T YW TTTT T

;
i

No. 757,593. - ~ PATENTED APE. 19,1904,
' G. . ATWOOD.

MACHINE FOR BENDING TUBES.

. APPLIOATION FILED JULY 11, 1902,
HQ MODEL, ’

2 SH#ETHHEET 1.
“ﬁ . .
5 %
4
=— S T —— .
\Q) ";\;"; AV
|z £ X
NE =
o =
IR =1
AN B
EQ i,.—r—f_f—~ﬂ l
s
i

;
H
= B =t
B }O;
0 =
S =L,
f\b -
1= B
e .
'mi
’ZO’WS&S' 4 L &’7/%07"

é’emye/ F u%}waocz

| %‘é’)rm@y

i

Nokmds PETERS, Inc_. taTho., WksiincTon. B €.



No. 757,593. PATENTED APR. 19, 1904.
' G. F. ATW00D. S '

MAGHINE FOR BENDING TUBES.

- 'APPLICATION PILED JULY 11, 1802, :
. 2 SEEETS—SHEET 2.

Y0 MODEL,

N
|
0
Wci’?ze@ﬁ es - Lrewverelo 7
- N - Geo rge ZF C?qéqooc&,



No. 757,598,

"UNITED STATES

. Patented April 19, 1904.

PATENT OFFICE.

GEORGE F. ATWOOD, OF HOBOKEN,

ILLINOIS.

NEW JERSEY, ASSIGNOR TO WEST-
'ERN ELECTRIC COMPANY, OF CHICAGO, ILLINOIS, A CORPORATION OF *

MACHINE FOR BENDING TUBES.

SPECIFICATION forming part of Letters Patent No. 757,593, dated April 18, 1904.
Application fled Tuly 11,1902, Serial No. 115,108, (No model,)

To all whom it may concern:

_Be it known that I, Georee F, AtwooD, a
citizen of the United States, residing at Ho-
boken, in the county of Hudson and State of

5 New Jersey, have invented a certain new and

useful Ymprovement in Machines for Bending

“Tubes, of which the followingisa full, clear,
concise, and exact description. -

My inventionrelates to a machine for bend-

1o ing tubes, and has for its object to provide im-

proved mechanism by which a tube may be
bent or twisted smoothly and regularly with-
out wrinkles or distortion.. _

. The problem of bending a rectangular tube

15 presents much greater. difficulties than the

bending of round tubes, and it has been found

that the methods heretofore employed for the |

latter will not attain the desired results with
rectangular tubing. Itis frequently required

zo to bend the rectangular tube on a radius of

three or four inches without distortion or

wrinkles, and in such a case the outer wall.

and the two edges musgt stretch a very con-
siderable distance more than the inner wall.

25 In attempting to bend a thin rectangular tube

by the methods heretofore employed it is

~ found that before the outer wall will. stretch

the required amount the inner wall will be
buckled and distorted. The filling of sand or-

30 dinarily used may prevent the metal from |

Puckling inward, but it will then buckle out-
ward, which no filling will effectually prevent.
T have invented a new process for bending
tubes, which is described in my patent appli-

35 cation Serial No. 115,107, filed July 11, 1902,

and which consists, briefly, in first subjecting

the tube to a longitudinal tensile stress suffi-.

‘cient to stretch the metal and then bending
the tube whilesuch tensile stressis maintained.

40 Preferably the tube is stretched to approxi-

mately the elastic limit of the metal, and this
stress is gradually increased as the tube is
bent. ‘I have found that by this process I

~ can produce a perfectly regular and symmet-

45 rical curve or twist without any appreciable

distortion or wrinkle. .
The presentinvention is a machine adapted

to manipulate a tube in the manner abovein- | it is clamped to prevent collapse.

dicated, and I will describe the same in detail
by reference to the accompanying drawings,
in which-— '

Figure 1 is a view of ‘the machine in eleva- .
Fig. 2 is a sectional plan view thereof -

tico.
on line 2 2-of Fig. 1. Fig. 3 is an end eleva-
tion. Fig. 41s a sectional plan view similar
to Fig. 2 but showing the parts in an alterna-
tive position. Fig. 5 is a detail viewshowing:
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how the tube may be given a twist or quar- -

ter-turn.
ing how the tube is plugged at the points
where it is clamped, so-that it will not col-
lapse. o : :

The same letters of reference designate the
same parts wherever they are shown.

The rigid framework g, which may be sup-
ported on legs or standards 5, has a threaded
bearing " at one end through: which the lon-
gitudinal screw ¢ is passed. The inner end
of said screw carriesa head or chuck o, which
is mounted thereon so that the screw can ro-
tate independently thereof. ' A removable
cross-bar 4 is fitted upon pins carried by the
chuck & and projects above and below the
same alongside the horizontal bars of the
framework, so that when said cross-bar is in

-place the chuck cannot rotate, but will merely

slide forward or backward as the screw is
turned. When the cross-bar is removed, the
chuck may be rotated by the aid of a wrench-

bar thrust into one of the holes d° in its pe--

riphery. At the other end of the framework

@ is mounted a vertical shaft ¢/, which carries

the bending-mandrel £, the shatt being so dis-
posed that the curve of the mandrel will be
approximately tangent to a line projeeted

" along the longitudinal axis of the serew.

