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This invention relates to pipe-shaping ma-

chines of the type wherein the pipe-shaping
means is mounted on a rotating spindle that is

moved axially by means of a nonrotating
piston, and the friction between the spindle
and the nonrotating piston is relieved by a
liquid bearing interposed therebetween. In
such machines the body of liquid, which
forms the liquid bearing, is maintained be-
tween the spindle and the piston by .contact-
ing portions thereof. In actual practice,
there is a tendency for the spindle to deflect
due to the heavy pressure thereom, thereby
causing the portions that form the seal for

the liquid bearing to separate and permit the -

liquid to escape and thus decrease the effi-
ciency of the bearing. These deflections of
the spindle also tend to cock the piston in the
cylinder, and thus further decrease the effi-
ciency of the machine. The principal object
of the present invention is to provide an ar-
rangement which will permit such deflections
of the spindle without destroying the liquid
bearing between the spindle and the operat-
ing piston therefor and without causing said
piston to cant or cock'in the cylinder. Other
objects are simplicity and economy of con-
struction and compactness of design. The in-
vention consists in the construction, combi-
nations and arrangements of parts herein-
after described and claimed.

In the accompanying drawings, which
form part of this specification and wherein
like symbols refer to like parts wherever they
oceur, ‘

Fig. 1 is a plan view of a portion: of a
pipe-shaping machine embodying my in-
vention; :

Fig. 2 is a side elevational view of the ma-

chine, partly in vertical longitudinal'section;

and :

Fig. 8 is an enlarged fragmentary longi-
tudinal section through the cooperating en
portions of the spindle and the operating pis-
ton therefor. v

Referring to the accompanying drawings,
my invention is shown in connection with a
machine for flanging or otherwise shaping
the ends of the metal pipes. The present
pipe-shaping machine comprises. a bed .1,

‘member in

upon which is mounted a headstock 2 having
a -horizontally disposed rotary and axially
movable spindle 3 mounted therein which ex-
tends longitudinally of said bed. Secured to
the forward end of the spindle is a face plate
4, upon which is mounted a pipe-shaping
) the form of a combined flanging
and upsetting roller 5-adapted to engage the
end of a pipe 6 to form a flange thereon.

Mounted on longitudinal- slideways 7 pro-.

vided therefor on a bed 1 is a pipe holder 8

60

provided with a die 9, adapted to receive and -

shape the portion of the pipe 6 that is forced
therein by the rotating flanging roller 5.
The pipe holder 8 is held against movement
ander the thrust of the flanging roller 5

by means of parallel tension rods 10 that ex-

tend longitudinally of the machine on oppo-
oite sides thereof. The pipe holder 8 is se-
cured to the tension rods 10 by means of
suitable clamps 11; and said tension. rods

_are provided with nuts 12 that bear against

the headstock 2 and prevent forward slid-
ing movement of said rods: : '
The spindle 8 is rotated in the headstock
2 by means of a worm 13 on.a eross-shaft 14,
which is driven by an electric motor 15 and
meshes with a worm gear 16 fixed to a shaft
17 that extends longitudinally of said spin-
dle. The worm gear shaft I7 is mounted in
cuitable bearings 18 provided therefor in
the headstock 2 and is provided with a pinion
19 that meshes with a gear 20" fixed to the
spindle 3. The pinion 19 is made wide
enough so that it will remain in mesh with
the gear 20 on the spindle 3 during the re-
ciprocating movement of the latter.
spindle 3 1s reciprocated in the headstock 2
by means of a piston 91 mounted in-a cyl-
inder 22 secured to the rear end of said head-
stock: The piston 21 is reciprocated: in the
cylinder 22 by means of hydraulic pressure,

d preferably oil, that is supplied to the opposite

ends of the cylinder through pipes or con-
duits 22a leading from a suitable pump {not
shown). - . :

