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Application filed June 6, 1928, Serial No.

"This invention relates to the manufacture
of pipes and like hollow or tubular articles
from metal sheets or plates which are first
rolled or shaped in a bending machine or the
like so as to form curved blanks the meeting
edges of which are subsequently secured to-
gether. Tor instance, by welding, to thereby
form the pipe or like article. .

A’ difficulty hitherto experienced in the
manufacture of sheet metal pipes and the like
as above mentioned is that the meeting edge
portions of the curved blanks after leaving the
bending machine are somewhat flat thus form-
ing a corresponding flat or distorted portion

sadjacent the seam or joint in the finished

article.

The object of the present invention is to
provide an improved method and means of
treating the meeting edge portions of the

“curved blanks so that the resultant portion

of the finished article is of proper arcuate
formation.

The method in accordance with the inven-
tion consists primarily in bending the meeting
-edge portions of the sheet metal blank slightly
inwards prior to the welding or uniting of
said edges, the result being that the natural
spring or resilience of the metal causes said
‘inbent edges to assume, in the finished article,
-the correct arc of the adjacent portion of the
metal tube.

Secondly, the method involves the bending
of the meeting edges as above mentioned, pro-
_gressively from end to end of the curved
blanks.

The invention also contemplates bringing
the meeting edges of the curved blank, after
they have sprung from the inbent attitude
“into the required curvature, into closely abut-
ted relationship and tack welding or similarly
securing them together at longitudinal inter-
vals prior to the final welding operation.

Any suitable apparatus may be empleyed in
carrying out the above mentioned method but
a preferred form of apparatus for the pur-
pose will now be described.

Referring tothe drawings which form part
of this specification —

‘Figure 1 is an end view of a pipe blank

¢ after it has been curved in a bending machine

283,356, and in Australia June 27, 1827.

and showing the meeting edge portions of
the blank slightly flattened.

Figure 2 is an end view of the curved blank
after its meeting edge portions have been bent
slightly inwards in sccordance with this in-
vention.

IMigure 8 is an end view in which the meet-
ing edge portions have assumed the required
curvature and have been closely abutted so
that they may be welded together to form a
pipe of perfect cross-sectional shape.

Figure 4 is a sectional elevation of co-oper-
ating die members by which the meeting
edges of a curved pipe blank may be bent
inwardly, preparatory to welding operations.

Figure 5 is a cross sectional view of the co-
operating die members,

Figure 6 is an end view of the co-operating
die members and shows means for supporting
the lower die member within a carved blank.

Figure 7 is a part sectional side elevation
of a machine for carrying out the invention.
Various parts are broken away or omitted
for convenience of illustration.

Figure 8 is a plan view of the machine,

Figure 9 is an end view of the machine.

Figure 10 is an enlarged view taken ap-
proximately on the line X—X in Figure 9.

Figure 11 is a cross sectional view illus-
trating means for bringing the longitudinal
edges of a blank against each other prepara-
tory to uniting same.

Figure 12 is a view similar to Figure 11
but in which the longitudinal edges are shown
in abutted relationship.

Figure 13 is a contracted side elevation of
apparatus for closing the meeting edges of a
curved blank and embodies the means shown
in Figures 11 and 12.

Figure 14 is a plan of Figure 13.

In Figure 1 a curved pipe blank is shown
with its meeting edged portion 2a, 20, slight-
ly flattened due to the normal operation of
the roller bending machine by which the
blank has been curved. Figure 2 depicts the
edge portions 2¢, 20, in unbroken lines bent
inwardly in accordance as shown in broken
lines with this invention, from which posi-
tion said edge portion, owing to the resilience
therecf, spring outwards into the desjired
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carvature as shown in broken lines. In Fig-

we 3 the edge portions 2a, 20, are shown
closely abutted so that they may be welded
together by an electrode 3 and will thus as-
sure the correct arc or curvature in the fin-
ished article. The numeral 4 indicates a
backing member—or bearer which may en-
gage the nnder side of the work immediately
beneath the electrodes. Prior to the actual
welding together of the meeting edge por-
tions 2a, 20, the meeting edges of the blank
2 may be closely abutted and tack welded as
will be move fully described hereinafter.

