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To all whom it may concermn:

Be it known that I, James J. Woob, a citi-
zen of the United States, residing at Fort
Wayne, 1n the county of Allen and State of
Indiana, have invented certain new and usetul
Improvementsin Bending-Machines, of which
the tollowing i1s a specification.

This invention aims to provide acertain im-
proved machine whereby a bar or other piece
of metal may be bent very quickly and very
accurately to a desired shape. The machine
is especially adapted to the bending of mago-
nets, 1n which 1t 1s important to avold flaws
in the steel, especially at the corners, where
the sharp bends occur. This purpose is ac-
complished by pressing the work against a
former and shifting the pressure gradually
along the work from end to end to press it to
The bending is
preferably accomplished by means of a pres-
sure member which 1s longitudinally station-
ary (though arranged to yield laterally) and
a movable former, the work being held fixed
upon the former, so that as the former moves
the work is carried from end to end into po-
sition for engagement by the pressure mem-
ber, the pressure being thus shifted along the
work to bend it to the shape of the former.
Preferably the former is a rotating block
which engages one end of the work and ro-
tates with 1t under a pressure-roller held down

upon the work with a strong but yielding

pressure. The work is thus subjected to an
action somewhat similar to that of the barsin
a rolling-mill.

Theaccompanying drawingsillustrate a ma- |

chine designed to bend- bars into a special
shape used as a magnet in one of the Wood
type of wattmeters.

Figure 1 1s a plan of the principal parts of
the machine. Fig. 2 is a section approxi-
mately on the line 2 2 of Fig. 1. Figs. 3, 4,
and 5 are respectively end, front, and top
Fig. 61sa sec-

showing the stripper advanced and in engage-
ment with the work. Fig. 7 1s a side eleva-
tion of the complete machine, including the
driving mechanism. TFigs. 8 and 9 illustrate
cdetails.

Referring to the drawings, A is a rotary
tormer, and B a pressure member which bears
upon the former or upon the work carried
thereby, yielding to the shape of the former,
but being otherwise stationary. The pres-
sure member, for example, may be a lever

pivoted at C to a rigid arm of the frame of

the machine and held down upon the work by
means of a heavy weight or series of weights
D or a strong spring E and preferably by
both, as illustrated. The lever B may con-
veniently be made of a pair of bars, as illus-

trated in Fig. 1, between which are carried

the bearing-roller F, the pin (& for support-
ing the weight, and the pivoted block H for
supporting the spring.

The former A 1s carried upon a rotating
head J, which is rotated by a suitable back
gearing K, which it 1s not necessary to de-
scribe in detall, since it forms no part of the
invention, but which is illustrated as a whole
in Fig. Tand in partin Fig. 2. The head is pro-
vided with bolt-holes, the former being bolted
thereto, as by bolts L, thus permitting the
making of the former of special metal and
the use of formers of different shapes. The
former shown 1s for shaping a bar into sub-
stantially an oblong with its ends overlapping
and slightly separated at about the center of
one of the longer sides. The former is pro-
vided with a means for engaging the forward
end of the bar during the bending operation.
Preterably this consists of a groove or slot
M, into which the forward end of the bar N
1S thrust, so as to be held by the former as it
rotates. The workinge face at the end is ele-
vated sufficiently to lap one end of the worlk
over the other. The side and end edges of
the former are preferably made somewhat
concave, so that after the work has passed un-
der the pressure-lever its slight spring will
restore 1t to exactly the desired shape, this de-
pression being shown most markedly at O, Fig.
4. UpontheformeraprojectionPispreferably
provided upon which the pressure-lever rides
at the completion of one operation and which
thus lifts and holds the pressure-lever off the
rearward end of the work to permit the work
to be stripped from the former.
such, for example, as the flange Q—is prefer-
ably provided on the former for guiding the
work, and notches R are made in this lange at

intervals to permit the introduction of strip-
ping hooks or fingers to the rear of the work

to strip the same from the former.

For directing the work properly in the be-
ginning a gage S 1s preferably provided con-
sisting ot a pair of uprights on each side of a
standard T, Fig. 7, and between which the
end of the work distant from the former is
held so that the work lies in the plane of the

- former, resting upon the top of the standard
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T. As soon as the former has commenced to

rotate to give the first bend to the work and-

the pressure-lever is held down upon the work
there is no danger of its getting out of line.

The construction of the gage to secure there- |

sult stated might be considerably varied.
‘The rotating head, which carries the former,
is driven by the beek gearing K, as prewously
stated, and the latter 1s clutched to or re-
leased from the overhead driving-shaft U by
means of a clutch-lever V. In order to pre-

vent the former from rotating too far and to |

hold it always in the same starting position,

a lock is preferably provided comprising a
“swinging arm W, having at its free end-a re-

“cess, Hig. 9, whmh is entered by a lug X on

20

- 30

35

40

45

50

55

'_60

ard T and alined with the gage S.

the head J When the former is in its proper
starting position. A rod Y is connected to

