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4 Claims,

The invention relates generally to a tube work-
ing tool and more particularly to a tool for
forming a double flare on tubing.

A general object of the invention is to provide
a new and improved double flaring tool and more
particularly one in which the heretofore separate
double flare forming parts are incorporated in a
unitary structure.

Another object is to provide a tube working
tool having a yoke, and means for forming an
inwardly directed flare and means for forming
an outwardly directed flare formed as an adapi-
er member movably mounted on the yoke.

Another object is to provide a tube working
tool in which the adapter is pivotally and slidably
mounted on the yoke, pivotal movement of the
adapter bringing a selected one of the flaring
means into flaring position, and sliding move-
ment of the adapter on the yoke bringing the se-
lected flaring means into engagement with the
tube to perform a flaring operation.

A further object is to provide such a tool hav-
ing means for clamping tubes of different sizes
and having a plurality of first means of different
sizes each for forming an inwardly directed flare
and second means for forming an outwardly di-
rected flare.

Other objects and advantages will be apparent
from the following detailed description taken in

connection with the accompanying drawings, in 2

which:

Pig. 1 is a fragmentary side elevational view,
partly in section, of the improved tool;

Fig. 2 is a top plan view of the tool of Fig. 1;

Fig. 3 is a vertical section of the yoke only
along the line 3—38 of Fig. 1; and

Fig. 4 is a horizontal section along the line 4—4
of Fig. 3.

In systems or mechanisms wherein thin-walled
tubing is employed as, for example, in refrigera-
tion, controls, automotive, aircraft, etc., a piece
of tubing is coupled to some device such as &
coolant coil, a carburetor, or to another piece of
tubing by means commonly referred to in the
trade as a fitting. 1n order that the tubing may
be securely held in the fitting in a Auid-tight re-
lationship as well as to be restrained against pull-
ing out of the fitting, the end of the tube is usual-
1y flared outwardly after one part of the fitting
has been slipped over the tube.

Since the flared portion of the tubing is
clamped between the parts of the fitting, it is the
portion of the tube which is subject to the great-
est stresses and it has been found desirable,
therefore, both from the standpoint of mechani-
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cal strength and from the standpoint of facility
of effecting a fluid-tight seal, to form what is
known as a “double flare” on the end of the tube.
By “double flare” is meant giving to the flared
portion a double thickness by bending a portion
of the tubing back upon itself. This is most ex-
pediently done by forming first an inwardly di-
rected flare in the end of the tubing and then by
forcing & conical flaring member into the open
end of the tube to bend the inwardly directed
flare back against the wall of the tubing and to
form an outwardly directed flare of double thick-
ness.

Referring now to the drawings, the complete
tool comprises generally tube clamping means 1
and a yoke 8 carrying flaring means 9. The
clamping means T constitutes no real part of the
invention and may take any suitable form such
as that disclosed and claimed in my application
Serial No. 667,386 filed May 4, 1946, and issued
April 25, 1950, as Patent No. 2,505,665, or the type
herein shown comprising cooperating members
in the form of elongated bars 10 and Il. In a
tool of this character one bar, as the bar 10, pref-
erably is made longer than the other bar to pro-
vide 3 convenient hand grip {0e. Conventional-
1y, and as herein shown, the bar 10 has formed in
one edge thereof a plurality (here shown as 5) of
semicyclindrical grooves or recesses {2 each of
a different dlameter so as to accommodate a tube
of different outside diameter. Similarly, the bar
{1 also has formed in one edge a like number
of semicylindrical grooves or recesses |3 corre-
sponding in diameter to the diameter of the ad-

5 jacent grooves 12, and arranged in the same se-

quence so that the grooves of corresponding di-
ameter will be disposed opposite each other when
the bars 10 and |l are positioned together as
shown in Fig. 2 to form a plurality of means in
the form of cylindrical openings for clamping
tubes of different sizes.

Some convenient means is provided for draw-
ing the bars 10 and I tightly together to clamp
or grip a tube in the openings and to permit ready
separation of the bars for insertion and subse-
quent withdrawal of a tube. By way of example,
this means may take the form of a pair of bolts
{4 and 15 pivotally connected one to each end of
the bar (i. The bar (0 has a transverse bore 18
through which the bolt {4 passes, and at the end
opposite the handle 10a the bar (0 and bar {|
are formed with a slot |7 opening through the
end of the bars for reception of the bolt 15 by a
swinging movement thereof. Both the bolt 14
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and the bolt 15 carry wing nuts 14’ and 15’ re-
spectively which may be readily tightened or
loosened by the mechanic to firmly clamp the
tube or to permit the bolt 15 to be swung out of
the slot 1T and the bar 10 to be swung about the
pivoted end of bolt 14 to open the bars for re-
ception or removal of a tube.