Apparatus for carrying out the invention
inciudes a suitable base 5 from which up-
stands a framework which may comprise
metal plates 6 secured to and upstanding
from the base and standards 7 for bracing
the plates. A shaft 9issupported in bearings
8 (Ifigure 10) to extend transversely oi the
framework and is fitted with fast and loose
pulleys 11, 12, having suitable belt shifting
gear 13 associated therewith as seen in Fig-
ures 7 and 9.

Mounted on the shaft 9 where it extends
across an opening in the framework is an
eccentric 16 around which is fitted a vertical-
inrocating ram or presser head 17, pret-
having a detachable cap 18 to facil-
seinbly.  The ram 17 may carry adja-
cent its lower end guide blocks 19 adapted to

slide in vertical guides 21 formed in or at-

tached ‘o the main framework.

An upper or outer die block 22 may be
attached by bolts 23 to the lower end of the
ram 17. As seen more clearly in Figures 5
and 6 the underneath face 24 of the die block
99 is of concave formation and is provided
vith a central depending ridge or projection
26 of approximately ¥ shape in cross-section,
the sides of the projection being curved to the
point of the V.

Disposed beneath the cuter die is a lower
or inner die block 28 the upper face 29 of
which is of convex formation and is provid-
ed with a central groove or recess 81 which, in
cross-zectional shape, corresponds substan-
tially to the ridge or project on 26 of the cuter
die, the recess 31 being situated immediately
beneath said projection ag shown more clearly
in Figure 5.

The inner dic 2§ is preferably
vertically adjustable frame
of relatively thin vertical le
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nasging 1

> freely between the m
tions 2a, 20, of the blank 2, the lez
spanned st their lower ends by ang
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33 which are disposed within the blank 2
being treated as indicated in Figures 8 and

be attached to these
angle pieces by bolts or screws 34, Th
32 may be braced immediately above
blank 2 by suitable bracing members or stiff-
eners 36 secured to the main framework.

At their upper ends the legs 82 maay be

se-
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cured to a pair of arms 37 which are spaced
apart centrally of their length to accommo-
date a bearing 88 for arod 39. The screwed
lower end portion 41 of the rod operates with-
in a vertically screwed socket member 42
suitably secured to the upper part of the main
framework above the cross shaft 9. By
turning a handwheel 43 at the upper end of
the rod 89 the entire frame carrying the inner
die 28 may be adjusted vertically to bring the
latter into the desirved position. The frame
may be locked in position by passing a pin 44
through the hand-wheel 43 and into an ad-
jacent part of the main framework.

Cn the base 6 is a track comprising a pair
of rails 46 which may consist of the upstand-
ing flanges of a channel section girder 47 laid
tpon the base.  Running upon this track are
the wheels 48 of a work supporting carriage
49, the direction of travel of which is length-
wise of the die blocks 22, 28.

The carriage is provided adjacent its ends
with work holders each of which may com-
prise a pair of crossed arms 51, pivoted at
their lower ends to the carriage, and adapted
to receive between them the curved blank 2 as
indicated in Figure 9. The arms 51 may be
adjusted to accommodate work of different
sizes and held in the desired adjusted posi-
tions by a bolt 52 or the like passed through
slots 53 in the arms of the crossing point of
the latter.

In operation the curved blank 2 is placed
upon the work holders 51 with the meeting
edges 2a, 2, of the blank disposed immedi-
ately above the lower die block 28 and at op-
posite sides of the groove or recess 31 there-
o, the legs 32 supporting the inner die pass-
ing through the gap between the meeting
edges of the blanks. The vertically recipro-
cating ram or presser head 17 is then brought
into operation so that the outer die 22 is
forced downwardly against the meeting edge
portions of the blank with the result that
said edges are pressed downwardly between
the ridge 26 of the upper die block and thus
turned slightly downwards and inwards as in-
dicated. When the meeting edge portions of
the blank are relieved of pressure they spring
cutwardly and assume the required curvature
as before mentioned. The pressing operation
ig earried out progressively from end to end
of the blank, the work carriage 49 being in-

termittently advanced between the successive’

pressing operation. By adjusting the inner
die 28 in relation to the outer die 22 and by ad-
justment of the work holding devices on the
carriage 49, the apparatus may deal with pipe
blanks of different diameters and thicknesses.
The die blocks 22, 28, may also be inter-
changed to suit blanks of different sizes.
The work carriage 49 may be advanced
either by hand or automatically. A suitable
means of automatically advancing the car-
riage between successive pressing operations