‘the lockmo'-lever W and extends upward to
an arm on “the lever V. Consequently when
- the cluteh-lever V is thrown into the clutch-
‘ing position the locking-lever W is lifted to
permit the rotation of “the head and with'it
the former.
“its unclutching position at the end of the op-

eration, and the locking-lever W drops upon |
the head J. The rounded end of the lock-

The clutching-leveris thrown to

ing-lever is engaged by the projection X and

| htted until they projection comes under the re-

cess in the lever, when the latter drops upon
1t and holds the head from further movement.
- Means are prowded for very quickly and

convemenb]y stripping the work from the

former. A sliding rod Z carries at 1ts inner
end three hooks or fingers «, the relative po-
sitions of which are mdwated best in Kig. ©.
The outer end of the rod Z is connected to a
hand-lever &, by means of which it may be
reciprocated to first move the fingers @ inward
until the hooks on their ends pass over the

work and engage the rear edge thereof, Kig.
8, Whereupon the lever & is swung outwerd_
| end the fingers ¢ pull the work oft
and drop into a suitable receptacle.

the former

‘The operation of bending a bar may be very
quickly accomplished Wlth this apparatus.
The bar having been previously heated, if
necessary, is broucrht up to the machine and
its forward end inserted in the groove M of
the former with its rear resting on the stand-
- The clutch-
lever is operated to lift the locking-lever W
and start the head J. As the former rotates
the pressure-roller F rolls down from the pro-
jection P against the work and bends it around
the former. As the former approaches the
end of the rotation the clutch on the counter-

shaft is shifted and the locking - lever W

dropped. The pressure-roller I rides up onto
the projection P from the rearward end of

- the work and the locking-lever drops down
over the projection X. The operator then
oives a quick movement of the lever B in-
ward and outward and the work is done.

65 A recess ¢ may be provided at the end of
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| the groove M for receiving any scale which
may fall from the end of the heated bar and
which might otherwise collect in the corner

end prevent the bar from being pushed home.
In the operation of the meehme the pres-
sure is shifted gradually around the work,

thus avoiding the formation of small crecks

‘at the bends which materially affect the per-
manency or life of the magnet.

In practice
the percentage ot defectlve magnets produced

1s negligible.

‘What I claim 1s—
- 1. In a magnet-bending machine, a former
adapted to bend a bar to ferm amagnet having
substantially straight overlapping ends, sald
former having those portions of 1ts working
face about which the ends of the magnet are
bent lying in different planes, one of such por-
tions extending above the other a distance

‘oreater than the thickness of the metal to be

bent and means for holding the forward end
of the bar. during the bendmo' operation in

fixed relation to the former in a plene substan-

tially parallel to the Workmg face thereof for
the rearward end. |

9. In a magnet-bending machine, a former
having a Workmﬂ' face hevmfr curved end por-

“tlons, one of said end portions being wider
‘than the other by a distance greater then the

thickness of the metal to be bent, whereby
the latter when bent may have substa,ntlallv

straight evexleppmtr ends spaced apart from
“each other, and a pressure member adapted
to bend the metal around said former.

3. In a magnet-bending machine, the com-
bination of a pressure member zmd a former
having a working face one part of which ex-
tends adjacent to buton a higher plane than an-
other part,and having a pmjeemon]? extend-

ing forwardly therefrom over the lower part

of said face and having its under side spaced
apart therefrom a distance approximating the
thickness of the work, and having its upper
‘side in a plane to receive sald pressure mem- .

ber when the latter runs off the work.

4. A bending-machine including in combi-

nation a former A having a groove M for re-
ceiving the end of a bar, sald former belng
rotateble, and a pressure member arranged to

‘bear at a point adjacent to said groove as the
former 1s rotated, said former hevmcr a pro-

jection P above said oroove M the lower face
of said projection being adapted to engage
the end of the bar, and its upper face belng
adapted to receive the pressure member and
hold it out of engagement with the work.
- 5, The combination of a rotary former
sheped to produce an article having a substan-
tially straight side, and having its working

face for such side S]lO‘hﬂY concave to compen-

sate for the springing back of the metal, and

a pressure member edapted to force the meml .

into such concavity.
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6. In a magnet-bending machine, a former

| havmg a groove M hevmff a fixed upper wall
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adapted to engage the end of a bar, said up-
per wall being substantially straight and ex-
tending in the same direction as the end of
the magnet to be bent, and a recess ¢ adapted
to receive scale or the like, leading trom said
oroove M.

7. A bending-machine including in combi-
nation a rotating former A having a flange QQ
with recesses R, and a series of hooks arranged
1In front of said former, and in line with said
recesses R and adapted to move inwardly to
enter sald recesses and engage the rear edge
of the work and pull it off the former.

8. A bending-machine including in combi-
nation a rotating former arranged to engage
one end of the work and to rotate therewith,

a pressure member arranged to press the work
upon said former to bend it into the shape of
the former, a lock for holding said former
in a predetermined position, a clutch tor con-
necting and disconnecting the former with a
driving-shaft, and a connection between said
clutch and said lock whereby to unlock the
tormer at starting.

In witness whereot I have hereunto signed
my name in the presence of two subseribing
withesses.

JAMES J. WOOD.

Witnesses:
V. H. Criguron,
VW. L. BLiss.
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