end
8 head 9 for engaging the part to be formed.
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adjustable nut 2¢ contained within the cylinder 3,
and which latter nut may be adjusted to vary
the compression forces and the resistance of the
spring 20.

The rod 8 carrying the head 9 extends down-
wardly through the bore 22 of the sleeve (5 and
has mounted thereon a bushing 23 having an an-
gular face 24 cooperating with the angular face
25 on a bushing or pad 26, which is screw thread-
ed into the bore of the sleeve 15 as at 27. Such
bushing 23 is resiliently urged into seated rela-
tionship with the bushing or pad 28 by means of a
spring 28. interposed between s shoulder 23

.formed by an enlarged bore 30 in the sleeve 15

and the top of the bushing 23. The angular sur-
face of the bushing 23 cooperates with the angu-

-lar surface of the bushing or pad 26, such surfaces

being urged together by the spring 28 serves to
center the rod 8 within the central bores of the
sleeve {5.

In an enlarged bore 31 in the lower end of the
sleeve 15 is mounted what in this instance is an
annular die element 32 having a die face 33 for
forming threads in a meta] cap, although it is
understood that the die face may be of various
configurations or contours as desired. The die
32 is held within the enlarged threaded lower
end of the enlarged bore 31 by a nut 34, and the
die 32 is positioned in a predetermined position
within the enlarged bore by a pin 35 which co-
operates with an opening 36 in the sleeve 15 and
an opening in the top of the die element 32. It
will be understood that the head 8 of the rod 8
is of such size as to Pass upwardly through the
die, as will be hereinafter described. »

As shown in Figures 1 and 3, the enlarged low-
ermost end of the sleeve 15 is externally threaded
as at 37 to receive a ring 38 carried by a nut 39,
and which nut 39 is adjustable to vary the posi-
tion of the bottom surface of the ring 38 with

© respect to the lower surface of the enlarged end -

45

Such head 9 may be of any suitable shape and -
is removable from the rod 8 so that substitution :

of heads of different size and shape may be made

60

as desired by being serew threaded into the lower -

end of therod 8 as at 10.

The head 8 is resiliently held in its full down. @,

position by a spring. i( interposed between the.

under side of the cap 6 and an annular shoulder”

12 on the rod 8, downward movement of the rod
8 and head $ being limited by a cap 18 screw
threaded on the top end of the rod 8 and of
such diameter as to bear against the upper face
of the cap 6 when the rod 8 is in its down posi-
tion. o BT

Extending through a bore 14 in the movable
head f of the parent machine is a sleeve 1§, such
sleeve 15 being held against rotary movement
with respect to the movable head I by g key 16
carried by the sleeve and interfitting with g key-
way 17 in the movable head 1, but being capable
of vertical movement with respect to the movable
head . Downward movement of the sleeve 15 is
limited by a nut 18 engaging with threads (9 on
the uppermost end of the sleeve 15, and the sleeve
15 is resiliently urged toward its down position,
where the nut 18 bottoms on the upper side of
the movable head {, by a spring 20 which is in-
terposed between. the top of the nut 18 and an
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of the sleeve 15, and therefore the distance which
the sleeve 15 moves .into the lower head as and
for the purpose hereinafter described. To lock
the nut. 39 and ring 38 in adjusted position there
is provided a spring-pressed finger 40 (Figs. 2 and
3), one end of which normally engages grooves
#1 in the nut 29 to lock the nut against rotation
relative to the ring but which may be disengaged

Arom such grooves to permit adjustment of the
‘nut and the ring. It is noted that the ring 38

is swivelly connected to the nut and so rotates
on sleeve portion 37.. The pawl 40 locks. the nut
39 and ring 38 against relative rotation and since
both the ring 38 and nut .39.are threaded on the
sleeve portion 37, the ring and nut form g .lock
nut combination to prevent their joint movement
on the sleeve portion 37 when the pawl 40 engages
grooves 41 in the nut 39. . .

