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UNITED STATES

LOUITES

PaTeENT OFFICE.

H DRINKMAN, OF LROOL_LY\T NEW YORI, ASSIGNOR TO THE

PLUMBERS' SUPPLIES MANUFACTURING COMPANY.

TUBE-BENDING MACHINE.

'SPECI;FICATIGN forming part of Letters Patent No. 559,839, dated May 12,

1806,

Aypplication filed February 11,1895, Berial No 538,067, (To model.)

To all whom 16 may concermn:

Beitknown that I, LOUIES 1. BRINKMAN, &
citizen of the United States, and a resident of
Brooklyn, IXings county, State of New Y ork,
have invented certain new and useful Im-

provements in Tube-Bending Machines, of

which the following is a speciilcation, refer-

ence being had to the accompanying drawings,

forming parb hereof.

This uwentwn relates to machines or %’Lpp&-
ratus for bending or curving pipes or tubes,
and the machineor apparatusembodying this
invention is particularly well adapted for
bending to curvilinear form pipes ot tubes
of eempm'atwely hard metal, such as hard-

{drawn brass tubing, and is also particularly

adapted for operating upon smooth and pol-
ished tubing, ag the bending operation per-
formed in my ‘machine does not mar or deface
the surface of the tubing.

In a machine embodying my invention a

guide is provided for the outside surface or
outer periphery of the tube and a mandrel 18

- provided to fit within the tube, and these
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outer and inner guides are arranged at or
near the bendmmpomt and act to “hold the
tube from collapsing or stretching out of 1ts
proper eross-sectional shape, &nd a clamp is
provided adapted to draw or pull the tube
through the guides, said clamp belng mov-
able in {Ld’mnce of the bending-point and be-
ing actuated to cause the proper movement
1‘0(11111‘6(1 for the bend orcurve to beimparted

to the tube.

According tomyinvention arotating former
may be pr ovided and the clamp may e mov-
able with said former, and the former will
constitute part of the guide for the outer pe-
riphery of the tube, and a guide-roller may
cotperate with the former a,nd with it con-
stitute a guide for the entire outer periphery
of the pipe or tube at or near the bending-
noint, |

My 1111?‘(—}1111011 includes other feature&, nmore
particularly set forth in the following deserip-
tion and claims, and shown in the aeccompa-
nying drawings.

The. drawings show a machine embOd} ing
my invention and also several formsof cur ved
tubine which may be bent or curved bsr such

a maehme

ment of the bending operation.

Figurelisaplanviewof the machine. Ifig.
2 is a front elevation ot the same. Ifig. § 18

a part horizontal section showing the elamp,
former, and guide-roller at the commence-
Fig. 4 15 a
horizontal section of the machine; taken on
the line 4 4 of FKig. 2. I1g. 5 1s a separate
plan view of a yoke for holding the mandrel,
and Ifig. 6 is an elevation of the same. Ifig.
7 shows a double-loop or § trap, such as may
be bent or curved from a straight tube by the
machine.
trap. Iig. 9 shows a single-loop trap, such

35

KiYe

Itig. 8 shows another form of such

as may be bent or curved from a strai ﬁ‘ht tube 65

on my machine.
- The several working parts of the machine

are shown as supported by a frame including

the table or bed a and legs ¢’ «'. The main
shaft or spindle of the machine 4, upon which
is held the former, is arranged vertically and
is held in a bearing in the bed ¢. Theformer
¢ is secured upon the shaft b near the upper
end of said shaft and is shown as of cireular

form and provided with a peripheral groove 753

of semicircular cross-section. A clamp is
provided for gripping the tube and pulling or
drawing the tube forward during the bending
Or curving opemtmn, and this c.l&mp isshown
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as comprising two gripping-blocks d and d’ So

and means for clamping these blocks upon
the outer surface of a pipe or tube. The
block d is shown as set into the former ¢, S0
that its inner convex surfaceis tangential to

the groove of the former, and the gripping- Sy

block ' is shown as a loose piece unecon-
nected with any other part of the machine,
althougl it is of course evident that it may
have a suitable sliding connection to permit

of movement toward and from the surface of 0C

the pipe or tube in the clamp. The device

for tightening the clamp is shown as consist-

ng of a pwoted cam or eceentrie e, said ec-
centric being shown as provided with a han-

and hm*mﬁ its working face adapted to come
in contact with the or 1pp111ﬂ—b10(,1{ ' to clamp
the same upon a pipe or tube. A power-re-
ceiving wheel (shown as a worm-wheel f) is
secured upon the shaft b of the former, and
the lower end of the pivot-rod ¢?of the eccen-
tric e has a bearing in this worm-wheel f,while