70

75

80

85

90

95

100

110

116

120

12



10

15

20

25

30

35

40

56

o
3

1,816,534

may comprise a cam 56 mounted on the cross
shaft 9, and centacting with a roller 57 car-
ried at the free end of a lever 58 pivoted at
its other end to a bracket 59 en the main
framework. A cennecting rod 61 may ex-
tend between this lever 58 and a second lever
62 pivoted to a bracket 63 on the framesvork.
From the free end of a third lever 64, also
pivoted to the bracket 63, a rod, chain cr flexi-
ble line 65 may extend to a weighted arm 66

‘mounted to swing about a spindle 67 which

may extend transversely beneath the main
framework. This arm may carry a pawl 68
adapted to engage the teeth of a ratchet
wheel 69 fized on the spindle which may alse
be fitted with a teothed pinion 71 meshing
with a toothed rack 72 attached %o and
tending longitudinally beneath the weork car-
riage 49.

As the outer die 22 is raised from the work
the foregeing mechanism automatically ad-
vances the carriage se as to bring another
portion of the work into position for the mext
pressing operation, the legs 82 of the inner
die supporting frame preventing circum-
ferential or sideward disalignment of the
meeting edge portions of the blank relative
to the dies 22, 28, during advances of the
carriage 49.

Provision may be made for varying the
amount of travel of the work carriage for
each action of the cam operated feeding mech-
anistm.  For instance the lewer end of the
flexible line 65 may be attached st various
positions along the weighted arm 66.

After the meeting edge portiens of the
blank have been so treated for the whele of
their lengths, the blank is removed and the
meeting edges, which at this slage are spaced
apart, are clesely ahutted and fack welded
or switably held together, at longitudinally
spaced intervals preparatory to the welding
together of the meeting edges along the en-
tire lengths thereof. In erder to close the

~
X~

“blank or bring the meeting edges 2¢, 2d, there-

of into closely abutted relationship, the meet-
ing edge portions 2a, 20, ave adapted to bear
against 2 stop face or abutment 78 (as indi-
cated In Figures 11 to 14) whilst pressure,
acting towards said stop face, is applied
stimultaneously to the external surface of the
blank at two zones or points 74, T4a, (¥ig-
ures 11 and 12) which, in endwise viewing of
the blank, are preferably spaced equi-distant
from the gap between said meeting edges,
2¢, 2d, and from each other. By thus apply-
ing pressure to the hlank the meeting cdee
portions 2a, 20, are caused o slide inwardly
so that the meeting edges 2¢, 2d, are brought
wnd held against each other as 1n Figure 12,
without in any way disterting the curvature
of the blank which is thus of perfect civeunlar
form, in cross section. Whilst the mecting
edges are held together as aforesaid they arve
tack welded at suitably spaced intervals, or

3

otherwise temporarily secured together, so
that the cylindrical blank may be removed
for final welding along the line of the joint.

The stop face or abutment may be con-
stituted by a horizontal flange 75, of a stop
wmember 76 adapted to extend longitudinally
above the blank being treated and to be
held stationary during operations. This stop
member may have secured thereto at its ends
nuts 77 through which extend screws 78
fitted at their upper ends with hand wheels
79 whereby the screws may be operated to
raise or lower the nuts and the stop member
according to the diameter of the blank to be
operated upon. 'The nuts 77 may be pre-
vented from rotating by being fitted closely
within pairs of upstanding plates 81 suitably
supported at each end of a framework 82.

