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TOOL FOR FLANGING PIPE

APPLICATION FILED MAR. 28, 1902,
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flanging pipe; and it consists of certain im-

No. 734 73

UNITED STATES

Patented July 21, 1903,

PATENT OFFICE.

~ LUTHER D.

LOVEKIN, OF PHILADELPHIA, PENNSYLVANIA.

TOOL FOR_FLANGING PIPE.

RPECIFICATION forming part of Letﬁers P&tent No. 734 273 dated T uly 21, 1903:

Mnhcatmn filed March 28, 1902

Serla,llm 100 353, (No model.)

To all whom it muay concern:

Be it known that I, LUTHER DANIEL LOVE-
KIN, of the city and county of Philadelphia
and State of Pennsylvania, have invented an
Improvement in Tools for Flanging Pipe, of
which the following is a Speelﬁeatmn

My invention has reference to tools for |

provements fully set forth in the following
specification and shown in the accompanying

drawings, which form a part thereof. 1
The ObJth of my invention is the provision i'

of a simple and efficient tool capable of being
easily and expeditiously handled to expand
and flange the ends of pipes or tubes of sheet
metal and more especially those of cmnpala!
tively small diameters.

My invention is more particularly an im-
provement upon the type of flanging-machine
set out in Letters Patent.to me, No. 682,726, -
dated September 17,1901, andis distinguished
therefrom principally in expanding - rollers
and the manner of supporting and opel ating

- them.
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In carrying out my invention I prov 1de a

- suitable ma;ndlel adapted to be operated in
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any convenient manner, the lower end of
which is furnished with' expanding - rollers,
which are preferably made slightly tdpemd
Within the mandrel I -arrange a follower car-
rying uponitslowerend a tapered rolleradapt-
ed to press upon the expanding-rollers for the

- purpose of causing them to spread as the
‘work may require and also to reduce their re-

sistance to rotation upon their own axes.
This tapered follower-roller is, moreover, sup-
ported by the follower-shaftin such a manner
that its end thrust may be taken up by anti-
friction devices. The structure is designed
to secure the desired results with the least
expenditure of power and also with the sim-
plest practicable construction of the operative
parts making up the organized tool. The

“mandrel is further provided with flanging-

50

rollers located upon ifts-outer surface at a
considerable distance fromitsend for the pur-
pose of flanging the free edges of the expanded
tube end, and thereby secure it in position
within a pipe- flange. The follower is ar-
ranged to be fed gradually in a longitudinal
direction through the mandrel to shift the
position of the follower-roller relatively to |

v Ol11.

be secured a,nd rewula,ted by hand manipula-
tion, as pointed out her elnafter.

| The details of construction will be better
understood by 1etelenee to the drawings, in
which— -

Figure 1 is a Sectlonal elevation of an ex-
pandmn and flanging tool embodying my in-
vention. Iig. 21isa cross-section of the same
on line 2 2 Of Fig. 1. Fig. 3isa cross-section

of the same on line 3 3 of FFig. 1 looking up-
ward.

Fig. 5 1s an elevation
of a modified form of expandmﬂ'-l olls. Fig.
6 is a sectional elevation of a pipe and flange
after the pipe 1s expanded or flanged. Fig.

and flanges united, and Fig. S is a sectional

elevatlon of a pmmon of the mandlel and
follower-shaft.

Kig. 4 1s a cross- sec,{lon of the same:
on line 4 4 of Kig. 1.

| the expd,ndmn-l Ollelb and its movement may
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7 is an elevation of two complete pipe ends

218 the mandrel and is in the main a eylin-

drical body hollow or tubular on the lower
part, as at 7 and 28, and having its upper por-
tion terminating in a tapered shank 33 and
flattened end adapted to be received and held
in thetail-stock of a turret-lathe or other tool

sultable for the purpose of supporting it.

