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This invention relates to tools for flaring tub-
ing, and more particularly to tools for use selec-
tively in forming either ‘single or double fiares
on tubing.

Many occasions for the use of fared tubing are
found in industry, a notable example being in
the construction of airplanes and the like which
employ great quantities of metal tubing of dif-
ferent sizes, and different materials in hydraulic
control systems and similar ‘installations. Fur-
thermore, since it is important for such uses to
obtain maximum strength in the connections em-
bodying flared tubing, there has been recently
an increasing tendency to reguire such tubing to
he double flared except where the material there-
in is of special strength, as inthe case of heavy
gauge stainless steel tubing and the like,

A double flare; in.which the end of the tubing
is folded inwardly to provide & double thickness
inthe flared portion, may be conveniently pro-
duced in two forming operations. In the first
step, the.end of the tubing is compressed axially
to form a eireular rib having the general coh-
figuration in cross-section of ‘s reverse flare. In
the second step, the end section of this rih is
crimped or folded inwardly of the tubing to com-
blete the double flare. ‘However, separate form-
ing merbers are required for these two steps and
a difficulty in operations ‘requiring double fiaring
of tubing of different sizes is that although the
second step in double flaring is readily performed
by a simple conical flaring merber such as is
used to form single flares, a separate-double-fHar-
ing punch .or other preliminary forming member
is‘required for the preliminary operation-on each
different side of tubing.

t is accordinzly one of the principal objects
of the present invention to provide a flaring tool
of simple and compact construction. which in-
cludes in g single unit the clamp for holding the
tube to be flared, a cone for. both single flaring
and completing a double fare. and s plurality
of double flaring punches arranged for selective
use with tubing of different sizes.

Another object is to provide a flaring tool in
which a plurality of double flaring punches and
a flaring cone are carried by & rotary carrier
member in a housing in which the tube clamp-
ing mechanism and an operating member such
as a compression screw are also mounted, with
the earrier member being rotatabie to bring either
the flaring cone-or a selected punch into Opera-
tive relation between the serew and the tube to
be flared, thus providing for a complete double
flaring-operation on g given tube without chang-

10

15

20

25

30

40

50

55

ing or adjusting the tool except for raovement of
the carrier member to select the punch of proper
size and then to shift the cone into position to
complete the double flare.

It is also an object of the invention to provide
a faring tool of the above character in which the
several double flaring punches are calibrated and
arranged to effect automatic gauging of the tube
to be flared in proper position in the clamping
mechanism of the. tool for accurate double flar-
ing; and further to provide such a.tool having a
selectively operable gauge member for use in
properly positioning & tube to be single Aared.

Other objects ang advantages of the inven-
tion will be apparent from the following descrip-
tion, the accompanying drawings. ang. the ap-
pended claims.

In the drawings—

Fig. 1 is 4 plan view of'a flaring tool'in.accord-
ance with the invention and with. the tool shown
in properly adjusted bosition to form s single
flare or to complete a double flare;

Fig. 2 is.a, bottor view of the tool:

Fig. 815 a vertical section on the line 23—3 of
Fig. 1 and illustrating the’ operation of the tool
to form a. single flare;

Fig. 4'ig a fragmentary section similar to" Fig.
3 showing the completed single flaring operation;

Fig: 5 iy & detail view of the rotor unit of the
tool;

Fig. 6 is a section through the rotor taken on
theline §—§ of Fig. 3 and showing only the parts
lying in the sectional plane;

Fig. T'is'a fragmentary section illustrating the
mechanism for indexing the rotor in the hous-~
mg;

Fig, 8 is'a view of the tool in side elevation.and
with a portion broken away to llustrate the op-
eration of changing the. clamping blocks for a
different size of tubing;

Figs. 9, 10 and 11 are fragmentary sections
illustrating progressive stages in the formation
of :a double flare with the tool; and

Fig.. 12 15" o' fragmentary section on the line
§2-—12 of Fig. 2.