Mounted in the lower stationary head 2 of the
parent machine is a sleeve 42 (Fig. 11) having a
flange 43, by which the sleeve is secured to the
under side of the stationary head 2.as by means
of machine screws 44.. Interposed between the
flange 43 and the bottom face of the head 2isan
annular bushing 45, the purpose of which will be
hereinafter described. The sleeve 42 has g re-
duced neck portion 46 extending upwardly into a
bore 41 in the stationary head 2. Mounted in
the internal bore of. the sleeve 42 is an upper
bearing 48 and a lower bearing 4% in which a
sleeve §0 rotates, and. secured to the lower end of
the sleeve 50, which extends beyond -the bottom
end of the sleeve 42, is a. pulley or other means
51 for connecting a source of power thereto, such
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pulley being secured to-the sleeve 88 as by means
of @ keéy 53 interfiitting with a keyway in the
pulley, as well as set screw 54 of which there-may
be any desired number. The bearings 48 and 49
are held in: proper spaced relation by & spacer
bushing 55, and there is a bushing 56 thieaded
into the lower end of the sleeve 42 for holding the
bearing 69 and providing & bore for a suitable
grease retainer 5%, and thers:is @ spacer bushing
56/ positioned between the bearing: 48 and‘ &
slinger ring 58 which carries: any leakage away
for deposit in 2. suitable receptacle (not shown).
The upper bearing 48 is positioned agdinst a
shoulder 59 on: the upper end of the sleeve: 50:

Mounted in the bore 60 of the sleeve: 50t isi-a
sleeve 6. As shown in Figures 1% and 12, the
sleeve 61 is.of considerably less diameter through
its medial portion than the internal diameter of
the bore 60 of sleeve 5B, such differences in di-
ameter being provided. so that the: sleeve 61 may.
be moved eceentrically of the bore: §8; as will be
hereinafter deseribed. The: upper’ end: of the
sleeve &1 is enlarged and shaped to provide a
cam member 52, which coacts with a cam: surface
63 formed infernally in the upper end:of the sleeve
50. At the lower end of the sleeve: Gi- there is
provided: a. cam. member 63" (Figures 1 and 2)
which is maintained on. the lower end of the
sleeve 61 by a nut 64, and which: is' Keyed: to the
lower end: of the sleeve 61 by a key 65 (Figure. 2
carried by the sleeve: and: cooperating with: a:key=
way 66 inicam.63’. Thiscam: 68’ has a-cam.sur-
face 61 cooperating with a camr surface 68 pro-
vided: internally of the driving pulley 54. Thus;
vertical movement. of the sleeve §1: will produce
an eceentric. positioning of the sleeve 61 with re-
spect to the internal bore' 68: of ‘the sleeve: 50 as
clearly illustrated in Figs. 2-and 12. The-upper
end: of the sleeve 54 is keyed to the sleeve 88 by
means.of a key: 6% which cooperates with: a key-
way 18 in. the upper end-of the sleeve 88 to:secure
the sleeves 61 and 50 together for simultaneous
rotation, such mounting at. the same time per-
mitting a vertical movement of the:sleeve § { with
respect to the sleeve 50, sirice. the keyway 10° is
angularly disposed on the same plane as the fdace
of the cam 63.

Mounted. in. bearings. 71 and 72 within the
sleeve 81 is a:rod 13 Figures 2 and 11,.the rod 13
being so mounted as not to be rotated by rotation
of the sleeve 6f. The rod 13 moves into and.out
of' eccentric: relation with: respect to: the driven
sleeve: 50; with like: movement of the: sleeve 61
whereby. rotation of: the sleeves 80 and.6f and ec-
centric positioning of the sleeve’ 61 ang the rod
12 will produce an orbital movement. of: the rod
13, The rod 13 has:an’ opening 14 in: the: top
thereof to-receive a die member 19 having a die
configuration-16-on-one end-thereof, the die mem-
ber being held in' the opening T4 by a wedging
action: produced: between the: opening- T4 arid - the
die- memper 15 through tightening an: arbor 11
extending upwardly through the rod:13-and'screw
threaded. into the die-member-15:as:at* 18; the ar-
bor 17 being provided on its'lower end: with:a-nut
18 so that it:may be tightened by: the: use:of a
suitable. tool.