The means fer applying pressure to the
blank includes a presser member 83 of sub-
stantially channe!l shape in cross sectior
which is arranged with its side flanges 84
projecting upwards so that the curved blank,
with its meeting edge portions 2¢, 20, upper-
most, may rest upen the upper edges of said
fanges 84. The presser, which preferably ex-
tends longitudinally for the entire length
of the blank, may be forced upwardly by a
plurality of rams 80 operating in vertical
cylinders &7
which the rams are projected by fluid pres-
sure. The rams bear at their upper ends
against the under surface of the horizontal
flange or base 88 of the channel shaped press-
er 83, and preferably mid-way of the width
thereoi. The ram cylinders 87 may be suit-
ably atfached to the framework 82 at ap-
propriate longitudinally spaced intervals,
and fluid under pressure may be led to the
cylinders by a main service pipe 89 and a
number of branch service pipes-91 (Figure
13) a suitable valve 92 may be provided
whereby the fluid may be discharged from
said cylinders by way of an exhaus: pipe 93.

The presser 83 may have one or more guide
members 94 secured to end depending there-
from and adapted to slide within opposite
plates of the main framework 82. Presser
members 83 of different widths may be em-
pleyed according to the diameter of the blank
to be treated, so that in all cases the blank
will be subjected to external pressure at three
points or zones spaced apvreximately equi-
distantly around the circumference thereof,
the pressure applied at two of said points act-
ing in & counter direction to the pressure at
the third point cr zone which is dispesed
adjacent the meeting edge portions of the
blank.

To ensure that the end edges of the blank
are perfectly true, that is to say, that they are
perfectly square, with or at right angles to
the length of the blank, one end edge of the
blank may bear against a stop member $5
(Figures 18 and 14) whilst a wedge 96 may

from the open upper ends of 83
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be driven bctween the other end edge and an
inclined face of another stop member 97 as
mdicated in I‘mure 14, said stop members
being msn,,ese 1in wimnmenu with the meeting
edye portions 2a, 20, 0 the blank.

After the presser 83 has been raised to an
extent sufficient to cause the meeting edges
2¢, 2d, to be abutted, and whilst the | presser
remaing L such raised attitude the meeting
edges ave tack welded. To permit access to
be had to said me ceting edges so that tack
welding opnl‘mons may be carried out, the
horizontal flange T4 o and, it desived, the ad-
jacent portion of the s’rop member 76 may
or recesses 98 lolmed therein at
suitably %pwced intervals. Subsequently the
edges may be welded con ]nuously elong their
length.

}Tavmo now described my invention What
I claim as new and desire to secure by Lette
Patent 18

1. A
poﬂmonb of ey ed shﬂu metal blan
the manufacture of pipes and like b
bodies, cousisting in pr c»as‘}‘* i
edoe porhons of a curved bk
wards prior to uniting s o.ud
that they may spring cutwardl
the desived curvature upon mlense of uuch

and subs eqae«uly press ing said edge
face or abulment
o arcuate

Jportions against a stop
whereby Lhey are held in coincidin
formation with the meeting edges
against each other pre“u ory
svelded along the line of said edges.
2. A method of tieamw ch 11‘-ceti‘10' ndwe
sortions of curved sheet metal blanks in the
:u wnufacture of pipes and like hollow b odi
consisting 11'1 pressing or hending

to being

portions of a cury ed hiank sl 1011ﬂy inwards
pricr to uniting said ﬂlge portions so that
ﬂ‘ev may spring outwardly to assume the de-
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rection to the pressure at the third point

which is disposed adjacent the lonwtm mcu
meeting edges of the blank so that said edges
and held in abutted uL‘tm.

chintted

are io*c d info a
slnp tacking or spot welding said
Cdf’(,.s toge th P at louonu&nf Uintervats, il

tix 110115157 110?0 theu' Lng‘ch.
4, ip;)azacus for treating curved sheet
metal bianks in the manuofucture pipes

and other hollow bodies, comprising
erating upper or outer and lower or inmer die
members, sald outer die member having a
concave working face provided with o cen-

tral longitudinally extending ridge or
projection a‘"no::immc‘: in shape to an
B

ol uge angled ¥ ad‘lpgw to ﬂ(m act with the

cuter surfaces of the lengitudinal meeting
edg riions of o blank, s ald inner die mem-
ber havma a convex working face prov 1led

with a groove o Yecess w hich conforms ap-
131’\:{11rumy in Jupo“’uon and contour to
said ¥idge and is adapled to contact with the

inner surfaces of said meeting edoe portion
and means for forcing said die members to-

w"rd one another whereby said meet mf* edge
pcyu ons of the blank are bent slightly in-
srds