dle ¢ whereby it may be readily operated, o3
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the upper end of said rod e*has a bearing in' |
an arm ¢, extending from the shaft 6 at the
extreme upper .end of said shaft.
clampis movable with the former and may be
readily manipulated to grip the pipe or tube
- or to 1010%0 1;]1{3 plpe or Lubo, as: mﬂy be de-z
TSlI’Gd N | . _ _ .
X The means: Ior 1mpm tmn motmn to Lhe: .
;101‘11:1(31‘ comprise the :power-recelving wheel
- or worm-wheel £, above referred to, and the:
- worm - meshing therewith, and said worm iy
- is secured.to or 1‘.017'1110(1 upon a.shaft v/, fitted :
1 to rotate in suiltable standards /v, extending
- upwardly from the bed a, and upon this shaft
-shown, said
~pulleys including a medial fast pulley Uy SC
. cured upon the shaft /', and two loose :p111-= ?

h' suitable driving-pulleys are

18 shown

- daid beltS may be

ing mechanism is well known
With
this mechanism the former may be rotated
In either direction or may be stopped at fmy
desired point.

The means which codperate with the formel
in guiding the outer surface of the pipe or
tube is arran ged at or near the bending-point
and according to my invention may consist
of the grooved guide-roller 7, said guide-roller
being fitted to rotate and having a groove in
its periphery, which groove may be of semi-
circular section, as shown, and said roller be-
ing capable of adjustment, so that its grooved
surface will rotate 1n contact with the tube
at or near the bending-point and so that the
former and guide-roller together encirele the
entire outer circumference of the tube. As
shown, the roller bears upon the tube exactly
at the bending-point; but it is of course evi-
dent that the guide-roller may havea slightly-
different position within the scope of my in-
vention. The bearings of this guide-roller )
are held in a swinging frame k, said frame be-
ing pivotally ﬁtted upm] the vertical pin or

stud k', extending upward from the bed @, and

said fmme l hcwmﬂ‘ a hook or slot at, ]t& exX-
treme right hand end adapted to engage with
the Shzbft b of the former. Theframe L 1s bifur-

cated, and both arms are shown as pierced by
the pivot-stud A’ and as embracing the former-

shaftd. Thustheframe is ﬁrmly held against
the strains to which it would be subjected

Thus the

diameter,

The construction of '.slémhébelt-'shift-i {
and need not
I'said block,

when in the position shown, which'is its work-
ing position, but may be swung rearwardly, .
soas:tomove the guide-roller y away from the
former and away from the bending-point, and

thus to permit free access to the former and -

clamp at the bending-point for adjusting the -
clamp and pipe or tube and preparing for or:
f :Iﬂﬁ.ﬂzd.'é'- .
dition to this eapability of being swungaway =
t from the former and bending-point the ﬂmdeﬂ; EEEEERE
roller is also capable of being tightly pre essed 0
|-against the former or: ag mnst the pipe, S0
that 1ts grooved: surface 111.ceopemtmn with
the grooved surface of the former will form a
guide of unvaryingdimensions and capableof
:W1thqtandmﬂ considerable pressure, |
_ | which. mude the tube may be draw
.o leys 2 @R, fitted to rotate loosely upon the shaft | Lbendmﬂ' or curving operation.:
ooy and the means for operating theSe'pullej S
20

commencing the bending operation.

;.the:bloelgl*which block ineludes the bear- ;
ings of: said guide-roller 4, and the swinging: . -
5fmme ki md frame k being slotted to receive
and el&mmnﬂ -plates (" and a

clamping bolt and nut [? belnﬂ‘ provided for
holding said block in desired pomtlons in the
Swin ging frame k.