‘T'he particular shape of the shank is imma-
terial and would be made to suit the tool
available. The mandrel-body is made of two
parts screwed together at 29. 'This middle
portion 29 of the mandrel is slotted, as at 13,
and the upper portion of its body immedi-
ately above the slot is screw-threaded and
provided with a nut 17. A controller - ring

for the operator to grasp, is loosely sleeved

overthe mandrel-body and journaled in bear-

ings 16 on the mandrel and 18 on the nut 17.
In this manner the controller-ring may be
freely rotated for pur poses to be set out later
"The mandrel- -body is bored through al-
most to the shank 33 and is fitted with a ver-
t1eally-dd]ustable follower-shaft 9, having at
its upper end a transverse key 20 whmh 18

guided in the vertical slots 13 of the mandr el,

so as to prevent it from turning within the
mandrel, the ends of said key projecting be-
yond the mandrel-body and connecting with

‘the controller-ring by means of screw-threads
upon the outer ends of the key engaging

screw-threads 19 on the internal face of the
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- stitutesaspindle upon whichisloosely sleeved
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- ttonary the follower-shaft will be caused to

and encireling the spindle 8 thereof, so as to

i - 734,273

ring. It will now be seen that by turning |
the controller-ring while the mandrel is sta-

move longitudinally through the mandrel.
The lower end of the follower-shaft 9 is re-
duced in diameter to form a spindle, as at S,
and 1s extended downward into the space 7
of the mandrel. 'This reduced portion con-

a conical or tapered roller 10, the taper of
which is downward or toward tlu_, end of the
mandrel. Whenthisroller is retracted within
the space 7, it is practically inclosed and pro-
tected within the mandrel. It may be re-
moved from the spindle when necessary by
removing a nut 12 on the end of the spindle
and which normally holds the tapered roller
1n place. As this roller 10 is subjected to
heavy strain in an upward direction, I find it
most important to provide means to take this
thrust with the least possible liability of wear
from friction. To thisend I provide the fol-
lower with a series of antifriction-rings 11 of
a diameter preferably equal to the diameter
of the larger or body portion of the follower

be interposed between the end of the large
portion 9 of the follower and the end of the
roller 10.

The lower end of the mandrel is prov'ldud
with expanding-rollers 3, preferably three in
number, said rollers being tapered with the
taper directed upward. They are also pro-
vided with journals 4, guided in radial bear-
ings & and 6, formed in the wall of the man-
drel and respectively above and below open-
1ngs or apertures through which the body of
the rollers 3 extend, the same touching the
tapered rolier 10 on their inner faces and hav-
ing their outer faces projected bevond the
outer surface of the mandrel. These radial
bearings 5 and 6, or at least one set of them,
open immwardly, so as to permit the flanging-
rollers 3 to be placed in position from the in-
side of the mandrel and before the roller 10
of the follower is placed upon the spindle 8.
As the taper on the rollers 3 is inversely that
upon the follower-roller 10, it is evident that
as the former roll upon the latter in the ex-
panding operation the outer or active faces
or expanding-surfaces are parallel to the axis
ot the follower, and consequently the ex-
panded tube or pipe will retain a cylindrical
shape during the expanding operation and at
1ts completion.

The expanding-rollers 3 may be made with
plain or smooth surfaces or may have rough-
ened or knurled peripheries, as shown in Fig.
o, as desired.

It 1s preferable that there shall be some play
between the roller 10 and its spindle S to allow
the roller to adjust itself to the rollers 3 and
the tube should the spindle not be in true
center of the tube, it not being necessary to
have a close fit of the roller 10 upon its spin-
dle to secure good e\pdndnm results.

The hollow or space 7 of the mandrel is con- |

siderably deeper than the length of the flang-
mg-rollers 3, so as to provide space for the re-
ception of the follower-roller 10 when re-
tracted abovesaid expanding-rollers,asshown
in Ifig. 1. The rollers 3 are held in position
within the mandrel by the tapered follower-
rotler 10, thus simplifying the construction as
far as possible.

Atsomedistanceabovethe rollers3the outer
portion of the mandrel 2 is provided with an-
nular bosses 25, which are perforated, and the
mandrel is slotted at preferably three places
20, equidistant about the mandrel and desir-
ably above or in longitudinal alinement with
the expanding - 1011@1‘3 3. 'The slots 26 open
through the mandrel into the hollow space 28
Within the same. Into the boss above each of
the recessed portionsisscrewed,at 24,inclined
spindles23,the lowerendsof whicharestepped
in the mandrel-body. Journaled upon these

spindles 23 are the flanging-rollers 21, In this
manner the flanging-rollers are adapted to ro-

tate on oblique axes and the three flanging-
rollers,in effect,have theiraxesradiating from

the same point of the axis of the mandrel.