Yk b LD

ratus for treating curved sheet
met al b anksin the 11111111L\c’rure of pipes and
cther ho low bodies, comprising co- opm"ﬁ-
ing upper or outer and lower or inuer die
mebf‘rs, said outer die member having o
concave working face provided with a cen-

ral 1ongltuchnfdlv extending ridge or pro-
3@('11011 approximating in shape to an ob-
tuse angled V, adapted to contact with the
outer surfaces of the longitudinal meeting
edge portions of a qubqtun’amhv tubular
blank, said inner die member having a con-
vex working face provided with a groove or
recess which conforms appr oximate ely in
disposition and contour to said ridge adapted
to contact with the inner surfaces of said

meeting edge portions, and means for fore-
ing smd ()uter “die member against the outer

surfaces of said meeting edge portions, s said
inner die member being st atlom"lly mounted
so as to pass within the blanlk.

6. Apparatus for treating curved sheet
metal blanks in the ma mufacture of pipes
and other hollow hodies, commsrmo eo-oper-
ating upper or outer and lower or inner die
members, said ounter die member having a
concave working face provided with a cen-
tral 10D0'1tuc71nquv extending ridge or 'm~o—
jection flpprormnw ting in slmne to an obtu
angled V, adapted to “eontact with the ome
Sur{aces of the longitudinal meeting edge
D()YJOI . of a curved bla wk, said inner die
member having & convex wor ng face pro-
vided with a groove or recess which conforms
approximately in dlqpomuon and contour
to said 1'1doe ad‘xp‘red to contact with the in-
ner surfaces of said meeling edge portions,
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means for reciprocating said outer die mem-
ber towards and from the inner die member,
and a support for the blank adapted to be ad-
vanced longitudinally at intervals when said
outer die member is out of contact with the
blank.

7. Apparatus for treating curved sheet
metal blanks in the manufacture of pipes
and other hollow bodies, comprising co-op-
erating upper or outer and lower or inner
die members, said outer die member having a
concave working face provided with a cen-
tral longitudinally extending ridge or pro-
jection approximately in shape to an obtuse
angled ¥, adapted to contact with the outer
surfaces of the longitudinal meeting edge
portions of a blank, said inner die member
having a convex working face provided with
a groove or recess which conforms approxi-
mately in disposition and contour to said
ridge and is adapted to contact with the in-
ner surfaces of said meeting edge portions,
means for forcing said die members towards
one another, whereby the longitudinal edge
portions of the blank are bent slightly in-
wards, and means for automatically and in-
termittently advancing the blank Dbetween
sucecessive pressing operations of said dies.

8. Apparatus for treating curved sheet
metal blanks in the manufacture of pipes
and other hollow bodies, comprising co-oper-
ating upper or outer and lower or inner die
members, said outer die member having a
concave working face provided with a cen-
tral longitudinally extending ridge or pro-
jection approximating in shape to an cbtuse
angled V, adapted to contact with the outer
surfaces of the longitudinal meeting edge
portions of a curved blank, said inner die
member having a convex working face pro-
vided with a groove or recess which con-
forms approximately in dispesition and con-
tour to sa1d ridge adapted to contact with the
inner surfaces of said meeting edge portions,
means for reciprocating said outer die mem-
ber towards and from the inner die member,
and a wheeled carriage adapted to support
the blank under treatment, said carriage be-
ing operatively connected with the means
for reciprocating the outer die whereby said
carriage is automatically and intermittently
advanced longitudinally with the blank be-
tween successive pressing actions of the dies.

9. Apparatus for treating curved sheet
metal blanks in the manufacture of pipes and
other hollow bodies, comprising co-operating
upper or outer and lower or inner die mem-
bers, said outer die member having a con-
cave working face provided with a central
longitudinally extending ridge or projection
approximating in shape to an obtuse angled
V adapted to contact with the outer surfaces
of the longitudinal meeting edge portions of
a blank, said inner die member having a con-
vex working face provided with a groove or

&

recess which conforms approximately in dis-
position and contour to said ridge adapted
to contact with the inner surfaces of said
meeting edge portions, means for reciprocat-
ing said outer die member towards and from
the inner die member, a wheeled carriage
adapted to support the blank under treat-
ment, said carriage being operatively con-
nected with the means for reciprocating the
outer die whereby said carriage is automati-
cally and intermittently advanced longitu-
dinally with the blank between successive
pressing actions of the dies, a toothed rack
on said carriage, a pinion engaging said rack,
and means operable by the outer die recipro-
eating means to tarn said pinion at periods
when the outfer die ig free of the blank.