The: uppermost: end: of the-rod: 73 has: an
annular enlarged portion: 88.-which: rests: upon
an. annular shoulder 81 on. a. ring: 82.. This
annular enlarged. portion 86-is so-held that-it
and the other attached.rod. 13. may. move uni-
versally laterally in.any direction i. e. radially
with respect to the axis.of rod 13, but.is held
against. rotative. movement.. As.shown, the an-
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nular enlarged portion 80 iy provided with two .
keyways 83 (Figs. 14 and 3) on “its vpper side;
such keyways being. diametrically oppositely dis-
posed 180° from: each: other. An annular ¥ing: 85
is positioned betweern: the upper side of the anniu«
lar portion: 80 and the under surface of & plate
86 forming a part-of the ring and is provided - with
keyways 81 matching the keyways 83 Keys: 88
interfit. with: the matching keyways:- 83 and. 87.
Disposed in the upper surface of the ring 85 and
the under surface. of the plate 88, but located 90°
frém: the keyways 88 and 87T, are keywaiys 89 and
90 (Fig. 3), receiving keys ¥~ Thus; the: annu-
lar enlarged: portion §0- may move laterally uni-
versally, i. e, radially, in any: direction- 1. e. with
respect to the axis of rod 13, but is held against
rotative movement with respect to-the axis of ‘rod
13 sinice: the stationary sleeve 42 and ring 82 are
held against relative rotative movement by 2 key
49’ carried by the sleeve 82-and interfitting with
2 keyway 92 in'the ring 82,

The ring 82 rests: upon the upper-end of & plu-
rality of pins 93 which are annularly spaced, as
shown in Fig. 2 and Fig. 3, and which extend up-
wardly through the bushing 45 disposed between
the sleeve 42 and the stationsdry head 2. The
pins 8% have shoulders: 94’ which limit: their up-
ward movement and these pins are urged towards
their uppermost position. by springs: 98 disposed
in: bores 96 in the sleeve 42. and: resting on the
upper end: of threaded screws: 87 which may- be
adjusted upwardly or downwardly to: vary the
compression: résistance: of the springs: 95. such
spring and pin arrangemeént resiliefntly’ holds: the
ring §2 in its upward position’ but permits: down-
ward movement theréof under pressure..  Theari-
nular bushing &5 has an annular raised portion 98
to hold such- bushing: against lateral moverent.

The uppermosi. end: of the ring 82 is threaded
o receive an internally threaded ring or nut §2*
(Fig. 14) whieh: is adjustable: upwardly or dowri-
wardly on the ring 82 to control the limit -of
dowriward movement of the ring 82 with: respect
to the sleeve 42 by bottoriing on: contacting pins
3% (Fig. 2) disposed i annuladr spaced relation
arourid the bore in the stationary head 2.  Such
adjustment determines the degree off " orbital
movement: of’ the male die as: hereinafter de-
serived.. A locking' means' (Figs: 8 and. 14): for
maintaining the ring or nut §2¥ in adjusted po-
sition is provided; this locking means: consistiiig
of & spring-pressed finger 99 carried by the ring
36, and having an end (00 adapted: to. e urged
into engagement with grooves: 1§61 on the ocater
circumferential surface of the ring or nut 824

The plate 86 is secured torthe upper end of the
ring 82 by screws {02 (Fig. 97 and has a central
bore 10% in which is- dispesed" the- suppart for
the article to-be formed. Such support (Figs: 1,
2, 5, and' 6) comprises a centraliy aperfured
plate {04 fitting within the central bore of the
ring' 86 and having a-downturned flange {05 at
its outer circurnference to form a receptacle for
a cenlrally’ apertired plate™ 106. Disposed- be-
tween the plates |04 and-{ 8§ is*a ‘ceritrally aper-
tured plate (07, Fig. 5, having a beveled edge 148
which cooperates with'a bevel 109'on the ring 104.
The entire assembly is limited it its upward move=-
ment by screws 110 (Pig. 9) and' is'urged toward
its upperimost position by a spring {4t in'the bore
163 and- disposed beétween the:under- side- of' the
plate 186 and the upper surface of the enlarged
annular portion 80 of the rod 13.  The article A
to be formed: rests on the intermediate’ plate- 197,
and tHe male die’ 75 extends into" the  aligned
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central apertures in the plates. Since the inter-
mediate plate 10T may freely move laterally uni-
versally in any direction when the parts are in
operating position, as hereinafter described, the
article and its support will follow the orbital path
of the male die element so that the article to be
formed will be in substantially point contact with
the female and male dies.

