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1

This invention relates to tube end forming
machines, and more particularly to a manually-
controlled fluid-operated machine for beading,
flaring, flanging, expanding, sinking, double-lap
flaring, or double-lap flanging the end of 3 tubing
of any workable material such as aluminum,
steel, etc. .

One object of the present invention is to pro-
vide a machine of the above nature in which the
end of the tubing will be pressed against an
adjustable stop member and then clamped by
means of a pair of cooperating die members
before the shaping or forming operation.

Another object of the invention is to provide
a machine of the above nature in which the stop
member has a vernier screw in order to facilitate
the adjustment thereof.

A further object is to provide a machine of
the above nature in which the stop member will
be swung downwardly out of the way of the punch
before the latter strikes the end of the tubing.

A further object is to provide a machine of the
above nature having a split horizontal chucking
die, the upper section of which is movable down-
wardly for clamping the work tightly against the
lower section before the shaping operation.

A further object is to provide a machine of the
above nature in which the upper die section is
held downwardly upon the tubing by a fuid-
operated piston during the shaping operation.

A further object is to provide a machine of the
above nature, in which provision is made of 2

set of interchangeable dies and punches which

will permit s wide variety of tubing sizes and
shapes to be formed on a single machine.:

A further object is to provide a machine of the
above nature in which the chucking dies and the
flaring and beading punches may be interchanged
rapidly from one size to another.

A further object is to provide a machine of the
above pature which will perform automatically
the forming operation in a fraction of the time
required with former manual methods, and which
machine may be operated by relatively unskilled
labor on a mass production basis.

A further object of the present invention is to
provide a machine of the above nature which
will be simple in construction, inexpensive to
manufacture, easy to install and manipulate,
compact, ornamental in appearance, safe to op-
erate, and very efficient and durable in use.

With these and other objects in view there have
been illustrated on the accompanying drawings,
two forms in which the invention may conven-
iently be embodied in practice.
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In the drawings, ’

Fig. 1 represents a top plan view of the tube
end forming machine.

Fig. 2 is a side view of the same, shown partly
in section.

Fig. 3 is a transverse sectional view of the
same, looking from the right of Fig. 2.

Fig. 4 is a longitudinal sectional view of the
same, taken along the line 4—4 of Fig. 1, looking
in the direction of the arrows, and showing the
tubing in clamped position before the forming
operation. :

Fig. 5 is a longitudinal sectional view, similar
to Fig. 4, showing the appearance of the punch
and tubing at the end of the flaring operation.

Fig. 6 is a fragmentary sectional view, similar
to the right hand portion of Fig. 5, showing the
appearance of the machine after a bead has been
formed adjacent the end of the tubing by a bead-
ing punch, but before the punch has heen with-
drawn. . .

Referring now to the drawings in which like
reference numerals denote corresponding parts
throughout the several views, the numeral (0
indicates the base housing of the machine, which
housing ‘is preferably made of cast metal, and
has on the forward part.of its upper surface an
upstanding: end thrust lug i1. The thrust lug
1l is adapted to. support a pair of cooperating
complementary bottom and top chucking dies 12,
13, the former of which is held down in fixed
position by means of a horizontal holding screw
14 mounted in said thrust Iug (I, and ‘having
an exterior knurled knob on the end thereof.

The chucking dies 12, {3 are provided with
opposed semi-cylindrical grooves 15, {5 which
serve to engage and clamp the tubing T tightly
in position during the forming operation. The
upper chucking die 13 is adapted to be raised
angd lowered out of clamping position by means
of a pair of vertical drawbars (or chucking studs)
16, 17, preferably round in cross section. The
tops of the drawbars 16, 1T are threaded for re-
ceiving knurled holding nuts I8, 19 which engage
tightly against the movable top chucking die 13.
The bottem of the top die 13 rests upon a pair
of intermediate shoulders 16a, 17a formed on the
drawbars 16, 17.

The drawbars I6, T are connected at their
lower ends by means of a two-part holding
bracket 19a, 19a to a flanged adapter member, 20
resting upon the sections of said bracket 19a, 194,
said adapter 20 being in turn adjustably con-
nected at its Jower end to a depending piston rod
21 by means of a threaded section 21a located on
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said adapter member and screwed into a tapped.
hole in said piston rod 21.