Referrinie to the drawings, which illustrate a
preferred embodiment of the present invention,
the housing of the tool is formed in two parts,
the upper part {2 and lower part I8 being secured
together by means of elongated bolts {5 and cylin-
drical nuts 18. As shown in Fig. 12, the bolts
{5are threaded only adjacent their ends; and the
major pertion-of their length is smoothly cylin-
drical to provide a dowel action for alignine the
housing parts. A compression’ screw 20 having
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a handle 21 is threaded in a bushing 22 pressed
into the upper housing {2, the bushing 22 being
readily secured in position by having its outer
surface straight knurled for force fitfing in the
housing.

The lower housing {3 is largely hollow to define
a chamber for receiving a pair of clamping blocks
25 for holding the tubing to be flared. Each of
these blocks 25 is square sided and provided along
each side thereof with a semi-cylindrical jaw por-
tion 26 having the upper end chamfered at 27 at
a, suitable angle to the axis of the jaw, for ex-
ample 33°, each jaw being of a different size to
engage tubing of a correspondingly different di-
ameter. The clamping blocks 25 are operated by
a compression screw 30 having a handle 31 and
threaded in a bushing 32 pressed into one end
of the housing portion 13, and the screw 30 car-
ries a pad 33 for engaging one side of one of the
clamping blocks to urge the two blocks together.

Referring particularly to Figs. 2 and 8, the
underside of the lower housing portion 13 is
formed with a ledge or flange portion 35 which
forms a track for the clamping blocks, this track
being relieved at the portion 36 to provide an
opening of slightly sreater width than the cross-
section of the blocks to provide for removal and
rearrangement of the blocks as indicated in Fig.
8 when the compression screw 30 is fully re-
tracted. The wall 31 opposite screw 20 is lo-
cated in predetermined relation with the upper
housing portion and with the blocks 25 so that
when the blocks 25 are seated against it, their co-
operating jaws 27 will be accurately aligned with
the compression screw 20. Finger holes 38 are
provided in the underside of each block to facili-
tate sliding them into and out of position in the
housing.

The upper housing 12 carries the rotor unit,
which includes a cylindrical rotor 40 and an in-
dex plate 42, the rotor and plate being rotatably
mounted in the housing by means of a pivot pin
A4 and being secured against relative angular
movement by & pair of dowels 45. The rotor 40
forms a earrier for a plurality of double flaring
punches identified generally as 50, seven of these
punches being shown and being identified as 50a
to 58¢ inclusive. Each punch 50 has a working
tip on the lower end thereof which comprises &
pilot portion 5¢ (Fig. 9) and a generally concave
frusto-conical working face 52 surrounding the
pilot portion 51, These punches 50 are each of
different sizes to fit tubing of correspondingly dif-
ferent diameters, and they are arranged as shown
in Fig. 6 with their centers defining a ecircle cen-
tered on the axis of the pivot pin 44 and having
a radius equal to the distance between the axes
of the pivot pin 44 and the compression screw 20.
A flaring cone 55 is also mounted in the rotor 40
between the punches 50e¢ and 50g of the respec-
tively largest and smallest diameters.

The rotor unit 40 can accordingly be readily
rotated on the pivot 44 to bring either the cone
55 or any selected punch 50 into line with the
compression screw 20 for operation thereby, the
plate 42 having a series of angularly spaced holes
5§ therethrough coaxial with the centers of the
several punches and cone for receiving the screw
20 and the screw thus forming the operating
member for the cone 55 and all of the punches
§6. The upper housing 12 is partially open to
expose about one-half of the periphery of the
votor for ready access in adjusting the unit, and
the periphery of the rotor 40 is knurled at 5T to
facilitate its use. Also, in order to retain the
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cone and punches normally out of the way in
the rotor, a spring return is provided for retain-
ing each of them yieldably in upper or retracted
position. For this purpose, the rotor 40 is pro-
vided with a slotted bore 68 adjacent the bore for
each punch 50, and each bore 68 contains a spring
61 which is engaged by a pin 62 set in the side
of the adjacent punch as shown.

