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This invention ‘relates to bends, and has to do
with means for producing pipe bends and analo-
gous articles from tubular blanks,

It is known to produce pipe bends by forcing
tubular blanks along a mandrel rod and over g
forming mandrel secured to one end of the rod.
My invention is directed to means whereby the
tubular blanks may be placed over the mandrel
rod and forced along the same and over the man-
drel, with expedition and facility, with a view to
production of the bends at comparatively low
cost. More specifically, I provide busher means
reciprocable lengthwise of the mandrel rod for
forcing the blanks along the Iatter, and means
for gripping the rod and restraining it against
lengthwise movement during forcing of g blank
therealong, the parts being so related that when
the gripping means is released and the pusher
means is in its retracted or inoperative Pposition,
a blank may be inserteq over the mandrel rod
with expedition and facility. Further objects
and advantages will appear from the detail de-
scription,

In the drawings:

Figure 1 is a side view, partly broken away and
with certain parts shown in section, of means
embodying my invention for broducing pipe
bends; )

Figure 2 is a sectional view taken substantially
along the line 2—2 of Figure 1, certain parts be-
ing shown in elevation;

Figure 3 is a sectional view taken substantially

n line 3—3 of Figure 4, certain parts being
shown in elevation and the pusher members be-
ing shown in dotted lines in their retracted or
inoperative position :

Figure 4 is a sectional view taken substantially
on line 4—4 of Figure 2 ; ' -

Figure 5 is a view similar to Figure 4 but show-
ing the clamping means in releasing or open po-
sition; and

Figure 6 is a sectional view taken substantially
on line 6—5 of Figure 3. E

The preferred form of my invention includes g
press comprising an upright main frame or
standard 7, of suitable construction, provided, at
the inner side of its Upper portion, with an in-
ward extension 8 carrying a guide rail or plate 8.
A cross head 10 is slidably mounted on plate §
for vertical reciprocation, by means of associated
guides !, in a known manner, This cross head
is suitably secured to the lower end of a piston
rod 12 extending through the lower end of 3 cyl-
inder 13, suitably secured on frame 7 adjacent
the upper end thereof, the upper end of rod 12
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being suitably secured to a piston (not shown).
operating in cylinder 13 in 3 known manner,

A yoke 14, of substantially U-shape in plan,
projects from the inner side wall of main frame
T and is formed integrally therewith or otherwise
suitably secured thereto, this yoke being in ver-
tical alignment with and below projection 8 and.
cross head 10 and the parts associated therewith,
Bight portion 5 of yoke 14 is provided with an
integral upward extension (6 carrying, at its up-.

shown in Figures 4 and 5,
inwardly projecting ribs or teeth (8. Gripping
Jjaw {7 cooperates with an inner obposed movable
gripping jaw 19 brovided, at its inner end, with
an arcuate recess, as shown in Figures 4-and 5,
Jaw 19 also being provided with two lateral ex-
tensions 28. An operating rod 21 is mounted for
reciprocation through g bushing 22 disposed in g
boss 23 integral with Inner side wall 1g of frame
1. Jaw {9, like Jaw 11, is brovided with spaced
ribs or teeth. The inner end of rod 24 is suitably
secured to jaw 19, i ’

ated with a cylinder 26 suitably
10 of frame 7. The jaws 171 and
19 cooperate to grip a mandrel rod and restrain-
it against endwise movement, while g blank is
being forced along the rod, in a manner which
will be described presently. - The -outer end of
rod 24 is suitably secured to a piston (not shown)
operating in cylinder 26 in a known manner,

A furnace 28, of suitable construction, is dis-
posed below yoke { 4, this furnace being provided
with g downwardly and forwardly inclined bot-
tom wall 2§ and a front opening 30, A trans-
versely concaved roller 3i extends through  siot

i | 29 and is supported. for rota-

mounted on the

axis of roller 31. Back wall 35 of furnace 28 is
brovided with g forwardly- brojecting - rip 36
Spaced a short distance above the upper edge. of

known manner., .