* The piston rod 21 is connected to a die-clamp-

ing piston 22 which is- adapted to reciprocate

within a cylinder 23 located at the bottom of the

housing 10, said piston 22 being “operated by

means of fluid pressure such as compressed air

supplied through.ports 24, 25 to.cause .saifd.piston.
to move déwnwardly and upwardly, respectively; :

as desired. 10

After the tubing T, which may be of aluminums~ "

or any other workable material, has been clamped
tightly between the chucking-dies~ (2] 18, /it 18"
adapted to be beaded, flared, flanged, expanded,
sunk, double-lap flared, double-lap flanged; . ete:.
by means of a horizontal plunger 56, which is.
preferably rectanguler in cross- ‘seetion:- and® is-
adapted to slide within a bearing 26 mounted .
upon the top of the baserhousing {0. The plung-
" er 56, as illustrated in Figs. 1-5, carries a detach-
able - flaring punch 27 upon its forward - end,
said punch-having-a hollow tapped rear end.28
which is adapted to be.screwed upon the-reduced
forward threaded ‘end 56a of the plunger- 56 (as.
best shown.in Fig. 4), In the modification dis-:
closed in Fig, 6 the:beading punch 274 has been
substituted for the:flaring punch 2T~ .~
The- pluniger: 55 is held’ within" the bearing 28
by.mesns of an- upper” plunger bearing: cap 29,
and four cap-screws 36, 31 (32, 33) are em-
ployed tb attack-said cap 28'tosaid bearing 26:
In order to limit the inward movement of the"
tubing T, when it is’ being-inserted between- the
chucking-dies 12, (37 provision is made of ‘an ad-
justable stop block 48 carried on the forward end
of arocker arm:34; which has-a rear depending
end 38'split to form a-paif of Pearing Tugs 35, 35,
which embrace-a pin 40°carrying a rollér 39, said”
pin-40 being Leld in place by cotter pins 41, at,
The rocker arm 34 has an enlarged hub - 34c¢- 40
‘which fits over a horizontal pivot pin 36, the 1at~
ter being mounted in upstanding bearings 36a;
380’ formed’in the top of ‘the pliinger bearing cap’
2% : ‘ S
An intérmediate section 4270f the rocKer: arm
347is pressed upwardly ‘at’all times by means of’
a- pilot pin 43" fitted into " recess 43c~~said pin
43 being-engaged by a coiled spring- 44 which is:
seated at its bottom end’in:a-recess 45 formed
“in the-top ‘of the: plunger bearing cap 295 -
_THe forward end'3T of*the rocker arm 34 is
provided with: a-dépending section 46 which ter--
minates in a horizontal front’ section- 47, which
is substantially rectangular in’ shape for'slidably
supporting the hollow stop block 48 fitted around
said section 47 and having-a laterally-extending:
Horizontal finger 49 which limits the amount the
tibihg. T may- be inserted through the chucking
dies 12, 13, i U R
THe ‘position of the block 48 on the-horizontal’
. rectangular section 4T may be accurately adjust-
““ed:by means of ‘a-vernier screw §0 carried by the
dépending section 4§ of the rocker arm 34, and’
having a knurled section to facilitate the manip-
uldgtion thereof.  The screw' 50" has a ‘reduced’
tHreaded end. 50 'which'is fitted into'a Horizontal
tapped hole 58b in the top-of the stop block: 48
(see Fig. 4).. R A
“Provision is-also'madé of a small vertical lock-
i plate 51 Having a recess 52 fitting overa neck.
52 on' the:vernier screw 507 for holding'the latter:
iryposition;  A*Horizontal'serew §4is provided for
-attaching the plate §1 to the:depending end 46 of
tHe:rocker: arm-34;- THe vernier'screw §0°has an’ .-
unthireadéd: rear: cylindrical® section” 54y fittet 75
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within the depending section 46 of the rocker -
arm 34. A transverse set screw 55 is also provid-
ed in the stop block 48 for engaging the rectan-
gular section 471 of the rocker arm 34. -
Tn order to cause the stop block 48 to be lowered
automatically out of the path of the punch 21
pefore it strikes the inner end of the tubing T,
provision.is made of a cam.recess. 57.in .the top . -
surface of ‘the'plunger 56; just behind the bear- -
ing 260 - ' : :
: “The plunger 56 is connected by & coupling 58
to a piston rod 58 secured to a piston 60 which