Tt will be noted that the bores 60 are not con-
tiguous with the bores for the punches but are

- spaced therefrom to leave lands 63 on either side
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ing of the pins.

of the pins 62 for guiding and preventing cock-
A similar arrangement is pro-
vided for the cone 55 except that it includes two
bores 65, one on either side of the cone, and
either two pins or one elongated pin exfending
through the cone as shown at 66. This double
guiding arrangement is desirable for the cone
55 since its cylindrical portion is of substantially
Jess extent than that of each of the punches 50,
and accordingly the provision of springs on either
side thereof gives additional guiding action and
assurance against possible cocking of the cone
in the rotor.

Provision is made for positively indexing the
rotor in the housing to assure accurate registry of
the cone or punches with the compression screw
20. Referring particularly to Figs. 5 and 7, the
bore in the bushing 22 is enlarged at its lower
end to receive a short axially movable sleeve 10
and a spring Ti for biasing the sleeve 10 towards
the plate 42. The lower end of this sleeve is
tapered at 12, and each of the holes 56 in the
plate 42 is countersunk at 13 to form beveled
recesses for receiving this tapered end of the
sleeve with a detent action. Also, the plate 42
is provided with a series of indicia 15 designat-
ing the “cone” and the several sizes of tubing
adapted to be double flared by the corresponding
punches 50, and the upper housing 12 is cut away
at T1 for viewing the proper one of the indicia
15 which corresponds to the cone or the particu-
lar punch in operative or indexed position with
respect to the screw 20.

It is important for proper flaring that the tub-
ing be accurately located in the clamp mecha-
nism with just the right length at the end of
the tube in position for flaring, and the present
tool incorporates gauging means for automati-
cally accomplishing this purpose. In double flar-
ing, the several punches 58 are so proportioned
with respect to the parts of the tool cooperating
therewith that when a given punch is indexed in
operative position but is still in fully retracted
position against the underside of plate 42, the
portion 52 of its working tip will be at just the
correct distance above the clamping blocks 25
to act as a gauge for the tubing. Thus referring
to Fig. 9, the parts are so proportioned that with
the punch 50e in indexed position for performing
the preliminary double flaring operation on tub-
ing 80 of one-half inch in diameter, but with the
punch still in retracted position, when the tub-
ing 80 is inserted in the clamping blocks unftil its
upper end abuts the part 2 of the punch, it will
be properly positioned for the preliminary double
flaring step.

Fig. 10 shows the relative position of the parts
following completion of the preliminary double
fiaring operation by tightening the screw 20 to
force the punch 50e downwardly from its posi-
tion shown in Fig. 8 until it contacts the upper
end of the clamping blocks as shown. The end
of the tube 80 has been shaped or formed in a
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cireumferential rib composed -of a lower:or.inner
Dortion 84 flared outwardiy -in the fapered por-
tion: of the jaws of blocks 25 and an upper or
outer portion 82 which is flared inwardly from
the portiton &{. Fig. 11 shows the final step in
the. double flaring operation, which is carried out
by backing off the screw. 23, shifting the rotor
until the cone 83 is in indexed position, and then
retightening the screw 20 to. force the cone 53
against the tubing and thus to fold the tubing
portion 82 inwardly untij it is substantially par-
allel with and flat against the portion 81 and in
overlying.relation therewith.