The block /is shown as bifurcated or yoked,
so as to embrace the guide-roller 7, and the
arms of this yoked portion are provided with
slots through which extends the pivot-pin 7,
upon which said guide-roller 7 is fitted to
rotate. The upper and lower ends of this
pivot-pin or shaft 5" are provided with cams
or eccentrics 7° 9%, which cams or eccentrics
work against fixed pins or studs 4° 7°, project-
ing from the block /, or may work against
other suitable pr OJectmﬂ or enaaﬂ'mﬂ SU1T-
faces on said blocks. The shaft s, on “Which
said eams or eccentrics are Seem'ed 15 also
shown as provided with a handle 7%, extend-
ingupward in positionfor convenient manipu-
lation, and this handle may be manipulated
to press the guide-roller tightly against the
outer surface of the pipe or tube, and may
also be manipulated to relieve the pressure
upon said tube when desired, and when said
handle 7*is operated and cams 7* are brought
into action the shaft 9" will move in ils slots
in the block [ and thus move the guide-roller
7 toward or from the former and fube Thus
the guide-roller bearing-block [ may be set
by the clamping-bolt and nut 2 in desired
position for a given diameter of former, and
this position of the bearing-block mneed not

through
1 in the:
Amnother ad-
1 vantageous feature of a construction embod v
n as consisting of two belts 7° 4%, the |
belt 72 being shown as upon the fast pulley 7
and the bfilt ¢ being shown as upon the loose |
caused to im-
‘part rotative movement in 0pp051te direc- :
t1ons: to 'the pulleys, as by having one ‘belt . SRR
- crossed and the ofher sty mﬁh.t,.and a sultable | former whose diameter corresponds with the: @
. belt-shitter may be employed and the belts so | ¢
- spaced apart: that 1n one: position, as that
... shown, the shaft i/ will De driven:forwardly,
130
o be1mparted. to the shaft, and 1in a third posi-
. tion the rotary movement imparted to the:
. shatt will be in the opposite direction to that |
- shown.
35
7 be particularly described or shown.

ing my invention is that: the position of the - .
rollers is ad justable for formers of different: .~ -
d so that the same machine may be:

adapted for bending or curving pipes ortubes:
to eurves of diif

erent diameter by merely
removing the former and inserting another:
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desired curvature and by adjustingthe guide- -
roller so that it will bein proper position rela- '
| tively to this former of different diameter. -
in a-second position no rotary movement will | The adjustment’ of the:guide-rollery torand = .
| from the axis of the former is shown as pro-
vided for by the sliding connection between .
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be disturbed so long as it is used with such
former, but the guide-roller may be clamped
against or moved away from the tube, as de-
sired, by manipulating the handle 7~

A mandrel is provided to support the en-
tire inner periphery of the tube at or near
the bending-point, and said mandrel isshown
as consisting of balls m m linked together
and to a supporting-rod m', and these balls

are of such diameter as to completely fill the

cross-section of the pipeor tube, so as tosup-
port the inner periphery thereot at all points
of its circumference. "The arrangement
shown of two of such balls, one ball located
slichtly in advance of the bending-point and
the other ball at a greater distanceinadvance
of the bending-point, has given the best re-
sults in practice; but it is of course evident
that one or any desired number of such balls
may be emplm*ed, and that the balls may be
otherwise located at or in proximity to the
bending-point, so as to form supports extend-
ing m'onml the inner periphery of the tubes
during the bending operation, and 1t 1s also
evident that spheroidal forms may be sub-
stituted in place of the balls or spheres shown,
it being only necessary that the mandrel
shall be in contact with the inner surface ot
the tube avoundits entire circumiference and
that the mandrel shall be of such curvature
longitudinally or of such flexibility as to 1ts
longitudinal curvature that it will not inter-
fere with or prevent the bending or curving
of the tube. The means for holding the
mandrel in place are shown as comprising a
yoke 7, adapted to bear against the yoked
swinging frame &, and of such length as fo
extend beyond the straight pipe or tube be-
fore bending, and the rod m’', to which the
balls 9 m are linked, is shown asadjustably
held bythenubs'. Itwillfrequently happen,
however, that a flexible deviee for holding
the mandrel will be necessary, and in such

case & chain or cable or other suitable means

may be emploved, and such chain or cable
or connecting-rod or other means may be
otherwige held in any suitable manner in
fixed,orsubstantially h\eﬂjpomtlon relatively
to the bending —-pm\nt

In IFig. 3 a portion of the former ¢ and of
the guide-mller 7 is shown, and the mandrel-
balls m and the clamp for the tube are also
shown, and the tube 0 18 at the beginning of
the bending or curving operation.

exactly at the bending-point. When the
parts are in this position, everything isready
for the bending or curving operation, and
upon the rotation of the former the tube-
clamp will move with the former in advance
of the bending-point andwill draw or pull the
tube through the outer guide, formed by the
erooves of the former ¢ and guide-roller j,
and through the inner guide, formed by the
mandrel m, and the pipe or tube will thus be
caused to assume the desired bent or curved