“fits-withina-cylinder 61 located at the rear of the "
“machine,
15

The cylinder 61 is connected to the
mainyhousing: 10 by means of -3 pair of holding .
screw bolts 62, 62, which are screwed into.a flange

" g37on:tHe: fFont ofsaid cylinder. 61. -Compressed -

air_or-other fluid under pressure is admitted .- to
the rear and front ends of the cylinder 61 by.
means of ports 64, 65, the fluid being under the
control of 4 double four-way:valve 66 having a
pair of ‘vertical plungers 671, 68-which are: driven-
alternately up -and down by the manipulation-of’
an-angular valve handle 69 loosely connected‘to". .
said plungers; said handle being pivotally mounts"
ed'upon-a-Horizontal pin 70: = - oo
In order to protect the operator from accidental’
conitact with' the moving:parts of ‘the machine, .
provision is madé-of a semi-cylindrical guard T4 s
of any suitablé transparent’ molded plastic' ma-
terial; said guard 7{ Weing stown in open: position’ -
by dotted liries in Fig, 37~ Provision is alSo made
of a pair of self<lubricating porous:bronze bush=

 ings 12 (shown by dotted’lines in Fig. 4) forming .

bearings for the vertiéal dfawbars 18, 17 which'
are attached to the upper chiucking die 18: =~
' Operqtion E ‘

Assuining that the upper chucking dié 13is in.
raised position; the operator: will first Insert the
tubing T between the dies 12,.13 until the end.of’
sald tubing strikés the:stop block:finger 48 which
has previously been adjusted to the desired posi-

. tion on, the rocker . arm -34, by means. of-the. ..

vernier screw §0. - - S R

By rocking the- control handle :69 forward .or
to the left, as.shown in Fig: 3, fluid under pressure
will be admitted to the top of the chuck-operat--:

“ing piston 22, and_subsequently, after a short

period ‘of time, fluid will be admitted to the.rear
of the punch-operating piston:698.” This will cause
the upper chucking die 3.%o0 be. first. firmly.
clamped ‘against the tubing T, and the plunger .

‘58 will'thereafterbe driven forward by the piston

60 to force the punch-27 against the end of the
tubing to form a bead, flare, flange, etc., thereon,
a§ desired. It will, of ‘course, be understood that
the'stop lug finger 49, in the meantime, will have

- been forced downwardly by the engagement of

the cam’ recess. 5T on the plunger 58" with" the:

~“roller 39 on the:rear of the spring-pressed rocker:

arm 34.- . R : LT
_'To complete the cycle of operation, the'control
handle-89 will then be reversed, causing the punch:
to be withdrawn- and thereafter opening the dies.
The ‘tubing T may then be-removed qanually .
from the end of the machine. -~ .- 00T
- Tt will"thus be seenthat the present machine

" is-extremely easy to oberaté because it is merely -

mecessary forthe operator to sit or stand:infront’
of -the ‘machine ‘and’ manually insert a.tube

" through an' opening in the side of the casing.
. . thereof’ until'it"engages the ‘stop member, and to;
. then operate the contiol ‘handle; whigreupon the.

chucking ' dies will-'be closed; and” the’ forming -
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operation will thereafter be performed automati-
cally.

One advantage of the present invention is that
the stop block 48 may readily be adjusted on the
end of the rocker arm by manipulating the vernier
screw 88 so as to control the outside diameter
of the bead or the shape of the flare, flangs, ste.,
formed on the tubing with a high degree of ac-
curacy.

A further advantage of the present invention is
that all moving parts of the machine except the
operating handle are enclosed by a pro‘ective
casing, thereby making it entirely safe for the
operator.

A further advantage is that the shaping or
forming operation on the ends of tubing may be
done with extreme ease, and moreover, the pres-
ent machine will leave no score marks or dirt on
the interior of the tubing for the reason that no
tools touch the inside thereof.

