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This invention relates to machines or ap-
paratus for bending or curving pipes or

tubes, and while the principles.ofithe inven- -

tion .are capable of .broad application and
5 may be rused in . connection .with machines
for bending tubes of various kinds, the par-
ticular machine .illustrated in the drawing
is.especially well adapted for-the bending to
curvilinear form,.of pipes or tubes, such as
drawn brass tubing. The device is particu-

larly well adapted .for -operating upon

smooth or polished tubing in such a manner

that the bending operation does not distort

or ‘wrinkle the metal of the tube to a harm-

5 ful degree, and is particularly designed for

bending tubes adapted to be used in connec-
tion with plumbing traps and the like. : °

-One object of my invention is the provi-

sion of a device of this character. with which

20 a tube may be reversely bent into a form

commonly referred to as a half-S tube and

used in connection with plumbing traps.
‘Another object of my invention-is the pro-
" vision of ‘a bending or forming attachment
25 for machines of this character which will

properly hold: the tube and support.the walls.
thereof - during the bending operation, so .

that harmtul distortion of the avalls-ot-the
tube will be prevented. SR o
_A_still further object of the invention is the

provision in connection with an attachment

30

for -properly holding the tube dufing ‘the
bending operation,of an improved clamping

device for securely clamping the tube in
place during the bending process. -

A _still further objeet of.the invention is
the provision of a bending arbor or.attach-
ment designed to reeeive:and hold a bent
tibe so that a further bending operation
may be performed thereon. - v

To ‘these. and other 'ends the invention
consists in the novel features and combina-
tion of parts to be hereindfter described and
ciaimed. = - Co T
. 'In the accompanying-drawings:

Tig..1'is a fragmentary top plan view of
" a tube bending machine, embodying my im-

provements; . . - T
" Fig. 2 is:a sectional view on line 2—2 .of
Fig. 1; . I BT
Fig.'8 is,an enlarged top plan view of the
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bending table ;and “arbor, the ,parts heing
shown n.the position assumed at the comple-
tion of the bending .of 4 -half-8 tube, and,

Fig. 4 is a se_étibnél viéﬁv:bn fliné 4—4 of

55

Fig. 3, j O SR L
* The machine which T have selected to il-

lustrate .and  describe is .provided with a
main frame. or supporting. base, shown .in
a- fragmentary wayat 11.  Extending ver-
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tically: through ‘this supporting base. and -

projecting therefrom at its upper end, is

and designed to-be turned by suitable means
(net. shown) usually employed .in machines

of this character. :Secured.to.the ypper end:

of this:shaft by means of = key 13" .isa
forming disk or table 13 which.is designed
to.rotate with the shaft. The shaft .12 s

provided at.its upper end swith.a projecting T

pin 14, and ‘mounted -upon this, pin.is the

-a shaft 19 rotatably mounted in'the base

bending, or forming arbor.50. .This arbor -
is.spaced from the forming.table by a collar -

50* surrounding the:pin 14 and disposed:be-
twlfe'n the upper end of the shaft. 12 and the
arbor. R I

75

In order that -the ',fon'lning arbor f.ﬁlay iﬁb~ ‘

tate with the table .it.is secured -thereto by
means -of 'a pin -51, which passes .through
the .arbor and into the table 13.at-a. point
spaced from the pin .14, and surrounding
this pin above the. table is a sleeve 51* sub-

which surrounds.the pin . 14.

~ The forming.arbor .50 is ﬂ-of,n_spenciala form

stantially equal in-length to -the sleeve 50*.

‘85

in the case:illustrated, so-that it-may berem- -

ployed_to bend a U-shaped.tube.into a form

commonly Feferred to as-a half-S tube. This ..

arbor is relatively broad -and uvon.its base
which ‘receives .the tube is, provided .with a

20

tube ‘receiving groove or seat.52; substan: -

tially semi-circular in cross section -and in-

the shape -of a.part.of:the letter $.in con-
tour. 'This.shape isperhaps best. shown.in
TFig. 8 wherein it may be :noted -that the

the:U-shaped bend in.the tube. "The greave

95

~groove.is adapted to-fit around-and receive -

52 is also extended around the end and upon -

one side: of the forming arbor, as shown at

522, the groove adjacent the pin 14 being
eurved in a direction opposite to that at the
other side of the arbor. - FRTR