To prevent misalighment of the male and fe-
male dies 15 and 32 and maintain the dies in
alignment, as well as to prevent breakage or in-
jury to the machine parts, should all parts not
be in proper position to operate or be operated
upon when the upper head and die carrying ele-
ment is moved into or toward cooperative rela-
tion, the cenfral bore of the plate 86 is provided
with two vertically disposed grooves {12 (Fig. 9).
The ring 38 carried by the enlarged lower end of
the sleeve 15 is provided with diametrically op-

Dposed depending ears 113 adapted to fit into the «

grooves 112 if the upper and lower heads are in
proper alignment. Each tongue or ear ({3 is
provided with a notch (14 having a cam surfacs
115 for cooperation with a cam surface {16 on a

sliding key (17 mounted for horizontal sliding o

movement in ways or T-slots 118 in the plate 85
and normally held out of engagement with the
notches {14 in the ears 118 by suitable means (not
shown). Positioned in vertical openings {18’ in

the plate 86 are pins {19 held down by clamps ‘

118’ engaging flanges {20 on the bottom of the
pins the clamps 119’ being secured to the lower
head 2 of the parent machine by machine screws
121. The upper end of the pins {19 are provided
with cam surfaces' or stepped portions
Should the parts be in proper alisnment, the keys
£ 17 will be moved inwardly by the engagement of
a cam surface {24 on the keys {17 until they en-
gage the notches ({4 in the ears (13, as shown
in Fig. 13, thereby locking the die carrying ele-
ments together. However, should the parts not
be in proper aligned. relation, the keys will be
prevented from moving into the notches 114, and
the parts cannot then move into cooperative rela-
tion, and the dies will be held in non-operating
position by the keys bottoming on top of the
pins (18,

Should the parts not be in proper alizned
relation and held apart as hereinbefore described,
provision is made to prevent breakage of the
parts by pressure exerted between the movable
heads { and 2 of the parent machine. In such
an event, the sleeve {5 will be moved upwardly
against the resistance of the spring 28 and the
rod 8 will be moved upwardly against the resist-
ance of the spring (1. This resilient mounting
will obviously prevent breakage of parts. Also,
such resilient mounting permits the use of the
forming apparatus in parent machines which
have harmonic motion, giving sufficient time for
the forming action.

In the operation of the apparatus and the
performance of the method, assuming the parts
to be in the unoperative position, as shown in
Figure 1, an article A to be formed is placed
upon the plate {07 over the central aperture
therein as shown. Then, the head { with its
associated die-carrying element is moved towards
the head 2 and its associated die-carrying ele-
ment to bring the parts of the apparatus into
position for forming the part A between the fe-
male die member 32 and the male die member 75.

As the head | moves towards the head 2, the
pad 9 contacts the part A to hold it in pesition,
and continued movement of the head 1 towards
the head 2 causes the enlarged lower end of the
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sleeve 15 to contact the plate 104 and move the
blate 104 and its associated plates downwardly
against the resistance of the spring i1, such
downward movement bringing the die element 32
into cooperative aligned position with the die ele-
ment 75, the part A being disposed between the
die elements.

The head ! continues to move toward the head
2 until the ring 38 bottoms on the top of the plate
86 and produces a downward movement of the
ring 86 and the parts carried thereby, including
the sleeve 6! and rod 73, and movement of the
cams. 60 and 63 along the cam surfaces 63’ and
61 to move the sleeve 61, the rod 13, and the
male die 75 eccentrically of the bore 60 of the
rotatable sleeve 58. Assuming all of the parts to
be in proper aligned position, the tongues (13 on
member {5 (Fig. 8) enter the vertical grooves
112 in the bore of plate 86 and the keys ({7 are
moved horizontally by the cam surfaces on the
pins 119 on plate 85, as shown in Fig. 13, to lock
the parts in the operative position, shown in Fig.
3. After the parts are thus locked in operative
position, the plate 86, die 82, rod 13, die 75, and
sleeve 61 are forced downward in unison by fur-
ther movement of the head {, the cams 62 and
63’ acting to move the sleeve 6, the rod 73 and the
male die 75 eccentrically of the rotatable sleeve
50 with the result that the die 75 is brought into
active cooperative relationship to the die 32. It
being understood that the sleeve 59 is continu-
ously rotating, as is the sleeve G{, while the rod
13 and the male die are not rotating, such ec-
centric positioning will cause the male die to
move in an orbital path relative to the female
die. This is clearly shown in Figs' 3 and 16
wherein the regions designated E, F'and G on the
die member 785 serve to illustrate the fact that
the die member 75 in its orbital movement does
not rotate about its own axis and yet different
portions of the die 73 contact the work A. It is
noted that the rotation of the die 15 about its
own axis and turning movement of the die 75
relative to the female die structure is prevented
by the keys 88 and 91, and that, as a result, the
regions E, F and G on the die member maintain
their angular positions as shown in Figure 16.
Downward movement of the sleeve 82 is limited
by the ring 82= bottoming on the annularly spaced
pins 22,

As clearly shown, the die face 33 of the female
die 32 is greater in diameter than the diameter
of the male die surface 76. Thus, when the male
die is moved eccentric to the female die, it carries
the part A to be formed with it into engagement
with the forming surface of the female die, and
results in a minimum angle of incidence betwean
the dies for forming of the part A between the
dies. This is clearly illustrated in Fig. 16. Such
arrangement and action between the dies also
produces a forming by a sliding and wiping action,
and in a progressive manner. In Fig. 15 is shown
the forming of the threads to successively greater
depths by the cooperative action between the dies
hereinbefore described.