It will be
noted that “the tube- ciamp is so shaped as to
permit the rear end of the elamp to bestarted

shape without any possibility of collapsing or
distortion, and the metal at theinner portions
of the curved part will be compressed or up-
set, and at the outer portions of the curved
part will be extended or stretched to the ex-
tent required by the curvature of the tube.
The final position with a semicircular bend is
shown in Iigs. 1 and 4, and it will be seen
that the curved portion of the tubeis held by
the former alongthe inner part of said curved
portion from the bending-point to the elamp,
and thus after having been curved or bent it;
is firmly held in curved position until the
coneclusion of the bending or curving opera-
tion. It is of course evident that the bend-
ing or curving operation could be continued
for nearly one complete revolution of the
former and thus produce a curvalure ap-
proaching a circle—as,Torinstance, the curva-
ture shown in the single-loop trap, Fig. 9. 1t
will also be noted that a greater curvature

75
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could be obtained with the mechanism shown

preferably by substituting for the tube-
clamps shown a clamp adapted to grip a
curved or bent tube and moving the former

{ and clamp backward, so as to take a fresh

erip npon the tube, and then continuing the
bending operation.

Where it is desired to produce a coil of
pipe of helical form, the former and guide-
roller may be provided with orooves of helical
form. °

It will of course be evid ent that in the many
applications and uses of this invention 1n
producing curved or bent tubes of various
forms the shape of the former and of the
onide-roller and clamp will be varied as may
be desirable and as will be dictated by the
requirements of particular cases.

If only a semicircular bend or eurve is de-
sired, the former may be only a hali-disk, and
in some cases 1t may be desirable o cut away
portions of the former or guide-roller for clear-
ance or for other reasons. Various forms ot
loops or curves may be produeced on my ma-
chine, and T have illustrated some of these
forms in Figs. 7, §, and 9. Fig. 7 shows an
ordinary S loopor trap produced by two semi-
circular bends extending in opposite diree-
tions. Ifig. 8 shows another form, in which
each loop is greater than a semicirele, and the
trap has loops of large diameter and vet takes
up very little room. In Ifig. 9 is shown a
single loop extending through three-quarters
of a cirele.

It is of course evident ﬂm‘t various modifi-

caltions may be made in the machine above
described and in the component paris thereof
without departing from my invention and
that parts of my invention may be used sep-
arately. 1 do not therefore limit my inven-
tion to the particular construction shown and
above deseribed; but

YWhat 1 claim, and desire to secure by Let-

ters Patent, 18—
1. In a 111&@111110 for curving or bendmﬁ

tubes, in combination, a I*Gtatmg former, &

QG
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roller fitted to rotate in contact with the tube
at or near the bending-point, a pivoted frame
supporting said roller and movable to swing
the roller away from the former and the bend- |
‘ing-point of the tube in the plane ot the for-
‘mer, and a clamp f01 the tube ‘substfmtmlly- =

o EIS set forth.

10

| In a machine f01 curving or bendmﬂ'
‘-tubes, in combination, a 1‘011%11}3‘ former, a
roller fitted to rotate in contact with the tube
. at or near the bending-point, an adjustable
~Dblock in which said roller-is loosely pivoted
and means for elamping said block in the de-
sired position, and a rotatable cam for moving

said roller %gamst le tubu %ub%mnuall}r as

o Set forth.

20

3. In a. machine for curving or bemhnn :
“tubes, 1n emnbmatlon, @ 10tm1nn former, a |

roller ﬁtted to rotate in contaet w 11311 the tube
at or near the bending-point, a pivoted fmme

~ supporting said roller and movable to swing
- said rolleraway from the formerand the hend-

—
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| ing-point of the tube, and a rotatable cam for
I ' moving said roller against the tube, sub&tsmn- |
?._tmlly as set forth. o
4, In a machine for euwmn or bendmﬂ_ |
tubes, the combination of a romtlng grooved. .
former, a clamp for the tube movable in ad-
| vance of the bending-point, a grooved roller
fitted to rotate with its & 1*oove,d surface in
contact with the tube at. 01* near the bending-

S
L .

100

point, said former and roller being shaped SO .

as together to encircle the entire outer cir- =
f-cumference of the tube, and a mandrel adapt-
35
entire inner periphery of the tube at or near
tthe bending-point, snbstantmlly as set forth.

ed to fit within the tube and to support the

This specification signed and witnessed this. .

"'th day of Eebmﬂry A. D. 1895,
LOUIES II LR’[\ThMA‘*T

In pmsenee of—
EPHRAIM ] WIARTI\
MyYND
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