"The head or chuck d is provided with jaws
d' d, which are adapted to grasp one end of
the tubing, said Jaws being tichtened by means
of bolts d*d* Clamps ¢ g, tightened by
bolts ¢" ¢', are placed upon the other end of
the tubing, and these clamps are seated against
lugs 7' f', which project from the top and
bottom of the bending-mandrel. Plugs % A
are inserted in the tube at the points where
The tibe

Figs. 6 and 7 are detail views show- -
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is also filled with sand or other filling in ac-
cordance with the nsual practice.

The screw ¢ has.a long keyway ¢, along
which a pinion. & is adapted to slide, said
pinion being thus thrown into or out of mesh
with a spur-gear 'k, as may be desired. The
spur-gear £ is fixed upon one end of the shaft
%', the other end whereof carries a worm 2,
which engages a worm-wheel 2*, fixed upon
the vertical shaft ¢ of the bending-mandrel.
. The operation of the machine is as follows:
A tube of suitable length is plugged and filled
with sand and one end clamped between the
Jaws ' d’ of the chuck d, while the clamps
g ¢, which are placed on the other end, are
supported upon the lugs 7' £ of the bend-
ing-mandrel, as shown in Figs. 1 and2. The
pinion ¢ is now removed from mesh with the
spur-gear £ and the screw ¢ is turned back-
ward by a crank or other means to put a lon-
gitudinal tensile stress on the tube, the man-
drel # being held immovable by the worm-
gear and the head or chuck 4 being retracted
by the screw. When this stress is sufficient
to clongate the tube, the pinion ¢ is thrown
into mesh with the spur-gear Z and the screw
¢ is then turned forward. Now as the screw
is rotated the pinion ¢’ drives the bending-
mandrel # through the gearing before de-
seribed, which is preferably so proportioned
that the periphery of the mandre! will move
slightly faster than the chuck &, which is ad-
vanced by thescrew. By this means not only
the initial stress on the tube is kept up, but
the stress is gradually increased as the bend is
made. Fig. 4 shows the position of the man-
drel in finishing a bend of ninety degrees.
The stress upon the tube is so great that the
inner wall cannot buckle while the outer wall
is stretched, and a perfectly. regular and
smooth bend is thus secured. o

‘When desired, the tubes may be given a
twist, as shown in Fig. 5. This may be done
by removing the cross-bar + from the chuck
d, so leaving the latter free to turn, and then
rotating said chuck through the required arc
by means of a wrench-bar thrust into onesof
the holes &°.

I claim as my invention—

1. In a tube-bending machine, the combina-
tion with clamps adapted to unyieldingly hold

757,693

the tubing, of a mandrel and mechanism for
moving the clamped tube to bend the same
over the mandrel, and mechanism for initially
retracting one of said clamps to stretch the
tubing, the clamps being held relatively in po-
sition to maintain the tubing under a longitu-
dinal tensile stress as the bend is made.

2. In a tube-bending machine, the combina-
tion with a rotating mandrel and clamps for
holding one end of the tube, supported by said
mandrel, of ‘a screw-¢ carrying a chuck for
holding the other end of the tube, g pinion
mounted to rotate with the screw, a spur-gear
meshing with the pinion, and ashaftand worm-
gear connecting said spur-gear with the rotat-
ing mandrel, said spur-gear and pinion being
arranged to be thrown into and out of mesh
with each other. R

3. In a machine for bending tupes, the com-
bination with a rotating mandrel and clamps
for holding one end of the tube, supported by
said mandrel, of a chuck for holding the other
end of the tube, a screw for retracting the
chuck to stretch the tube, and gearing arranged
to simultanéously rotate the mandrel and ad-
vance the chuck, whereby the tube is bent

' around the mandrel while subjected to a lon-

gitudinal tensile stress.
. 4. The combination with the clamps g ¢
adapted to hold one end of the tube to be
twisted, of a movable chuck adapted to hold
the other end of the tube, and*a screw ¢ for
retracting the chuck whereby the tube is
stretched longitudinally, the ehuck being ro-
tatably mounted; whereby the tube may be
twisted under a longitudinal tensile stress. °
5. In atube-bending machine, the combina-
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tion with a rotating mandrel carrying a clamp .

adapted to hold one end of a tube, of a recip-
rocating chuck for holding the other end of
the tube, means for initially retracting the
chuck to stretch the tube, and mechanism
adapted to rotate the mandrel and advance the
chuck while . maintaining the longitudinal
strain upon the tube,

In witness whereof I hereunto subscribe my
name this 21st day of May, A. D. 1902.

- GEORGE F. ATWOOD.
‘Witnesses: : :

H. F. WHITE,
Artaur G. F. Lockwoob.
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