To overcome the difficulty heretofore experi-
enced in having the apices {98 of, for example,
threads produced on the formed part being so
thin as to fracture, in accordance with this in-
vention, the forming surfaces of the male and
female die elements are so formed and the sur-
faces thereof which produce the leading and
lagging sides of the threads are of such relative
angularity and form, and the male member pro-
ducing a wiping action on the article such that
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cooperative action of die slements will first form
the Teading and lagezing surfaces in such manner

that a bart of the metal in the partbeing formed
will be flowed or extruded toward theapex of the.
thread so that when the thread is-completed, the

apex will be of the same thickness as that of the
leading and lageing surfaces. This is wevident
from @2 consideration of the wiping or orbital
movement of the male die member illustrated in

igs. 16 :and 17 wherein the apex of the male die

member is more or less rounded or dulland the -

oross sectional area of the forming portion of the
male die element is such -with respect o :thecross
sectional area of the forming portion of ‘the fe-
male die element &s to ‘initially simultaneously
produce 2 forming extrusion or crowding of the

metal defining the leading and lagging ‘surfaves
toward the apex :of ‘the thread. ‘Subsegquent
wiping action of the male die member in the
20

final stage causes the rounded portion of the
male die member to he more effestive in ex-
panding the metal previously extruded or

crowded in the vicinity of the apex. By the use '
of this apparstus and method wherein the metal
25

is shaped by a sliding snd.wiping aetion, pro-
duced by the orbital movement of the thale die
member in.a progressive manner with respect
to the circumferential area of the article to be
formed, it is possible to form the article with
the expenditure of a minimum amount of power,
force and effort. L

‘Upon release or upward movement of the part
| of the parent machine, the parts are returded
to their normal inoperative position shovm in
Figz. 1 by means of the various spring members
hereinbefore described. S

Having fully described my invention, it.is to
be understond that I do not wish to be limited to
the details herein set forth, but my invention is
of the full scope of the appended claims.

I claim:

1. In a forming device, the combination c¢om=
prising 4 pair of heatds movable toward and away
from each other, a die member carried by each
of said heads, means arranged to automatically
move said die members into and out of coopera-
tive relation upon relative movement of said
heads, a stationary supporting gtructure for one
of said die members, msans mounted on said
supporting structure arranged to move sild one
die member with an article pinched therebetween
in an orbital path relative to the other die mem-

ber to produce on said article to be formed the - -

configuration of the dies, means rotatably sup-
porting said one die member on the last men-
tioned die moving means, means maintainisg o
fixed angular relationship between said one dte
member and said supporting
“‘ment of said one die metmber through gaid orbital
path, the other die member being mounted in
fixed angular relationship to said supporting
structure, '

2. In a forming device, the combitidtion Pede oy B
prising & pair of heads movable toward and away
from. each other, a die member carried By é3ch
of said heads, rmeatis arranged to automiatieally
iove sald die members info and cub of coBpers-
tive relation by reiative movement of said heads,
said die members being nermally moutitéd ¢omn-
centric and one of said die members heing mov-
aple into a position eecentric to the dther die
member upoh actuation of the Iast nmientioned
means, & stationary supporting structure for gaid
one die member, means, mounied. on said support-
ing structure arranged to produce movement. of
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strueture in move-

75

10

st one die haember in @h-orbital path relative to
the ‘other «dle ‘member with ‘an article pirchred
fhetebetween to produce on said article tb be
formed ‘the ‘configuration -of the dies, meais ro-
_tatably supporting ‘said -one die yiterhber ‘on tlie
Iast mentioned «die 'moving fneans, and heans
- maintaining a fxed angular relationship between
said 'one die member ‘and soid supporting sstrue-
ture, said other die member béing moufited in
fixed angalar relationship to said supporting
gstractare.