10. Apparatus for treating curved sheet
metal blanks in the manufacture of pipes and
other hollow bodies, comprising co-operating
upper or outer and lower or inner die mem-
bers, said ounter die member having a con-
cave working face provided with a central
longitudinally extending ridge or projection
approximating in shape to an obtuse angled
V adapted to contact with the outer surfaces
of the longitudinal meeting edge portions of
a blank, said inner die member having a con-
vex working face provided with a groove or
vecess which conforms approximately in dis-
position and contour to said ridge adapted
to contact with the inner surfaces of said
meeting edge portions, means for reciprocat-
ing said outer die member towards and from
the inner die member, a wheeled carriage
adapted to support the blank under treat-
ment, said carriage being operatively con-
nected with the means for reciprocating the
outer die whercby said carriage is automati-
cally and intermittently advanced longitu-
dinally with the blank between successive
pressing actions of the dies, a toothed rack
on said carriage, 2 pinion engaging said rack,
and pawl and ratchet mechanism operatively
connected with the outer die reciprocating
means and adapted to turn said pinlon in one
direction only at periods when the outer die
is free of the blank.

11. Apparatus for treating curved sheet
metal blanks in the manufacture of pipes and
other Hollow bodies. comprising co-operating
upper or outer and lewer or inner die mem-
bers,said outer die members having a concave
working face provided with a central longitu-
dinally extending ridge or projection approx-
imating in shape to an obtuse angled V,
adapted te coniact with the outer surfaces of
the longitudinal meeting edge portions of a
curved blank, said inner die member having
a convex working face provided with a
groove or recess which conforms approxi-
mately in disposition and contour to said
ridge and is adapted to contact with the in-
ner surfaces of said meeting edge portions,

means for forcing said die members towards ic
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one another whereby the longitudinal edge
portions of the blank are bent slightly in-
wards, and at least one relatively thin leg to
suppoit said Inner die member which is
adapted to pass through a gap between the
meeting edges of the blank.

12. Apparatus for treating curved sheet
metal blanks in the manufacture of pipes and
other hollow bodies, comprising co-operating
upper or outer and lower or inner die mem-
bers, said outer die member having a concave
working face provided with a central longitu-
dinally extending ridge of projection approx-
imating in shape to an obiuse angled ¥, adapt-
ed to contact with the outer surfaces of the
fongitudinal meeting edge portions of a
blank, said inner die member having a con-
vex working face provided with a groove or
recess which conforms approximately in dis-
position and centour to said ridge and is
adapted to contact with the inner surfaces of
said meeting edge portions, means for forc-
ing said die members towards one another
whereby the longitudinal edge portions of the
blank are bent slightly inwards, and means
for adjusting said inner die member in rela-
tion to said outer die member.

13. Apparatus for treating curved shect
metal blanks in the manufacture of pipes and
other hollow bodies, comprising co-operating
upper or outer and lower or inner die mem-
bers, said outer die member having a concave
working face provided with a central longi-
tudinally extending ridge or projection ap-
proximating in shape to an obtuse angled V,
adapted to contact with the outer surfaces of
the longitudinal meeting edge portions of a
stubstantially tubular blank, said inner die
member having a convex working face pro-
vided with a groove or recess which conforms
approximately in disposition and contour to
said ridge and is adapted to contact with the
inner surfaces of said meeting edge portions
of the blank, means for foreing said die mem-
bers towards one another whereby said edge
portions of the blank are bent slightly in-
wards, an adjustable frame, at least one rel-
atively thin leg to support said inner die
member, which forms a part of the adjust-
able frame and is adapted to pass through
the gap between the meeting edges of the
blank, a main framework carrying a screw
threaded socket member, and an adjusting
screw connected to said adjustable frame and
operating in said socket member.

In testimony whereof I affix my signature.

WALTER REGINALD HUME.