The yoke 8 is adapted to be disposed astraddle
the clamping mesans T during a flaring operation
and is readily movable longitudinally of the
clamping means so that it may be positioned over
any selected one of the tube clamping qpenings.
Herein the terminal ends of the legs of the yoke
are shown formed with oblique grooves 48 in ‘the
inner surfaces providing triangular shoulders {9
for engaging both the under and the top surfaces
of the bars 10 and Il when the yoke in turn is
positioned obliquely of the clamping means, the
spacing between the legs of the yoke .at the

grooves I8 being sufficient to permit passage of :

the yoke over the clamping means when disposed
-at right angles thereto.

The :multiplicity of and separate die-like -ele-
ments usually required for the forming of @
double flare on tubing of various sizes are here
combined into a single unit with the unit in turn
adapted to.be carried by the yoke as a permanent
and unitary part thereof. To that end, the
various elements-employed in double flaring tub-
ing of various sizes are combined into a turret-
like adapter member .24 rotatably as well as
bodily movably mounted in the yoke 8 through
the medium of split trunnions 22 which are slid-
able in an axial bore -extending through the

adapter. The trunnions are urged outwardly by

a -spring 23 as shown in Fig. 4 and project into
slots 24 and 25 in opposite legs of the yoke, these
slots forming oppositely facing trackways for
slidable movement-of the adapter 21 with ‘respect
to the yoke 8. After the adapter has been posi~
tioned in the yoke by insertion .of the trunnions
through the open outer ends .of the slots 24 and
25, the ends of the slots are, as by swaging,
closed sufficiently (see Fig. 3) to retain the
adapter against loss out of the yoke.

The adapter has a polygonal peripheral sur-
face, here shown as comprising six flat sides of
varying surface area. Carried by the adapter
are a plurality of first flaring means for form-

ing an inwardly -directed flare on the end of .

different size tubes and second flaring means
for forming an outwardly directed flare on the
end of said tubes, each side of the polygonal
surface having one of said flaring means thereon.
Bach of the first flaring means comprises a
conical well (the several wells being numbered
26a-26e) and a stud or pilot respectively num-
bered 27a-27e projecting from the bottom
therecf. 'Each '‘well and each stud 1s of a dif-
ferent size to cooperate with tubes of different
diameters which may be clamped in the various
openings in the body. The second flaring means
comprises a conical projecting member 28 which
extends from the remaining side of the polygonal
surface of the adapter 21.

Means are provided for releasably holding the
adapter against pivotal or rotational movement
about the axis of the trunnions 22 and for mov-
ing the trunnions down along the trackways 24
and 26 to force a selected one of the flaring
means against the end of a clamped tube. This
means comprises a threaded stud 30 mounted in
a cooperating threaded opening in the top of the
yoke. A handle 31 is provided at the top of the
stud for facilitating manual rotation thereof.
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At its bottom end the stud has an axial recess or
well 32 at the bottom of which is seated a
hardened loading disk 33 which forms a bear-
ing for a ball 34 receivable in the recess. A
pressure and guide member is provided, this
member having a pressure head 35 and a stem
36 which extends into the recess 32 a consider-
able distance and bears against the ball 34. The
stem is provided with an annular groove 37 and
a pin 38 secures the pressure member to the stud
39, the pin and groove connection permitting
rotational movement hetween the stud and the
pressure member but preventing separation of
these members. The underside of the head 35 is
square ‘with the stem 36 and is provided with a
well 36q large -encugh for the reception of the
largest one -of the studs of the flaring means as
shown in Fig. 3. It will be appreciated that the
adapter 21 will be held against rotational tilting
during a flaring operation by engagement of the
underside of the head 35 with a side of ‘the
adapter, the head 86 being in turn made more
stable by the close fit and substantial projection
of the stem 36 into the recess 32 of the stud 30.
The end faces 38 of the adapter are flat and have
a sliding engagement with legs of the yoke to
prevent lateral tilting of the adapter.