3. T ah apparatus for forming metal articles,
‘the combination comprising maule. and female
folming dies normally positioned congentric with
enph other ahg movable relatively into and out
of. cooperative relation, a stationary supporting
structure F0f safd male dle, Mmeans ingufited on
said supporting stiucture arfanged to Mmove said
imale die Into steentric felationship with said fe-
wmale die, mears arranged $o suppdit an article
to be formed in a position between ‘said forimirg
dies; and means effective upon operation of the
fitst mentioned means afranged to move said male
die in afi orbital path retative to the other die

10
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with said articie pinched therebetween to produce

on sald artiele to be formed the configuration of
- the'dies, means rotatably supporting said maledie
“on the last mentioned ¢ie moving means, means

maintaining 4 fixed angular relationship between
50 Said’male die And said supporting gtructure, said
fethale die being mounted in fixed angular rela-

tionship to saidl supporting structure. _
'4,.In an apparatus Tor forming metal articles,
the scombination comprising male and female

forming dies eath normally positioned concentric
‘with"each other and movable relatively into and
' - out-iof cooperative. relation, means arrangeq to
. support an article to be formed in a position be-
. “tweed-said forming dies, means arranged to move
4o Shidmale die to a position eccentric to the fefhale
 die; 4. stationary supporting -structure, means
.. ~mounted on said stationary supporting structure
for moving said male die in an orbital path rela-
tive to the female die with said artiele pinched
therébetween to produce on said article to be
forméd the vonfiguration of the die§; means ro-
tatably supporting said male die on the last men-
tioned die moving means; and means maintaining
" ‘a'fixed angular relationship between sald male
die atid said supporting structure, said female die
50 being mounted in fixed angular relationship to
said ‘supporting strueture. o )
.5, In an apparatus for forming articles; the
combination comprising a pair of dies each hav-
threaded portion which cooperates with
aded portion on the other die and nor-
neentric with each other, one of said dies
ésser in diameter than theé other, a sup-
-+ portingstrueture for said one die, means arranged
: tde relative movement between sald dies
one within thé other, means mountéd on
sai porting structure and actuated upon op-
“ération-of the last meriticned means arranged
to'move the die of lésser diatieter into a position
eecéntric to the otheér die With an article pinched
therebetweeri, méans for moving said ohe die of
. lesser. diameter ifi ti ]

55
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- strticture, the other die peing niouited il
70 angular refationship to said supporting striictiire.
- 6. T4 forming device of the character de-
-, seribed; & stationdry sUpPPOrting stricture, 4 first
yotataple slesve rotatably mounted on said EFtic-
ecoiid, sléeve mounted Within sdid fitst

- tiire;
sleeve for simultarieous rotation therewith afid
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for radial movement. with respect thereto,; means
for moving said second sleeve radially and longi-
- tudinally -with respect to said first sleeve, a~die
member carried by said second sleeve, means act~
ing on said die member for maintaining a fixed
angular relationship between said die member
and said supporting structure but allowing rota-
tion of said die member ahout the axis of said
first sleeve, and resilient means acting betwesn
said first and second sleeves to normally bias said
die member in a central position on the axis of
rotation of said first sleeve, and a second - die
member arranged to coact with said first-die
-member, said second die member being mounted
in fixed angular relationship to said supporting
structure. : T et ’

7. In a forming device of ‘the character de-
scribed, a stationary supporting structure, a first
rotatable sleeve rotatably mounted on said struc-

ture, a second sleeve mounted within said; first .

sleeve for simultaneous rotation ‘therewith and
for radial and longitudinal mcvement with re-
spect thereto, cam means disposed between said
first and second sléeves and operated upon said
‘longitudinal movement for positioning "said sec-
‘ond sleeve radially of said first sleeve, means act-
ing on said die member for maintaining & fixed
angular relationship between said die member
and said supporting structure but allowing ro-

tation of said die member about the axis of said

first sleeve, an article supporting ring encircling
said die member, and means resiliently mount-
ing said ring on and for independent movement
relative to said first sleeve, and g second - die
member arranged to coact with said first “die
member, said second die member being mounted
in fixed angular relationship to said supporting
structure. " - ' S .