Opening 38 ig disposed to Teceive a mandrel
rod 39 clamped adjacent itg upper. end between
the jaws 1T ang {9 and extending downward
therefrom into the furnace 28, A curved man.
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drel 40 is suitably secured to the lower end of
rod 39 and extends therefrom forwardly of fur-
.pace 28 above roller 3{. The mandrel rod 39 is
of cylindrical form and proper diameter for re-
ception of tubular planks 4! which are forced
downward along rod 39 and over the mandrel
40, the latter being shaped in a known manner
to form the blank forced thereover into a bend
42. The upper end of rod 39 is rounded at 43, to
facilitate: placing of blanks &l over this rod, the
latter being provided, a short distance fromi its
upper end, with suitably disposed ribs or teeth
44 with which the teeth of the jaws 17 and 19
cooperate for clamping the mandrel rod and re-
straining it against downward movement. The
teeth of the jaws and the teeth of the mandrel
rod are of rounded cross section to facilitate en-
gagement thereof and to exert a slight lifting
effect on the mandrel rod when jaw 19 is moved
into clamping or operative position. When rod
39 is clamped between the jaws-it is supported
thereby in: vertical position, extending downward
through opening 38 with a plank 41 on this rod
in contact with rib 36 and the bend 42, on the
mandrel 40, in light contact with the roller 31,
sufficient to guide the perd 42 while niot- present-
ing appreciable resistance to moverent thereof
over the mandrel, since roller 32 is free-to rotate.

Two pusher bars 45 are pivoted at their upper
ends; at 46, to cross-hiead 8, at opposite- sides
of and equidistant from: rod 12.° Bars 45 extend
downward through. yoke ‘14, at opposite sides of
the mandrel rod 39 Each of the bars 45 is pro-
vided, at its. lower end, with s downwardly and
inwardly inclined pusher element 47, the lower
portion 41¢ of which is suitably formed so ds to
fit about rod 39 circumferentially thereof, the
lower end of each element 41q preferably being
flat and of appreciable width extending perpen-
dicular to rod 39. Pusher bars 45 are guided in
their vertical movement by the arms of yoke 14
snd are confined thereby against movement. away
from. rod 39, with elements #7. fitting snugly
apout the: rod, so long as these latter elements
are: disposed below the upber edges of the yoke
arms, as will be: clear
When the pusher bars: 45 are moved into their
upper or inoperative. po‘sition,,‘ndicated by dotted
lines in Figure 3, the: inner inclined surfaces of
elements 41 contact the: lower edges of. elements
28 of jaw 19; thus swinging. the arms:45 cutward
from rod 88 about pivots 45 and maoving slements
41, including. portions 4Ta thereof, into positions
spaced. from rod 23§ providing clearance there-
about,.as will be: clear
first portion of the down stroke of bars 45, ele-
ments 41 contact the upper inner edges of the
arms of yoke {4 and are moved thereby inward
toward mandrel rod 39, into. position with the
lower portions. 47¢. of clements 47 fitting snugly
about this rod; as in Figure-3, in which latter
position the pusher bars: 85 are maintained: dur-
ing the remainder of the down stroke thereof
and until they have pbeen returned, in their up
stroke, to position with' the elements 47 disposed
above the armsg of the yoke.

A Blank heating furnace 58, of known con-
struction and heated in any suitable known man-
ner, suitably. located with:respect to the mandrel
rod and associated parts; is provided with an
extension or shelf 51 projecting adjacent the up-
per. end- of rod: 39. Furnace 58 receives & stit-
able” number of. blanks 41, which. are heated to

proper. working: temperature within the furnace:
-and; as required, may be removed therefrom, one-

from. Figures 2 and 3.

