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To all whom it may concern:

Be it known that we, JOEN F. McNUTT and

- HIrAM F. GRIMMESEY, citizens of the United
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‘States, residing at Warren, in the county of
Trumbull and State of Ohio, have invented -

certain mew and useful Improvements 1n
Tube-Bending Machines,of which the follow-
ing is a specti
therein to the accompanying drawings.

. The object of the present invention 1s to

produce a simple and practical machine

whereby sheet-metal tubes may be accurately

and rapidly bent at both ends at one opera-
tion, the operationsof clamping, bending, and
releasing the tube being accomplished auto-

matically, as will be more fully hereinatter
set forth. - - -
The nature of the invention will be fully

-~ understood and appreciated from the follow-
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a suitable supporting - frame supporting a
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- ing description, when taken in connection

with the accompanying drawings, in which—
Figure 1 represents a plan view of our 1m-

‘proved machine, the tube A being clamped

in position ready to be bent; Fig. 2, a verti-
cal sectional view upon the line x @« of Fig. 1;

Fig. 3, a plan view of the machine, the bend-
ing of the tube Ahaving just been completed

and the clamping device being about to re-
lease the same; Fig. 4, a detail side elevation,
partly in section, of one of the sliding man-
drels for holding the ends’of the tubes dur-

ing the process of bending; ¥ig. 5, a vertical
séetional view on the line x ¢ of Fig. 4; Kig. |

6, a perspective view of & modification of the

invention; and Fig. 7 a detail view of the

bent tube. | o
In the drawings, the numeral 2 designates

suitable bed-plate 3, which is provided with

the ways 4 4 and the groove 5, the latter be-

ing at right angles to the said ways. Jour-
naled in the frame is a vertical shaft ¢, pro-

vided at its upper end with a horizontal cam

7, this cam being provided upon 1ts upper

45

59

face with the beveled lugs 8 and 9 and an ap-
proximately elliptical groove 10, as shown.

Working in the said groove 5 is asliding bar
11,provided upon itsundersideatone endwith |

a depending anti-friction roller 12, which

bears against the periphery of the cam, and

apon its upper side, at the other end, with a

former 13, rigidly secured to the said slide |

n

cation, reference being had,

e

to be given to the tube.

edge of the former.

and having its front edge curved and pro-

vided with a semicircular groove for the re-
ception of the tube. The front edge of this
former is curved to any desired degree and
shape, according to the degree of curvature

Supported upon the sliding bar 11 in close

proximity to the former 13 is a clamping-

block 14, which is pivotally connected to an

| abutment 15 upon the sliding bar by means

of a pair of toggle-levers 16, and is provided
in its edge adjacent to the former with a semi-
cireular groovesimilar to the one in the front

|'movable pins, numbered, respectively, 17 and

18, the former being located immediately be-

low an extension 19 of the toggle-levers, and
the latter between the pivotal connection to

Passing loosely through
apertures in the sliding bar 11 and resting
upon the face of the cam are two vertically-

35

60

©

the abutment and the joint or knuckle of the

ated successively bythe beveled lugs 8 and 9.

‘toggle, these pins being adapted to be oper-
75

" Adapted to work upon the ways 4 at right -

angles to the sliding bar 11 are two inde-
pendent slides 20 20, each of which 1s pro-

vided with a downward extension 21 af one.

side, this portion 21, as shown in Figs. 4 and So

5, extending down alongside of the bed-plate.

Passing vertically through these slides and

their depending portions 21-are vertical piv-

otal pins 22, provided upon their lower pro-

jecting ends with anti-friction rollers 23, which

latter rest in the elliptical groove 10 in the

erably by the said pins 22, are the mandrels

94, for holding the ends of the tube while the
‘tubeis being bent. These mandrels each con-

sist of a bar having rigidly secured to a block

‘cam. Pivotally secured to these slides, pref-

90

upon its outer end an inwardly-projecting rod

925, which terminates about even with the in-
ner end of the mandrel-bar. Secured rigidly
upon the inner ends of the mandrel-bars and
surrounding the ends of the rods 25 are the

ring-dies 26, there being sufficient space be-

tween the interior of the dies and the bars for
the free passage of the tube. These rodsand
dies serve to guide the ends of the tube and

preserve its sectional area and contour while

being bent or curved.