- At one side.the forming arbor is extended
both forwardly and rearywardly so.asto pro-

vide at the fromt face, an offset portion, in-

which the tube receiving groove 52 is formed
in order that this groove may have the con-
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tour desired in the bent ﬁub'e..‘, “At-the rear
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.and 538" of the clamp member 53.

o

side of the arbor this extension forms the

shoulder 50°, and about the shorter side is
positioned a U-shaped clamp 53 of special
form designed to hold the tube tightly

~within its seat or groove 52. The clamp 1s

provided with legs 53* and 53® which em-
brace the shorter or offset portion 54 of the

arpor -and lie closely upon opposite sides’

thereof. A block 55 18 mounted between the
legs of the clamp, and upon one side, this
block is substantially of U-shape form to fit
in the U bend in the tube upon the side
opposite the forming arbor, to securely
clamp the tube in position as shown in Fig.
4. A set screw 56 is mounted in a threaded
opening in the web portion of the clamp and
a pin 57 is inserted through an opening in

-the block 55, the pin being provided ‘with

eccentrically formed journal portions 58 and

59 rotdtable in openings in the legs 53* and

53" of the clamp. This pin is provided with
a projecting end or thmunb turn 60, and it
will be apparent that when the pin is rotated
the part 57 will be moved eccentrically with
respect to the axis of the journals 58 and
59 and the block 55 will thereby be drawn
up snugly into the bend of the tube. The
set screw may then be turned to draw the
tube closely into its groove or seat 52, the
screw bearing against the end of the arbor
to bring about such' action. '
The particularly mnovel form of clamp
above described is especially efficient, for use
in clamping a previously formed U-shaped
tube to a forming arbor 50. The construc-
tion of the clamp of this invention is espe-
cially adapted to decrease the amount of time
necessary in the operation of the machine,
by allowing rapid engagement and disen-
gagement of the parts. It is obvious from
the disclosure that it is only necessary. to
slightly loosen the set screw 56 and then to
withdraw the pin 57 from the arms 53* and

-53® and the block 55 by a movement up-

wardly in a direction away from the table
13, in order to disengage the parts. The
block 55 may then be removed from its po-
sition within the bend of the previously
formed tube and from between the arms 53*
The re-
verse action will securely clamp another pre-
viously bent U-shaped tube into operative
position. . The tube is placed in position
within the seat or groove 52 and the block
55 is slipped into the bend in thée tube and
between the arms of the clamp 53, heing
locked in place by insertion of the pin 57.
The set screw 56 is then tightened and the
parts ave in position for the machine to pro-
duce the subsequent bend. The portions 58
and 59 of the pin 57 which are eccentric to
the portion thereof which passes throuch
the block 55, causes the clamp to be adjust-
able so that the tube may be properly posi-
tioned within the seat or groove 52 before

‘adjacent the arbor.
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the set screw 56 is tightened. The block
55 being within the bend of the tube and
contacting with substantially the entire in-
terior periphery of the bend, positions the
clamp relatively to the bend in the tube so
as to equalize the clamping strain at this
portion. ~The tube when clamped, therefore,
1s especially iwell supported against distor-
tion because of the form. of the groove 52

and the corresponding seat or groove which’

is formed in the block 55. These grooves
cooperate when the tube is in clamped posi-
tion to substantially surround the tube at
the bend thereof, ' S

In the drawings T have shown a machine
designed to operate upon a pipe which has
first been bent into U-shaped form as shown
at 61 in Fig. 3. The frec end of this pipe.
as shown, is slightly longer than the fixed
end which receives a mandrel 65
secuired against movement during the bend-
ing opevation. To the end of the mandrel
which enters the {ube a series of balls 66
may be secuved, which are pivoted to each
other and to the mandrel to permit relative
movement between the parts when the tube
is bent. To hold the: wall of this end of
the tube against the mandrel, inner and outer
swiping blocks 95 and 96 are pivoted at 97
and 98 to a mandrel carrier 98, the swip-
ing block 95 being shaped at its free end to
enter the groove 52* in the forming arbor
and to bear against the tube wall closely
This block is held in
position against the tube and kept free from
contact with the bending arbor by the hold-
ing block 99. Likewise, a holding block 100
is provided to bear against the swiping
block 96 and force it firmly against the wall
of the tube. ‘ ’