© 8 In a forming device of the character de-
scribed, a stationary supporting structure, an
outer power driven sleeve rotatably mounted on
said structure, an inner driven sleeve mounted
within said outer sleeve for simultahedus rota-
tion therewith, guide means between said inner

5
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and outer sleeves allowing guided moveément of .

said inner sleeve both in its longitudinal direction
and in a radial direction with respect to said
outer sleeve, a die member mounted on said inner
sleeve, means maintaining a fixed angular rela-

45

tionship between said die member and said sup- .

porting structure but permitting its movement °

in an orbital path about the axis of said inner
sleeve, cooperating cam means between said inner
and outer sleeves whereby said inner sleeve is
moved radially with respect to said outer sleeve
upon application of a force to said inner sleeve
along its longitudinal axis, and a second die
member arranged to coact with said Airst die
mmember, said second die member being mounted

in fixed angular relationship to said supporting .

structure. o )

9. In a forming device of the character de-
scribed, .a stationary supporting structure,” an
outer power driven sleeve rotatably mounted on

60

said structure, an inner driven sleeve miounted

within said outer sleeve for simultaneous rota-
tion therewith, guide means between said inner
and ouber sleeves allowing guided movement of
said inner sleeve both in its longitudinal direc-
tion and in a radial direction with respect to said
outer sleeve, a die member mounted on said inner
sleeve, means maintaining a fixed angular rela-
tionship between said die member and said sup-
porting structure but permitting its movement
in an orbital path about the axis of said outer

65
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and’ outer sleeves whereby .said ‘inner sleeve is

‘moved radially with respect to said outer sleeve

upon application of a force to said inner sleeve
along its longitudinal axis, and resilient means

:acting between said outer and inner sleeves to
‘normally bias said di€ member in a central posi-

tion' on the axis of rotation of said outer sleeve,

‘and a second die member arranged to coact with
:said first die member, said second die member

being mounted in fixed angular relationship to
said supporting structure. - ‘

10. In a forming device of the character de-
scribed, a stationary supporting structure, a first
assembly comprising: an outer power driven
sleeve rotatably mounted on said structure, an
innér driven sleeve mounted within said outer
sleeve for simultaneous rotation therewith, guide
means between said inner and outer sleeves al-

Jowing guided movemeént of said inner sleeve both
in. its longitudinal direction and in a radial di-

rection ‘with respect to said outer sleeve, a first

‘die member mounted on said inner sleeve, means

maintaining a fixed gngular relationship between
said die member and said supporting structure
hut' permitting its movement in an orbital path
about the axis of said inner sleeve, cooperating

:cam -means between said inner and outer sleeves
‘whereby said inner sleeve is moved radially with
Tespect to said outer sleeve upon application of

a force to said inner sleeve along its longitudi-
nal axis; a second assembly movable relative to

“said first assembly and axially ‘aligned therewith,
isaid second assembly comprising a second die
:member positionable to encircle said first die

member, and means mounting said second die
member and effective to move -said inner sleeve
radially with respect to said outer sleeve, said
second die member being mounted in fixed angu-
lar relationship to said supporting structure.

11. In a forming machine of the character
described, a stationary supporting structure, an
outer power driven sleeve rotatably mounted on
said structure, an inner driven sleeve mounted
for movement in said outer sleeve in its longi-

‘tudinal- direction and in a radial direction with

respect. to said outer sleeve and for simultane-
‘ous rotation therewith, cooperating cam means

‘between said inner and outer sleeve whereby an

application of force fo said inner sleeve along
its longitudinal axis results in radial movement
of said inner sleeve in said outer sleeve, a die

‘member mounted on said inner sleeve, means

mounting said die member on said inner sleeve

‘whereby said-die member is maintained in fixed
-angular relationship with respect to said sup-

porting struecture but permitting its bodily move-
ment in an .orbital path about the rotational
axis of said outer sleeve, and adjustable stop
means between said inner and outer sleeves for
limiting the radial movement of said inner sleeve
with respect to said outer sleeve and a second
die member arranged to coact with said first die
member, said second die member being mounted

“in fixed angular relationship to said supporting

structure.
~-12..In- a forming machine. of the character

described, a stationary supporting structure, an
outer power driven sleeve rotatably mounted on
said structure, an inner driven sleeve mounted
for movement in said outer sleeve in its longitu-
dina}l" direction and in a radial direction with
respect to said outer sleeve and for simultaneous
rotation therewith, cooperating cam means be-

tween said inner and outer sleeves whereby an

sleeve, cooperating cam means between said inner 5 'applicati'gn' ‘of force-to said inner sleeve along
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its longitudinal axis results in radial movement
of said inner sleeve in said oufer sleeve, a die
member mounted on said inner sleeve, means
mounting said die member on said inner sleeve,
means whereby said die member is maintained
in fixed angular relationship with respect to
said supporting structure but permitting its
bodily movement in an orbital path about the
rotational axis of said outer sleeve, and adjust-
able stop means between said inner and outer
sleeves for limiting the radial movement of said
inner sleeve with respect to said outer sleeve,
and resilient means acting between said outer
and inner sleeves to normally bias said die mein-
ber in a central position on the axis of rotation
of said outer sleeve, and a second die member
arranged to coact with said first die member,
said second die member being mounted in fixed
angular relationship to said supporting struc-
ture.

