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To all whom 1t may concern:

Be it known that we, FREDERICK BRENNER
and JOHN DBRENNER, both citizens of the
United States, residing at Cincinnati, in' the

county of Hamilton and State of Ohio, have

invented certain new and useful Improve-
ments in Stave-Bending Machines; and we
do declare the followingto be a full, clear, and
exact description of the invention, such as
will enable others skilled in the art to which
it appertains to make and use the same, ref-

erence being had to the accompanying draw-

ings, and to the figures of reference marked
thereon, which form a part of thIS specifica-
tion.

This invention relates generally to ma-

chines used in the manufacture of cooperage

stuff,andspecifically it relatesto machinesem-

ploy ed for the purpose of bending longitudi-
nally staves before they are assembled to
form the respective vessels for which they are
intended. Withthis preparatory bending pro-
cess omitted the staves could not be put to-
getheras well and bent to assume their proper
concavo-convex shape without causing con-
Before bemﬂ* SO
bentthe staves are ﬂ'enemlly steamed in order
to soften them.

The construction of our machine is de-
seribed in the following speclfication and
illastrated in the accompanying drawings,in
which— |

Figure 1 1s a side view of our machine.
Fig. 2 is a vertical section on line 2 2 of Fig.
1, drawn on an enlarged scale. Fig. 3 is a lon-
wltudmal section on line 3 3 of Flg 2.. Fig. 4
shows in a perspective view part of a holder
and part of a clamp. Fig.5 showsa perspec-
tive view of astaveasit appears after leaving
the machine. FKig. 6 is a vertical section on
line 6 6 of Fig. 1. _

The machine consists substantially of a
disk 8 revolving within a stationary frame 9,

which again is sustained by another frame

10, containing also the bearings 11 for shaft
12, on which disk 8 18 secured. The inner
surface 13 of frame 9 is opposite the face of
disk 8 and concentric with it. This frame
does not, however, completely surround the
disk, but is partly left open from 19 to 20 in
order to permitthe introduction of the staves.
At 14 the face of the disk 1s raised in order

|

.shown.

| to provide a surface over which the stave is
bent and also to provide sufficient room for
the thicker or croze end 15 of the stave 16.

17 are stirrups secured to the disk, forming
in connection with suitable pieces 18 a, socket
for the reception of one of the stave ends as
they are fed into the machine, as shown at
19, Fig. 1. The disk 1evolvmﬂ' in. the direc-

tion of the arrow carries the stave into and
‘through the space between it and the frame,

where, being closely confined, it is bent as
The inner face of this frame forms
the shaping-surface,against which the staves

60

are pressed by the disk, and toovercome their

resistance, which is con&derable, 1t must be
perfectly 110'1d and immovable and supported
by a heavy i ame constructed in the most sub-
stantial manner. Tolessenthefriction which

the rough wood would cause while coming in-

contact Wlth the inner surface 13 of frame a

and to protect the surface of the staves and
keep them from splitting, especially at their

ends, they are put into a suitable holder,
‘which consists of a thin steel strap 21, havmn

two suitable abutments 22 22, secured to each
end. By virtue of its elasmelty it" conforms
itself to the shape which the stave assumes

‘and by its smoothness greatl y lessensthe fric-

tion.
The staves ha,vmﬂ' a tendeney to stralghten

again after lea,vmn the machine, the follow-

Ing means have been provided to retain them
for some time in their bent position after
having passed through the latter.

~ 23 ave slots cut edgewise in the face of
disk 3 for the reception of clamps 24. At 25

the abutment 22 of the stave-holder is re-

cessed to admit the ends of said clamps.

In feeding the staves in they are first put

into the holder with a clamp partly in posi-
tion—that is, one of its ends being within re-
cess 25 and a,lso in contact Wlth one stave
end. (See at 19,Fig.1.) Being shorter than
the stave, 1ts othel end. ca,nnot of course get
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into its proper position yet. While the stave" |

passes on, however, it shortens as it is bent,
and when short enmwh permits the other end

‘of the clamp 24 to enter the other recess 25

of the stave-holder, thus also engaging with
the other end of the stave. T]llS is the Posi-

I10Q

tion of the parts most plainly shownin Fig. 3.

Flt, o-shows the stave held in its bent po-
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sition and after having left the machine. As
the stave emerges at the discharge end, the
stave-holder, owing to its BlELSthlt}T, has a
fendency to diseugage 1tself with a sudden
jerk, as shown by dotted lines in Fig. 3. To
prevent injury and damage,a spring 26 is
provided, which servesasa stop against which
the holder strikes when disengaging itself
from the stave. I{ often happens that from
some cause, irregularities of the staves prin-
cipally, the other end of thé clamp fails to en-
oage properly with the end of the stave. In
such emergencies the clamp has to be put on
by hand, aided by an auxiliary bending de-
vice constructed as follows:

27 27 arce two brackets secured to frame 10
and serving as a suppert for the stave.

28 18 a lever pivoted to frame 10, and it con-
nects with a rod to treadle 29, also pivoted
to frame 10. Lever 28 reaches over the stave
and bends 1t when the treadle i1s depressed.
While so bent the clamp is applied and en-
gages with the stave ends after the treadle is
released. A spring 30 restores treadle and
lever to their normal positions.

To accommodate the shape of the staves
crosswise the, face of the disk S is convesx,
while the 1inner surface 15 of frame 9 is con-
cave, as shown in Kig. 2. It need hardly be
mentioned that the machine is adapted to
bend wood for any other similar purpose.
Disk S 18 best driven by a pulley 81 and belt
32, but toothed gear connection may be sub-
stituted,

A number of these machines may be con-

veniently arranged on one shaft. Longer
staves require, of course, larger disks. Owing

to the peculiar arrangement of the face of the
disk, however, seveml sizes may be bent in
one machine.

Having described our 111vent,10n, we claim
as new— -

1. In a stave-bending machine, the combi-
nation, with a revolving disk the face of

whichisadapted to receive staves, of a heavy,
rigid, and 1immovable frame completely and |

456,135

continuously surrounding the former, except-

ing a combined feed and discharge opening

for the staves, said frame constituting the
shaping-surface against which the staves are
pressed by the disk, the face of which 18 op-
posite this shaping-surface and concentric

| with 1t, all as fully shown and described.

2. In a stave-bending machine, the combi-
nation, with a revolving disl the face of which
is provided with raised portions and depres-
sions which support the stave and conform to
1ts unequal thickness, of a heavy, rigid, 1m-
movable frame completely and continuously
sarroundingthe former, excepting acombined
feed and discharge opening for the staves,
sald frame constituting the shaping-surface
against which the staves are pressed by the
disk, the face of which is opposite this shap-
ing-surface and concentric with it, all as fully
Shown and described. |

3. In a stave-bending machine, the combi-
nation, with a revolving disk the face of
which 1s adapted to receive staves by being
provided with raised portions 14 and stirrups
17, of a frame surrounding the disk, its inner
surface, which is opposite the face of the
latter, being concentric therewith, and suffi-
ctent opening being left in said frame to per-
mit the mtroduction of the staves, substan-
t1ally as shown and deseribed. -

4. In combination with a stave-bending
machine consisting of a disk revolving within
a stationary frame and adapted to receive

i and hold staves, the adjacent surface of the
frame being concentric with said disk, hooks

24, resting in suitable slots in the face of disk
8, engaging with and holding the stave in its
bent position, all substantially as shown and
deseribed.
In testimony whereof we affix our signatures
in presence of two witnesses.
IFREDERICK BDRIENNER.
JOHN BRIENNER.
Witnesses:
RANKIN D. JONES,
CARL SPENGEL.
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