The operation of my machine is as
follows: ‘ »

With the forming table in the position
shown in Fig. 1, a tube which has previously
been bent into U-shaped form is securely
clamped in. the seat or groove 52 by means
of the block 53 and pin 57, and the set
screw 56, The mandrel 65 is then moved
forwardly and inserted in the fixed or
shorter end of the tube. The swiping blocks
ave secured firmly against the tube wall by
means of the holding blocks 99 and 100. The
bending operation is then begun by slowly
rotating the shaft 12 and forming table 13.
By reason of the connections of the forming
arbor ‘with' the table, the arbor is rotated
about the pin 14 and the tube will, of course
be carried with the arbor forming a bend
adjacent the outer ends of the swiping blocks.
The forming arbor at the point where the
bend takes place adjacent the pin 14 is
formed in the shape desired for the inside of
the bend. The balls 66 which enter the tube
adjacent the bend prevent deformation of the

tube walls at this point, so that the tube

and is 8
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wall is properly supported at this point as
well as supported by the wall of the groove
52 and the block 55, and the bending opera-
tion takes place smoothly and evenly with-
out wrinkling the tube toa harmful degree.

While T have shown and described a pre--
ferred embodiment of my invention, it will

be understood that it is not to be limited to

all the details shown, but is capable of modi-

fication and variation within the spirit of

the invention and within the scope of the
appended -claims.

What I claim is:

1. In a tube bending machlne, a bending
arbor having a tube receiving groove and
means to hold a tube in said groove. com-
prising a block adapted to bear against the
tube wall, a clamp to embrace the arbor,
tube and block, and an eccentrically mounted

pin passing through the block and adapted t

to urge the latter 4g¢unbt the tube.

2. In a tube bending machine, a:bending
arbor provided with a tube recelving groove,
and means to hold a tube in said groove
including a pressing block and an eccentri-
cally mounted pin passing through said
block and adapted for rotation to ur ge said
block against the tube.

3. In a tube bending machine, a bendnm
arbor having a tube receiving groove, and
means. to hold a bent tube in said groove,
comprising a block to set into the bend of
the tube and means to draw the block to-
ward the arbor, comprising a clamp, and a
pin e(,centncally mounted on the clamp, and
passing through said block.

-4 In a tube bending machlne, a benchnu

2

arbor having a tube réceiving groove,' and
means to hold a hent tube in said groove,
comprising a block to set into the bend of

40

the ‘tube and means to chaw the block to-"

ward the arbor, comprising a clamp, and a
pin ecccntrlcally mounted on the clamp, and
passing through said block, and means to
move said clamp relatively to the arbor to
hold the tube tightly in position. .

5. In a tube bending machine, a bending
arbor havmo a tube receiving- groove con-

toured to receive a bent tube, a cldmp having

parts embracing the arbor, and. being ad-
justable 1elat1ve1y to the arbor, a Block

4
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adapted to be received: in the bend of the - :

tube, and means for adjusting said block
relatively to the clamp.

6. In a tube bending machine, a bending
arbor having a tube receiving -groove con-
toured to receive a bent tube, a clamp hav-
ing parts. embracing the arbor, and being
adjustable 1e1at1vdy to the arbor, a block
adapted to be received in the bend of the
tube, and eccentrically mounted means for
adjusting said block relatively to the clamp.

7. In a tube bending machine, a bending
arbor having a tube receiving groove con-
toured to receive a bent tube, a clamp having
parts embracing the arbor, and being adjust-
able relatively to-the arbor, a block ¢ adapted
to be received in the bend of the tube, an
eccentrically mounted pin upon which said
block is rotatably ‘mounted to adjust the
latter relatively to the clamp.

In witness whereof, I have hereunto set

my hand this 1st day of J uly, 1924.
’ THOMAS T. ROBINSO\T
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