However, this is only necessary when the sev-
eral flanging-rollers are the same size and
shape. To reduce the friction, these rollers
21 rest upon antifriction-collars 27, arranged
between their upper portion and the under
surface of the bosses 25. The outer or flang-
ing surface of these rollers 21 is tapered lon-

gitudinally of the roller, giving them a conical
shape, so as to cause the metal of the tube to

be flanged in the form of a conical surface,
as clearly shown in Ifig. 6. While I prefer
this type of flanging-roller, 1 do not confine
myself thereto, as the flanging may be done
in other shapes to suit the character of the
work to be performed.

T'0 reduce the friction and take up the
thrust of the flanging-rollers 21, I provide a
conical antifriction or thrust roller 30, located
within the hollow space 28 of the mmandrel and
through which the follower-shaft 9 loosely
passes. The flanging - rollers 21 press at
points equidistant upon this roller 30, thus
centralizingit. Asitisthus pressed upward
this end thrust is received upon antifriction-
collars 31, held 1n place by a spacing-block
32, also located within the ehamber or space
23. It 1s evident that the roller 30 might, if

desired, fill the whole of the space % (11‘5- |

pensing with the spacing-block.

Secured to the side of the mandrel 2 is a
trimming-tool or cutter 54 for the purpose of
trunmln" the edge of the flanged pipe or tube
to malke it true with the sur faee of the pipe-
flange, as shown m EKig. 6, so that two such
pipes and flanges may be clamped tightly
together, as in IFig. 7. This trimming-tool or
cutter 54 1s clamped to the mandrel by a
serew 22, extending through a slot in the cut-
ter, as shown in IFig. 1, s0 that the cutter may
be adjusted to suit the requirements due to
variations i thickness of metal to be flanged
which would c¢hange the relative positions of
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the cutter and
the cutter to be fa1t11e1 from the end of the
mahdrel for thin tubes than for thick ones.
The form of the cutter may be varied to suit

the requirements of the work.

-To show the adaptability of my 1mp1 oved
tool, I will now refer to Figs. 6 and 7. In
Fig. 6 is shown the end of the pipe or tube
35 1o be expanded and flanged in the ring or
flange 38. Thisflange is properly turned and
formed with the annular tapered end. These

parts are clamped in the face- plate of the

lathe and adapted to be rotated. The end of
the mandrel 2 is then inserted into the tube,

and while the latter rotates the controller- -

ring 15 is turned by hand, with the object of
moving the follower and its roller 10 toward
the tube and the expanding-rollers 3 within it.
The result of this is that the metal of the

tube 55 is expanded to fit tightly into the bore

of the flange 38, as shown in Fig. 6. In this
operation the rollers rotate by frictional con-

tact with the pipe or tube 35 and their rota-.
tion 1s accomplished with but little friction,
first, because of the freedom 1o rotation of

the roller 10 of the follower, due to the use of
the antifriction rings or collars 11, and, sec-
ondly, because the thrust of the rollers 3 is
received upon a rotating body. When the
expansion of the tube ha,s been completed,

the controller- ring is rotated in a reverse

direction and the pressure by the rollers 3
relieved. The mandrel is then advanced
within the tube and guided thereby until the
flanging-rollers 21 toueh the outwardly-ex-
1361’1(111’1‘3 edge of the tube. The tail-stock and

tool are then moved gradually toward the tube

and flange 38, and the result is that the rollers
21 gr adua,lly ﬂanﬂe outwardly the edge of the
tube, as shown in Kig. 6, causing 113 to fit
tightly down upon 'the eonic_al edge of the
flange-ring, as at 37. Simultaneously with
this flanging operation the cutter 34 on the
mandrel turns off the surplus metal from the
flanged end of the tube and makes it perfectly

flat and true with the upper surface of the

flange, as shown in'Ifig. 6.
Now while I have deseubed my invention

as adapted to be used in the lathe of the tur-

ret or other suitable type it is to be under-
stood that the same results can be secured by
revolving the tool and holding the pipe or
tube sta,tlonary, or both may Lave rotary mo-
tion given to them. My invention is inde-

‘pendent of the particular means employed for

holding the tool, and 1s not to be 1est11(3ted
theleby

While I prefer the construction shown as
being excellently adapted for the purposes of
my mventlon I donot limit myself to the de-

tails, as they may be modified without depar t-

ing from the spirit of the invention.