In the operation of the tool, after a tube has
been clamped in one of the openings of the
clamping means, the yoke is .applied to the
clamping means and positioned immediately over
the end of the tube in the selected opening, JIf
necessary, the stud 30 may then be retracted &
sufficient distance to effect separation of the
head and the adapter and to permit the adapter
2{ to be rotated to position a selected one .of the
first flaring means immediately over the -Qpen
end of the clamped tube. It should be neted
that each of the five means which are provided
to form an inwardly directed flare is:adapted to
cooperate with a different diameter tube, each
of these flaring means being formed af a praper
size to cooperate with a tube held in g different
one of the openings in the clamping means. The
stud 30 is then turned in to engage the .adapter
with -a pilot received in the well 35¢ and the fat
faces in contact thereby limiting rotational or
pivotal movement of the adapter 21 so that the
flaring means which cooperates with the clamped
tube cannot turn out of position. -Continued
turning of the stud 30 slides the adapter 21
along the trackways to force the selected flaring
means against the end of the clamped tube.
With the parts in the position illustrated in Fig.
3 the projecting member or pilot 27b would enter
the open end of the tube and the conical walled
well 26b would form an inwardly directed flare
on the tube. The stud is then backed off :and
the adapter rotated to position the second far-
ing means 28 over the tube. When the stud is
again turned in, the conical surface of the .mam-
ber 28 will bend the inwardly directed flare in
against the inner surface of the tube and will
also form an outwardly directed fiare as is -well
understood in the art. This flare, of course, will
be of double thickness. The length of the pilots
21a-27e gives a measure of the distance the tube
should project beyond the clamping means to
make a proper double flare for the particilar
diameter tube.

While I have shown and described one embodi-
ment of my invention, it is to be understood that
it is capable of many modifications. Changes,
therefore, in the construction and arrangemerit
may be made without departing from the ‘spirit
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and scope of the invention as defined in the
appended claims.

I claim:

1. A tube working tool comprising a yoke en-
gageable with a tube clamping means, an
adapter member having a plurality of diametri-
cally opposed faces, means for pivotally and
movably mounting said adapter in said yoke,
tube flaring means on at least one of said faces
and positionable with pivotal movement of the
adapter adjacent the end of a tube held in the
tube clamping means, and means on said yoke
engageable with the face of the adapter opposed
to the flaring means for moving said adapter to
force said flaring means against the end of a
clamped tube.

3. A tube working tool comprising a yoke
adapted to be mountable on a tube clamping
means astraddle thereof, an adapter member
carried by said yoke and having a plurality of
diametrically opposed flat faces, tube flaring
means on each face, said adapted being pivotally
mounted in said yoke to permit a selected one
of said flaring means to be positioned in opera-
tive relation to an end of a tube secured in the
tube clamping means and also being slidable lon-
gitudinally of said yoke to permit the selected
one of said flaring means to be forced against
the tube to perform the flaring operation, and
means on said yoke engageable with the face dia-
metrically opposite the face carrying the last
mentioned flaring means and operable to force
the adapter toward the tube clamping means to
perform the flaring operation.

3. A tube working tool comprising a yoke
adapted to be mountable on a tube clamping
means astraddie thereof, a turret-like adapter
member carried in said yoke having a plurality
of flat diametrically opposed faces, a tube flar-
ing means carried on each of said faces and ex-
tending outwardly therefrom, said adapter being
rotatably and bodily slidably mounted in said
yoke to be positionable with a selected one of
said flaring means in operative position relative
to & tube and thereafter slidable longitudinally
of said yoke to bring a selected flaring means into
flaring engagement with a tube, a pressure trans-
mitting member movably carried by the yoke and
provided with a portion engageable with the face
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of the adapter member diametrically opposed to
the face carrying sald selected one of the flaring
means, said pressure transmitting member hav-
ing an opening positioned to receive thereinto
the fAaring means on the face engaged thereby,
and a screw threadedly mounted in the apex of
the yoke and positioned forceably to move the
pressure transmitting member to force the se-
lected flaring means into the end of a tube held
in the clamping means with rotation of the screw.

4. In a tube working tool, a yoke having op-
positely facing trackways therein and having
means at its open end for engaging a tube clamp-
ing means, an adapter member, means for
mounting said adapter on said yoke as an as-
sembled part thereof, a plurality of tube flaring
meang mounted on said adapter, said adapter
member being mounted for pivotal movement on
spring loaded trunnions extending from opposite
sides of said adapter and engaging said track-
ways to permit one or the other of sald flaring
means to be swung to operative position and to
permit bodily sliding movement of the adapter
member longitudinally of said yoke to force the se-
lected flaring means into flaring engagement with
a tube, and means on said yoke for forcing said
adapter outwardly to perform a flaring opera-
tion.

GEORGE E. FRANCK.
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