from Figure 3. During the &
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at o time, through a suitable obening controlled
by a door 52, the removed blank being temporar-
ily supported by shelf 51. When the pusher bars
45 have been moved upward into their inoper-
ative position, and jaw 19 has been moved into
its open or inoperative position shown in Figure
5, the blank 41 on shelf 51 may be removed there-
from and placed over the mandrel rod 39, down
which the blank is moved into contact with the
upper end of & preceding blank placed on this
rod. When the jaw {9 is in open position the
rod 39 may be tilted toward the back of the fur-
riace 28, in placing the blank 41 on the mandrel
rod, to provide clearance about this rod for move-
ment of the blank therealong. That tilting of rod
39 may readily be accomplished, since, at that
time, the mandrel and the rod are supported by
the roller 3t which permits ready tilting of the
rod in the manner stated. After a blank 41 has
been inserted over the rod and moved downward
there along into position with its upper end dis-
posed below yoke 14, jaw 19 is moved into closed
or clamping position, thus raising the rod 28
slightly, as above stated, and effectively clamp-
ing it in position, in cooperation with jaw I1.
Thereafter the pusher bars 45 are moved down-
ward, along rod 39, with the lower portions ATa
of elements 47 fitting snugly about this rod.
Such downward movement of the pusher bars 45
brings the lower ends of elements 47a into con-
tact with the upper end of the blank which, in
the continued -downward movement of bars 49
is forced downward along rod 39, forcing the
preceding blank along this rod and over the
mandrel 42. The bends 42 formed by passing
the blanks over tle mandrel 40 are delivered
from the latter to the inclined bottom wall 29 of
furnace 28, and pass through the opening 30.
The length of the stroke of the pusher bars 45
preferably is such that = bend 42 is formed dur-
ing each down stroke of the pusher bars, though
the stroke of these bars may be of any suitable
or preferred length as conditions may require or
as desired. By having the blank heating furnace
50 adjacent the mandrel rod 39, with shelf 51
extending intg proximity to the upper end. of
this rod, the heated blariks may be successively
placed over the mandrel rod with expedition and
facility, which is conducive to high speed opera-
tion.

The cross head 10 and the clamping jaw 18
may be operated in. any suitable manner, con-
veniently by reciprocating the -pistons in the
cylinders 13 and 28. For that purpose, I pro-
vide a manifold or header 55 to which is con-
nected a supply pipe 56 leading from a suitable
source of supply of pressure fluid, either liquid or
gaseous. Assuming that the parts are pneumati~
cally operated, air under suitable pressure Is sup-
plied: to the header 55. 'This hedder is connected
to two control valves 87 of known type, each pro-
vided witlt an exhaust tube 58. One of the valves
57 is connected by two tubes: 5% and. 69 to cylinder
26 adjacent the ends thereof. The other valve
57 is connected by a tube 81 to cylinder 13, adja-
cent the. lower end. thereof, and by a tube 62 to
cylinder 13 adjacent the upper end thereof in an
obvious manner, not showi. By properly manip-
ulating the valves 57, the push bars 45 and clamp-
ing jaw 19 may be moved in: desired directions
as required.” If preferred, hydraulic operation of
the. cross head 10 and jaw {9 may be utilized, in
which: case the: exhaust tubes 58 ‘of the valves 51
may be suitably connected.to.tubes’ appropriately
conrected to the hydraulic system, - )
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Changes in details may pe resorted to without
departing from the field and scope of my inven-
tion, and I intenq o include all such variations,
as fall within the Scope of the appended claims,
in this application in which the preferred form
only of my invention has been disclosed,

Iclaim:

1. In means

rod, a cross-head mounted for reciprocation on
said frame above said rod, and busher bars piv-
oted to and depending from said cross-head at

said rod ang Provided at their

one of said jaws
fective for swinging said bars away from said

maintaining saig
ing their down stroke,

2. In meang for producing pipe bends from
tubular - blanks, g main frame, g substantiaily
vertical mandre] rod and a mandre] st the lower

cross-head mounted for reciprocation on said
frame above said rod, pusher bars bivoted to and
depending from said cross-head gt opposite sides
of said rod and provided at their lower ends with
elements adapted ang disposed to fit about said
rod between said mandrel and saig clamping jaws,
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and means for moving said bars away from said
rod, as they approach the limit of their up stroke,
and toward said rod with said elements fitting
thereabout, ag sald bars start on their down
stroke, and maintaining said bars in their latter
position during their down stroke,

3. In means for broducing pipe bends from
tubular blanks, a mandrel rod and g mandrel -at
one end thereof, releasable holding means en-
gageable with said rog for restraining it against
endwise movement in the direction of said man-
drel, pusher means reciprocable lengthwise of

lengthwise of said rod toward said mandrel,
4. In means for broduzing pipe bends from
tubular blanks, a substantially vertical mandrel

down stroke
EDWARD HATL,

of said bars.
TAYLOR,