IIzwmﬂ now described my invention, what
I claim asnew, and desue to secure by Letters
Patent, is— '

1. In a tool for expanding t11bes the 00111b1~

nation of a mandrel adapted to be held when

=

langing-rollers, necessitating | using the tool, expanding-rollers carried by

the Illfﬂldl eland adapted toproject beyond the
outer surfacethereof,alongitudinally-adjust-
able and non-rotatable follower carried by the
mandrel and having ashouldered spindle,a ta-
pered roller journaled upon the spindle of the
follower and moved thereby and adapted to re-
ceive the thrust of the expanding-rollers when
In the act of expanding the tube, antifriction-
collars surrounding the spmdle and between
the tapered roller and shoulder of the fol-
lower and a trimming-tool or cutter carried
by the mandrel. -
2. In a tool for expanding tubes, the combi-
nation of a mandrel adapted to be held when
using the tool, tapered expanding-rollers car-
ried by the mandrel and adapted to project be-
yond the outer surface thereof, a longitudi-
nally-adjustable follower carried by the man-
drel, a tapered roller journaled upon the fol-
lower and moved thereby and adapted to re-
ceive the thrust of the expanding-rollers when

in the actof expanding the tube the taper of

the follower-roller being inverse to that of the
expanding-rollers, flan ging-rollers carried by
the mandrel above the expanding-rollers, and
a trimming-tool or cutter secured to the man-
drel in transverse alinement with the flang-
1ng-rollers.

3. In atool for expanding tubes, the eomln—
nation of a mandrel adapted to be held when
using the tool, expanding-rollers carried.- by

 the mandrel and adapted to project beyond

the outer surface thereof, a longitudinally-

adjustable follower carried by the mandrel, a

tapered roller journaled uponthefollowerand
moved thereby and adapted to receive the
thrustof the expanding-rollers whenin the act

of expanding the tube, antifriction-bearings
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between the end of the follower-roller and the

Tfollower, means to move the follower longitu-

dinally through the mandrel, langing-rollers
journaled to the mandrel on oblique axes,
and an antifriction thrust-roller within the
mandrel for receilving the thrust Of the tlang-
ing-rollers.

IIO

4 In a tool for ﬂanﬂmﬂ tubes the (,O]Jll)l—- |

nation of a hollow mandl el adap‘&ed to beheld
when using the tool, flanging-rollers carried
by the mandrel and projecting beyond the

11§

outer surface thereof, and a tapered roller

journaled wi
receive thethrust of the flanging-rollers When
in the act of flanging the tube

5. In a tool i01 ﬂannmn tubes, the eombl-
nation of a hollow mandl el adapted to be held
when using the tool, flanging-rollers carried
by .the mandrel and projecting beyond the

outer surface thereof, a tapered roller jour-

l naled within the mandrel and adapted to re-

| when using the tool,

celve the thrustof the langing-rollers whenin

act of flanging the tube, and a trimming-tool
or ¢utter attached to the mandrel in trans-
verse-alinement with the flanging-rollers.

6. In a tool for flanging tubes the combi-
nation of a hollow mandrel ada,pted to be held
flanging-rollers carr ied

1thin the nmndrel and adapted to

I12C
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by the mandrel and projecting beyond the
outer surface thereof, a tapered roller jour-
naled within the mandrel and adapted to re-
~eerve the thrust of the flanging-rollers when
1n act of flanging the tube, and antifriction-:
. bearings between the end of the tapered roller

- and the mandrel consisting of a series of rings.

a

- or collm y resting upon each other.