The tcol also incorporates g selectively usable
gauge for.accurately positicning tubing to be sin-
gle flared. Referring to Figs. 3 and 4, a finger 85
is slidably mounted hetwesn the housing porbions
12 and. 13 through & groove-88. in the upper hous-
ing portion {2-and a cooperating groove 27 in the
underside of the rotor 48 connscting with the
bore therein for the eone 55, A pin 23 is set in
the finger 85 to extend upwardly as a handle
through a slot 85 in housing portion {3 and is
provided with 2 spring 2 and washer 82 to hold
the finger 85 frictionally in adjusted position in
the tool. Accordingly, when this finger is pushed
into its advanced position shown in Fig, 3, it will
just clear the clamping blocks 25 and will extend
partly acress.the jaws therein to act as 2 stop for
positioning. the upper end of a tube 95 to be
single flared. Then after the serew 83 is tight-
ened to.clamp the tube, the screw 23 is tightened
as.shown at Fig. 4 to drive the cone 55 into the
end.of the tube and thus te form the single fare.
The finger 85 has an end. portion 89 beveled at
substantially the sama angle as the tapered por-
tion of the faring cone, so that if the operator
should: forget te retract this finger before oper-
ating screw 28, the cone will automatically cam
it away as it moves downwardly.

It will accordingly be seen that the present in-
venticn provides a flaring ool which is compach
in constructtion and simple to-operate and which
is capable, in the form shown in the drawing, of

double flaring seven different sizes of tubing and 4

single flaring eight sizes, it being apparent that
this range may be.varied as required for particy-
lar purposes by changing the pbreportions of the
‘housing and rotor to include g greater or lesser
number of tube flaring punches. Adjustment of
the teol to. change the size of tube to be flared
requires. nothing more than shifting of the
clamping blocks and reindexing of the rotor, and
after the tool is.once set for a particular size of
tubing to be double flared, no echange is required
in the tool hetween.the first and second forming
steps except for rotafing the rotor to shift the
flaring cone into indexed position after the first
forming step is completed. Also, with the only
separable parts of the tool being the two sets
of clamping blocks necessary to cover the entire
range of eight-tubing sizes as shown, the work-
man is required to carry. only the tube itself and
the pair of clamping blocks not in use at the
moment, which makes the tool very convenient
to.use, and even if one or more of the blocks
should be lost, they are easily replaced without
in.any way affecting the body of the tool.

While the form of apparatus herein described
constitutes a preferred embodiment of the in-
vention, it is to he understood that the invention
is not limited to this precise. form of apparatus,
and that changes may be made therein without
departing from the scope of the invention which
is defined in the appended claims.
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‘What is-elaimed is;

1. A flaring tool comprising a housing -adapted
0. be. positionad-in predetermined working rela-
tion with s tube to be double flarad, an operat-
ing-member mounted: for axzial movement-in: said
housing in ceazial relation with the working posi-
tion of said tuke, a carrier member in said hous-
ing, a plurality of doukle flaring punches sup~
ported in said earrier member and of graduated
effective sizes for shaping the ends. of tubes. of
correspondingly different sizes in breparation for
doubkle flaring, and means supporting said carrier
member for movement in said housing to. position
& selected one of gaid punches in line with said
operating member for operation therehy.

2. A fiaring tool comprising g housing adapted
%o be positioned in predetermined working relg-
tion with a tube to be double flared, an: operst-
ing member mounted for axial movement in said
housing in coaxial relation with the working po-
sition of said tube, a rotor mounted in: said. hous-
ing for-rotational movement about an axis, aplu-
rality of double flaring punches supported-in gaid
rotor with the axes thereof arranged concen-
trically about said rotor axis for selective. align-
ment with said operating member upon rozation
of said rotor, said punches being of gracuated
effective sizes for shaping the ends of tubes of
correspondingly different sizes in preparation. for
double flaring, and vieldabie means for nor-
mally retaining each said punch in retracied
position within said rotor.

3. A flaring tool comprising a housing ‘adapted
to. be positioned in predetermined working re-
lation with g tube to ke double flared, an cper-
ating member mounted for axial movement. in
said housing in coaxial relation with the work-
ing position of said tube, a rotor mounted in said
housing for rotational movement. about an -axis,
a plurality of double flaring punches supported.in
said rotor with the axes thereof arranged con-
centrically about said rotor -axis for selective
alignment with said ocperating member upon ro-
tation of said rotor, said punches-being of grad-
uated effective sizes.for shaping the ends of tubes
of correspendingly different sizes in preparation
for double flaring, and a cone supported in. said
rotor in said concentric arrangement with said
punches .for movement into line with said: tube
and.said operating member for oberation by said
operating member to complete the double flare.