The piston: 21 has an annular head 23 re-

-movably secured thereto, preferably by

means-of cap serews 24; and a-cup. packing
is clamped between the. pisten and  the an-
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nular head member thereof to prevent the
oil from working past said piston. The pis-
ton 21 is preferably prevented from rotating
with the spindle 3 by suitable means (not
shown) so as to prevent unnecessary friction
between the cylinder and the annular head
and cup packing carried by said piston. The
spindle 3 has a rear end portion 8 of reduced
diameter which extends loosely through the
opening in the annular head 23 of the non-
rotary piston 21 and is thréaded to receive
anut 25. The rear end of the opening in the
annular piston head 23 is enlarged to accom-
modate the spindle nut 25, such enlarged por-
tion forming a shoulder 234 against which
said nut bears through a washer 96 interposed
between said nut and said shoulder. Mount-
ed on the reduced inner end portion 8« of
the spindle 3 between the shoulder 27 thereof
and the outer end of the piston head 23 are
two annular members or collars 28 and 29 of
hardened steel. The forward collar 28 is
snugly fitted on the spindle 8 in abutting re-
lation to the annular shoulder 27 thereof and
terminates flush with the outer edge of said
shoulder; and the rear collar 29 is a larger
collar of a diameter slightly less than the
diameter of the piston head 23 and has a
loose fit on said spindle. The two collars
are secured to the spindle 8 for rotation
therewith by means of dowel pins 30 that
have a snug fit in the spindle and in the for-
ward collar 28 and have a loose it in the rear
collar 29, -

The opposing faces of the two collars 98
and 29 are provided with cooperating spheri-
cal surfaces, the collar 28 having a convex
spherical surface 28¢ and the collar 29 hav-
ing a concave spherical surface 294. The
cooperating spherical surfaces 28¢ and 29¢
of ‘the collars 28 and 29, respectively, are
ground and lapped to obtain an accurate fit
and the center of spherical curvature of both
surfaces is located at the axis of the spindle.

The forward end of the piston head 23 is
provided at its peripheral margin with an
annular rib 235 of relatively narrow width
which forms a space 81 between the OppoOs-
ing faces of the nonrotating piston head and
the rotary spindle collar 99 adapted to re-
ceive a body of liquid, preferably oil, which
forms a liquid bearing for relieving friction
between ‘said piston head and said collar,
The body of oil is introduced into the space
31 between the piston head and the spindle
collar 29 cooperating therewith through
ports 32 leading from the chamber formed
by the enlarged inner end portion of the bore
in the removable piston head 23. The cham-
ber is supplied with oil from the rear end of
the cylinder 22 through ports 83 in the for-
ward end of the piston.

By the arrangement described, the spheri-
cal joint between the collars 28 and 29 carried
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by the rotary spindle 8 permits the spindle to
deflect or cant independently of the piston
21 and the collar 29 engaged thereby, thereby
maintaining the cooperating surfaces of said
collar and the annular rib 98% of said piston
in contact flatwise with each other and thus
preventing the body of oil, which forms the
liquid seal for relieving the friction between
the nonrotating piston and the rotating spin-
dle, from escaping from the space provided
therefor between said piston and said collar.
This spherical joint also prevents cocking of
the piston in the cylinder when the spindle
is canted or deflected.

Obviously, the hereinbefore described ar-
rangement admits of considerable modifica-
tion without departing from the invention.
‘Therefore, I do not wish to be limited to the
precise construction shown and described.

What I claim is: :

1. A pipe-shaping machine comprising a
rotary and axially slidable spindle, means on
said spindle for shaping the Pipe, a nonrotary
piston for reciprocating said spindle, and a
connection between said rotary spindle and
said nmonrotary piston permitting deflection
of the former independently of the latter.

2. A pipe-shaping machine comprising a
rotary and axially slidable spindle, means on
said spindle for shaping the pipe, a nonrotary
piston for reciprocating said spindle, a con-
nection between said rotary spindle and said
nonrotary piston including a Hquid bearing
interposed between the opposing faces there-
of, and means for permitéing said spindle to
deflect without disturbing said liquid bearing.