A further advantage is that by flaring the ends
of a tubing by this machine, thers will be less
reduction in gauge or hardening of the metal
than oceurred with former types of spinning or
rolling machines now in common Use.

A still further advantage is that when 2 bead
is formed on a tube by the present machine, the
gauge of the metal will actually be increased at
the bead, resulting in greater strength at this
point, which would not be possible with any
known spinning or rolling process.

A further advantage is that it is possibie with
the present machine to produce a fare in which
all waviness is eliminated.

While there have been disclosed in this specifi-
cation two forms in which the invention may be
embodied, it is to be understood that these forms
are shown for the purpose of illustration only,
and that the invention is not to be limited to the
specific disclosures, but may be modified and
embodied in various other forms without depart-
ing from its spirit. In short, the invention in-
cludes all the modifications and embodiments
coming within the scope of the following claims.

Having thus fully described the invention what
is claimed as new, and for which it is desired to
secure Letters Patent, is:

1. In a machine for automatically forming a
bead, flare, flange, etc., selectively, upon the end
of a tubing capable of being cold worked, chuck-
ing means to clamp said tubing, a punch, s re-
ciprocating plunger carrying said punch in align-
ment with said tubing, stop means to limit the
position of the end of said tubing with respect
to said chucking means prior to0 the movement
of said punch-carrying plunger, means to adjust
the longitudinal position of said stop means com-
prising a spring-pressed rocker arm located
above the position of said plunger, a stop block
carried on the forward end of said rocker arm
and initially serving as an abutment for said tub-
ing when it is manually inserted into said chuck~-
ing means, and a roller on the rear end of said
rocker arm, said plunger having a cam recess
within which said roller is Initially engaged,
whereby the movement of said plunger will cause
said roller to be lifted for swinging said rocker
arm and depressing said stop block.out of the
path of said punch before said bunch engages
the end of said tubing.

2. In a machine for automatically forming the
end of a tubing, means for chucking said tubing

6

before the forming operation, a punch-carrying
plunger, a spring-pressed rocker arm located
above said plunger and carrying & stop block on
its forward end, said stop block serving as an
abutment for the inward motion of said tubing

. when it is manually inserted into said chucking
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means, means to depress said stop block out of
the path of the punch just before said punch
engages the end cof said tubing, said stop block
being adjustably mounted on the forward end
of said rocker arim, and a vernier screw con-
nected to said rocker arm and adjustably engag-
ing said stop block to accurately locate the initial
position of said stop block to gauge the length
of the tubing inserted through said chucking
means.

3. In a machine for automatically forming a
bead, flare, flange, etc., selectively, upon the
end of a tubing, chucking means to clamp said
tubing, a punch, a reciprecating plunger carrying
said punch in alishment with said tubing, said
machine having an upstanding bearing for the
forward end of said plunger, stop means to limit
the position of the end of said tubing with respect
to said chucking means prior to the movement
of said punch-carrying plunger comprising a
spbring-pressed rocker arm carried by said ma-
chine, said rocker arm being pivoted to said bear-
ing on an axis transverse to said plunger and
having a forward abutment engageable by said
tubing when inserted into said chucking means,
and means responsive to the movement of said
plunger to swing said rocker arm and depress
said abutment out of the path of said punch
hefore it engages the end of said tubing.

4. In a machine for automatically forming a
bead, flare, flange, etc., selectively, upon the end
of a tubing, chucking means to clamp said tubing,
a punch, a reciprocating blunger carrying said
punch in alignment with said tubing, stop means
to limit the position of the end of said tubing
with respect to said chucking meahs prior to
the movement of said punch-carrying plunger,
said stop means comprising a spring-pressed
rocker arm having a forward abutment engage-
able by said tubing when inserted into said
chucking means, said rocker arm being pivotally
carried by said machine on an axis transverse
to and offset from said plunger, and means op-
eratively connecting said rocker arm and said
blunger for swinging said rocker arm to depress
said abutment out of the path of said punch upon
the forming movement of said plunger toward
said tubing.

JOHN 1. VAILL.
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