4. A flaring tool comprising g housing adapted
to be positioned in bredetermined working rela-
tion with a tube to be double flared, an operating
member mounted for axial movement in “said
housing in coaxial relation with the working
Rosition of said tube, a rotor mounted in. said
housing for rotational movement about an axis,
a plurality of double flaring punches. supported
in said rotor with the axes thereof arranged-con-
centrically about said rotor axis for selective
alisnment with said operating member upon. ro-
tation of said rotor, said punches being of gradu-
ated effective sizes for shaping the ends of tubes
of correspondingly different sizes-in preparation
for double flaring, g cone supported in said rotor
in said concentric arrangement with said punches
for movement into line with said tube and said
oberating member for operation by said oper~
ating member to complete the double flare, means
for selectively indexing said rotor with relation
to said operating member to maintain said cone
or selected one of said punches in operative rela-
tion with said operating member, and indicating
means on said rotor for.designating the barticular
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one of said cone and punches in said indexed
position.

5. A flaring tool comprising a housing, a com-
pression screw mounted in said housing, a rotor
mounted in said housing for rotational movement
about an axis spaced from said screw, a plurality
of double flaring punches and a flaring cone sup-
ported in said rotor with the axes thereoi ar-
ranged concentrically about said rotor axis for
selective alignment with said screw upon rotation
of said rotor for operation by said screw, an in-
dexing sleeve supported for axial movement on
said screw, said sleeve having a beveled end,
means for spring loading said sleeve toward said
rotor, and said rotor having in the upper surface
thereof a plurality of beveled recesses coaxial
with said punches and cone for yieldably receiv-
ing said beveled end of said sleeve to index said
rotor with respect to said screw.

6. A flaring tool comprising a housing, an oper-
ating member in said housing in coaxial relation
with the working position of said tube, a plurality
of double flaring punches supported in said car-
rier member and of graduated effective sizes for
shaping the ends of tubes of correspondingly dif-
ferent sizes in preparation for double flaring,
means supporting said carrier member for move-
ment in said housing to position a selected one of
said punches in line with said operating mem-
ber for operation thereby, said carrier member
including a top plate for retaining said punches
therein, said plate having holes therethrough
aligned with said punches for receiving said oper-
ating member therethrough to operate said

punches, a sleeve mounted for axial movement :

with respect to said operating member and con-
centric therewith, means for spring loading said
sleeve toward said rotor, said sleeve having a
beveled lower end, and each of said holes in said
plate being countersunk for yieldably receiving
said beveled sleeve end therein to index said
rotor with respect to said operating member.

‘7. A flaring tool comprising a housing adapted
to be positicned in predetermined working rela-
tion with clamping means for holding a tube to
be double flared, an operating member mounted
for axial movement in said housing in eoaxial re-
lation with the working position of said tube, a
rotor mounted in said housing for rotational
movement about an axis, a plurality of double
flaring punches supported in said rotor with the
axes thereof arranged concentrically about said
rotor axis for selective alignment with said oper-
ating member upon rotation of said rotor, said
punches being of graduated effective sizes for
shaping the ends of tubes of correspondingly dif-
ferent sizes in preparation for double flaring,
each said punch including a portion adapted toc
engage the upper end of the tube fo be double
flared thereby to effect a double flaring forming
operation thereon, and yieldable means normally
retaining each said punch in retracted position in
predetermined spaced relation with the working
position of said clamping means for gauging the
proper position of the tube to be double flared in
said clamping means by contact between the end
of said tube and said tube-engaging portion of
said punch,