" The operation is as follows: The tube to be
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bent is inserted upon the mandrel-rods 25 and




between the grooved edges of the former and
clamp. The cam 7 is then revolved in the

direction of the arrow. As the cam rotates,
the lug 9 will first raise the pin 17, and thereby,
through the medium of the toggle, securely
clamp the tube between the clamp and former.

I'he cam continuing to rotate in the same di-

10

rection, the sliding bar 11, together with the
former and clamp, will, by means of the roller
12 and the abrupt portion or incline 27 of the
cam, be drawn forward in the direction of
arrow shown in Kig. 1. As the cam thus ro-

- tates and theformermovesforward, the slides

20

20 will, by means of the elliptical groove 10
and the rollers 23, be caused to move out in
opposite directions away from the clamp, the
pivoted mandrels, holding the ends of the
tube, being swung around gradually as the
former advances until they assume a position
approximately at right angles to that which
they normally oceupy, the corners of the ring-
diés 26 being beveled orcut away to conform to
the curvature of the edge of theformer. When

- the tube is completely bent and the former
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has advanced its maximum distance, the
slides 20, with their mandrels, will have been
carried out a sufficient distance to entirely
free the tube at both ends, as shown in Fig.
3. As the cam still continues to rotate, the
beveled lug 8 wlll raise the pin 18 and release
the tube by drawing back the clamp 14
through the medium of the toggle. While the
cam 18 completing its revolution the operator
may insert another tube upon the mandrels
and the operation be repeated. Inorder that
the slides and mandrels may be readily drawn
out to insert or remove a tube, we may, if it
is desired, make the pins 22 vertically mova-
ble, in order that the rollers 23 may be disen-
gaged from the groove 10 in the cam. To re-
store the mandrels to their normal positions
automatically after each operation, springs 28
may be employed. | |

In the modified form of the machine shown
in KFig. 6 the parts 11 and 13 are stationary,
being attached to the frame of the machine,
and the sliding blocks, carrying the mandrels
and their ways, are made movable, the same
effect being produced.

What we claim and desire to secure is—

407,675

1. The combination, with asupport and bed-
plate, of a sliding bar provided with a former,
and oppositely-movable mandrels upon oppo-
site sides of the former, substantially as herein
described.

2. The combination, with asupportandbed-
plate, of a sliding bar provided with a clamp
and former, a cam for operating this sliding
bar, and oppositely - movable mandrels ar-
ranged upon opposite sides of the said former,
substantially as described.

3. Thecombination, with asupport and bed-

plate provided with ways and a groove at right
angles to the said ways, of a former and a
bar moving in said groove, slides mounted on
the ways, and pivoted mandrels mounted on
the said slides, substantially as deseribed.

4. The combination, with a bed-plate, of a
former supported by the said bed-plate, a tube-
clamp, slidesupon opposite sides of the former
and adapted to move in opposite directions,
and pivoted mandrels upon the said slides,

substantially as described.

9. I'he combination, with a support and bed-
plate, of a former and clamp therefor, oppo-
sitely - moving slides located upon opposite
sides of the former, pivoted mandrels upon

these slides, and a cam provided with a groove

for moving the said slides, substantially as
described.

6. The combination, with a former, a sliding
clamping-block, and a toggle-lever provided

with an extension and connected to the said

clamping-block, of vertically-moving pins

adapted to operate the said lever, and means

for operating the pins, substantially as de-
seribed.
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7. The combination, with a former and

clamp, of oppositely-moving slides upon oppo-
site sides of the former, and mandrels pivoted
upon these slides, these mandrels being pro-

vided with inwardly-projecting rods and ring--

dieg, as and for the purpose described.

In testimony whereof we affix oursignatures
in presence of two witnesses.

JOHN F. McNUTT.
- HIRAM F. GRIMMESEY.

Witnesses: _
T. L. WARNER,
JAMES B. STULL.
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