“In a tool for flanging pipe, the comb11m~- |
:Llon of a hollow mandrel to enter the pipe,
- flanging-rollers
of the m:—.’mdl_el, a tapered thrust-roller within |
~ the hollow mandrel and adapted to receive
. the thrust of the flanging-rollers and support |
them in the act of ﬂ.-;uwmw the tube, and |
-means for ceutel ing fhe ﬂuust—mllm 111 the

carried in the annular wall

. ;nmndrel

.20

8. In a 13001 im ﬂimﬂmﬂ‘ &11(1 expandmfr'
- tubes, the combination Of O 111&11(11‘@1 adapted |
to be held when using- the tool, expanding-
“rollerscarried by the nmndrel and adapted to

'_.;1)1*0,]ect beyond the outer surface thereof, a
~longitudinally-adjustable follower carried hy
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~ the mandrel, a tapered roller journaled upon {
the follower and moved thereby and adapted
- to receive the thrust of the expanding-rollers

~when in the act of expanding the tube, one |
or more fHanging-rollers journaled upon the:
-~ mandrel at.considerable distance from its end
so as to be out of transverse alinement with |
the expanding-rollers,
~within the mandrel for ]GCGIVHI“ the Lhrust

of the fianging-rollers. ' -

and a thrust-roller

9. In a tool for ﬂanwuw 311(1 e\panduw

:tubes the combination of a mandlel adapted

to be held when using the tool, expanding-
rollers carried by the mandrel and adapted to
project beyond the outer surface thereof, a
longitudinally-adjustable follower carried by
the mandrel, a tapering roller journaled upon
the follower and moved thereby and adapted
to receive the thrust of the expanding-rollers
when in the act of expanding the tube, one
or more flanging-rollers having conical sur-
faces journaled upon the mandrel on oblique
axes at a considerable distance from its end
so as to be out of. transverse alinement with
the expanding-rollers, and a tapered thrust-
roller within the mandrel for receiving the
thrust of the flanging-rollers.

10. In a tool for flanging pipe, the combina-
tion of a mandrel, a series of flanging-rollers

presenting oblique outer surfaces carried by
the mandrel for spreading the tube end into
substantially conical form, and a trimming
or cutting tool sceured to the mandrel in

734,293

| transversealinementwiththe flanging-rollers

~for trimming the flanged end of the pipe si-

-multaneously with the flanging of the same.
11, Inatool for flanging pipe, the combina-

tion of a mandrel, a series of flanging-rollers

6o

presenting oblique outer surfaces carried by

~the mandrel for spreading the tube end into
' substantially conical form, and an adjust-
able trimming or cutting tool secured to the
-mandrel 1 transverse alinement with the
flanging-rollers for trimming the flanged end

of the pipe blmultaneously W’ltah the ﬂanﬂ'mw .-

~of the same.
12. In atool for ﬂ::m ging pipe, the combina-
tion of a hollow mandrel, aseries of flanging--
‘rollers carried by the mandrel, .
{ thrust-roller within the mandrel and against
~which the flanging -rollers rest and upon

which they revolve when deoing their work of

terior walls.
~13. In a tool for flanging and e*{pandnw

o :cen-tml |

flanging the tube, and a central support for
the central roller for supporting it within
the mandrel but out: of . contact WLLh 1t5 in-:

S0
| tubes the combination of the mandreladapted

to be held when using the tool, expanding-

rollers carried by the mandrel and adapted

to project beyond the outer surface thereof, -

a longitudinally-adjustable follower carried

by the mandrel, a tapered roller journaled

upon the follower and moved thereby and: -
~adapted to receive the thrust of the expand-

1 ing-rollers when in the act of expanding the
“tube, one or more flanging-rollers journaled
‘upon the mandrel on oblique axes at a con-

siderable distance from its end so as to be
out of transverse alinement with the expand-
ing-rollers, a thrust-roller within the mandrel
for receiving the thrust of the flanging-roll-
ers, and a trimming-tool or cutter secured to
the mandrel in transverse alinement with the
flanging-rollers.

14. In atool for langing pipe, the combina-
tion of a hollow m(mdrel a series of flanging-
rollers carried by the mandrel, and a centml
thrust-roller within the mandrel and against
which the flanging-rollers rest and upon
which they revolve when domﬂ' their work of
flanging the tube.

In testlmony of which invention I have
hereunto set my hand.

L. D. LOVEKIN.

Witnesses:
R. M. IIUNTER,
GEORGE Il. KIMERT.
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