13. In a forming machine of the character de-
scribed, a stationary supporting structure, a first
assembly comprising: an outer power driven
sleeve rotatably mounted on said structure, an
jnner driven sleeve mounted for movement in
said outer sleeve in its longitudinal direction
and in a radial direction with respect to said
outer sleeve and for simultaneous rotation there-
with, cooperating cam means between said inner
and outer sleeves whereby an application of force
to said inner sleeve along its longitudinal axis
vesults in radial movement of said inner sleeve
in said outer sleeve, a die member having a spiral
screw thread die face mounted on said inner
sleeve, means mounting said die member on said
inner sleeve means whereby said die member is
maintained in fixed angular relationship with
respect to said supporting structure but per-
mitting its bodily movement in an orbital path
about the rotational axis of said outer sleeve, ad~
justable stop means between said inner and outer
sleeves for limiting the radial movement of said
inner sleeve with respect to said outer sleeve;
a second assembly movable relative to said first
assembly and axially aligned therewith, said sec-
ond assembly comprising a second die member
having a cooperating spiral screw thread die face
positionable to encircle said first die member,
means mounting said second die member and
movable into engagement with said inner sleeve
to move the same radially with respect to said
outer sleeve, adjustable means for adjustably
positioning said second die member on the last
mentioned means whereby the screw threads
on said first and second die members may be
matched, said second die member being mounted
in fixed angular relationship with respect to said
supporting structure.

14. In a die forming machine of the char-
acter described, a stationary supporting struec-
ture, a first power driven sleeve rotatably mount-~
ed on said supporting structure, a second sleeve
movable longitudinally with respect to said first
sleeve and mounted for simultaneous rotation
therewith, said first and second sleeves extending
generally coaxially, a die member mounted on
said second sleeve, said die member extending
generally along the axis of said second sleeve,
means whereby said die member is maintained
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in fixed angular relationship with respect to said 70
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supporting structure but yet is free to move fo
different eccentric positions with respect to the
rotational axis of said first sleeve, cooperating
cam means acting between said first and second
sleeves whereby an application of force to said
second sleeve results in both longitudinal and
radial movement of said second sleeve with re-
speet to said first sleeve to thereby move said
die member to different eccentric positions with
respect to the rotational axis of said first sleeve,
abutment means acting between said first and
second sleeves for limiting the longitudinal move-
ment of said second sleeve whereby the eccentric
position of said die member may be -adjusted,
and a second die member arranged to coact with
said first die member, said second die member
being mounted in fixed angular relationship to
said supporting struecture.

15. In a die forming machine of the character
described, a stationary supporting structure, a
first power driven sleeve rotatably mounted on
said structure, a second sleeve movable longitu-
dinally and radially with respect to said first
sleeve for simultaneous rotation therewith, said
first and second sleeves extending generally co-
axially, a die member mounted on said second
sleeve, said die member extending generally along
the axis of said second sleeve, means mounting
said die member on said second sleeve, means
whereby said die member is maintained in fixed
angular relationship with respect to said sup-
porting structure but yet is free to move to differ-
ent eccentric positions with respect to the rota-
tional axis of said first sleeve, cooperating cam
means acting between said first and second
sleeves whereby an application of force to said
second sleeve results in both longitudinal and
radial movement of said second sleeve with re-
spect to said first sleeve to thereby move said
die member to different eccentric positions with
respect to the rotational axis of said first sleeve,
abutment means acting between said first and
second sleeves for limiting the longitudinal move-
ment of said second sleeve whereby the eccentric
position of said die member may be adjusted,
resilient means acting between said outer and
inner sleeves to normally bias said die member
in a central position on the axis of rotation of
said first sleeve, and a second die member ar-
ranged to coact with said first die member, said
second die member being mounted in fixed an-
gular relationship to said supporting structure.

HIRAM R. CHEEK.
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