3. A pipe-shaping machine comprising a
rotary and axially slidable spindle, means on
said spindle for shaping the pipe, a nonro-
tary piston for reciprocating said spindie, a
connection between said spindle and said pis-
ton including a member carried by said spin-
dle for recelving the thrust of said piston,
the contact surfaces of said piston and said
member being limited {0 an annular band,
thereby forming a space between gaid piston
and sald member adapted to receive g liquid,
and a spherical joint between said spindle and
said member permitting deflection of said
spindle independently of said member.

4. A pipe shaping machine comprising a
rotary and axially movable spindle, a piston
for reciprocating said spindle, means for con-
necting said spindle with said Ppiston, said
means including a collar loosely secured to
said spindle between the forward end of said
piston and an ennular shoulder on sajd spin-
dle, the area of contact between the opposing
faces of said collar and said piston being
limited to an annular band, thereby forming
& space between said piston and said collar,
means for supplying a liquid under pressure
to said space, and means for permitting said
spindle to deflect independently of said mem-
ber and said piston. T '
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5. A pipe-shaping machine comprising a
rotary and axially slidable spindle, means.on
said spindle for shaping the pipe, a nonro-
tatable piston for reciprocating said spindle,
and a connection between said spindle and
said piston permitting deflection of the
former independently of the latter, said con-
nection including a collar fixed to said spin--
dle, and a second collar loosely surrounding
said spindle between said first-mentioned
collar and said piston and operatively con-
nected to said piston for rotation therewith,
the opposing surfaces of said collars being
shaped to form a spherical joint therebe-
tween. »

6. A pipe-shaping machine comprising a
rotary and axially slidable spindle, means on
said spindle for shaping the pipe, a nonrotat-
ing piston for reciprocating said spindle, a
connection between said spindle and said pis-
ton including a collar loosely surrounding
said spindle and connected thereto for rota-
tion therewith, a liquid seal interposed be-
tween said collar and said piston, and a joint

5 between said spindle and said collar permit- -

ting deflection of said spindle independently
of said collar.

7. A pipe-shaping machine comprising &

rotary and axially slidable spindle, means
on said spindle for shaping the pipe, a non-
rotating piston for reciprocating sald spin-
dle, a connection between said spindle and
said piston including a collar rotatable with
said spindle for receiving the thrust of said
piston, the contact surfaces of said piston
and said collar being limited to an annular
band, thereby forming a space between said
piston and said collar adapted to receive &
liquid under pressure, and a spherical joint
between said spindle and said collar permit-
ting deflection of said spindle independently
of said collar. o

8. A pipe-shaping machine comprising a
rotary and axially movable spindle, a piston
for reciprocating said spindle, means for
connecting said spindle with said piston, said
means including a collar loosely secured to
said spindle between the forward end of said
piston and an annular shoulder on said spin-
dle, the area of contact between the opposing
faces of said collar and said piston being lim-
ited to an annular band, thereby forming a
space between said piston and said collar,
means for supplying liquid under pressure to
said space, and means for permitting said
spindle to deflect without imparting such
movement to said collar.

9. A pipe-shaping machine comprising a
rotary and axially slidable spindle, means on
said spindle for shaping the pipe, a non-
rotary piston for reciprocating said spindle,
an annular head fixed to said piston, and
loosely surrounding the adjacent end of said
spindle, a nut on said spindle for securing the

of Sept., 1931.
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said spindle, a second collar loosely surround-

‘ing said spindle between said first-mentioned

collar and said piston, and dowel pins fixed
to said spindle and loosely engaging said sec-
ond collar, the contact

nular band, thereby forming a space between
said piston and said member adapted- to re-

ceive a liquid under pressure, the cooperating.

faces of said collars being provided with con-
centric spherical surfaces that permit deflec-
tion of said spindle independently of -said

second collar and said piston.

Signed at St. Louis, Missouri, this 26 day
LIONEL A. CARTER.
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