8. A flaring tool comprising a housing adapted
to be positioned in predetermined working rela-
tion with clamping means for holding a tube to
be double flared, an operating member mounted
for axial movement in said housing in coaxial
relation with the working position of said tube, a
rotor mounted in said housing for rotational
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movement about an axis, a plurality of double
flaring punches supported in said rotor with the
axes thereof arranged concentrically about said
votor axis for selective alignment with said oper-
sting member upon rotation of said rotor, said
punches being of graduated effective sizes for
shaping the ends of tubes of correspondingly dif-
ferent sizes in preparation for double flaring, a
cone supported in said rotor in said concentric ar-
rangement with said punches for movement into
line with said tube and operating member for
operation by said operating member to complete
the double flare, said cone also being adapted to
forin a single flare on a tube held in said clamp-
ing means, a gauge member in said housing
adapted to abut the upper end of a tube to be
single flared for gauging the proper single flar-
ing position of said tube in said clamping means,
and means supporting said gauge member in said
housing for movement between g retracted posi-
tion free of said rotor and providing for rota-
tion of said rotor independently of said gauge
member and an advanced position extending
within said rotor in the path of said cone and in
line with the upper end of said tube.

8. A flaring tool comprising a housing adapted
to be positioned in predetermined working rela-
tion with clamping means for holding a tube to be
double fiared, an operating member mounted for
axial movement in said housing in coaxial rela-
tion with the working position of said tube, a
rotor mounted in said housing for rotational
movement about an axis, a plurality of double
flaring punches supported in said rotor with the
axes thereof arranged concentrically about said
rotor axis for selective alignment with said oper-
ating memher upon rotation of said rotor, said
punches being of graduated effective sizes for
shaping the ends of tubes of correspondingly dif-
ferent sizes in preparation for double flaring,
a cone supported in said rotor in said conecen-
tric arrangement with said punches for move-
ment into line with said tube and operating mem-
ber for operation by said operating member to
complete the double flare, said cone also heing
adapted to form a single flare on a tube held in
said claniping means, a gauge member movable in
said housing between a retracted position and an
advanced position in the path of said cone to
abut the upper end of a tube to be single flared
for gauging the proper single flaring position of
said tube in said clamping means, and said gauge
member having a beveled end thereon adapted
for engagement by the conical point of said cone
upon operating movement of said cone to move
said gauge member to retracted position.

10. A flaring tool comprising a housing adapted
to be positioned in predetermined working rela-
tion with clamping means for holding a tube to
be double flared, an operating member mounted
for axial movement in said housing in eoaxial re-
lation with the working position of said tube, a
rotor mounted in said housing for rotational
movement about an axis, a plurality of double
flaring punches supported in said rotor with the
axes thereof arranged concentrically about said
rotor axis for selective alignment with said oper-
ating member upon rotation of said rotor, said
punches being of graduated effective sizes for
shaping the ends of tubes of correspondingly qif-
ferent sizes in preparation for double fiaring,
each said punch including a portion adapted to
engage the upper end of the tube to be double
flared thereby to efiect a double flaring forming
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operation thereon, yieldable means normally re-
taining each said punch in retracted position in
bredetermined spaced relation with said clamp-
ing jaws for gauging the proper position of the
tube to be double flared in said jaws by contact
between the end of said tube and said tube-en-
gaging portion of said punch, a cone supported
in said rotor in said concentric arrangement with
said punches for movement into line with said
tube and operating member for operation by said
operating member to complete the double flare,
said cone also being adapted to form a single flare
on g tube held in said clamping means, a gauge
member in said housing adapted to abut the
upper end of a tube to be single flared for gauging
the proper single flaring position of said tube in
said clamping means, and means supporting said
gauge member in said housing for movement be-~
tween a retracted position free of said rotor and

providing for rotation of said rotor independently 20 Number

of said gauge member and an advanced position
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extending within said rotor in the path of said
cone and in line with the upper end of said tube.
GLENN W, WOLCOTT.
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