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To «ll whom 6 may concern:

Be it known that I, WirLLiaM L. KELLOGG,
a citizen of the United States, residing at In-
dianapolis, in the county of Marion and State

of Indiana, have invented a new and usetul

Stave-Bending Machine, of which the follow-
ing is a specification. |
My invention relates to an improvement in
machines for bending the staves used in the
manufacture of beer and other similar bar-

rels, thereby providing said staves with the

proper bilge.

The object of my invention is to provide a

machine in which the stave will be constantly
supported both upon its inner and outer sur-
faces during the entire process of bending.

The accompanying drawings illustrate my
invention.

Figure 1 is aside elevation of my machine.
Fig. 2 is a céntral vertical section on line 2 2
of Fig. 1. Fig. 3 is a central horizontal sec-
tion on line 3 3 of Fig. 1. Fig. 41s a central

transverse section on line 4 4 of Ifigs. 2 and
3. Figs. 5 and 6 are side elevations, respec- |
tively, of the front and rear sides of the main

cam. _
of one of the clamp-lifting pins.

Figs. 7 and 8 are details of a portion
IFigs. 9 and

10, respectively, are side and end elevations

of one of the guide-shoes. Fig. 11 is a per-
spective view of a stave before it has been
bent, and Fig. 12 is a similar view of the stave

after it has been bent. |

In the drawings, 11 indicates a pair of base-
frames, the upper portion of said frames being
connected by a stationary shaft 12, which car-
ries near its middle a cam 13, rigidly secured
thereto by any suitable means, such as key 14.

Mounted so as to revolve on shaft 12, one
at each end of cam 13, are a pair of disks 15,
and between these disks and secured thereto,

s0 as to revolve therewith, is an annular ring

16, whose internal diameter is greater than

the diameter of cam 13.

Secured to or formed integral with ring 16
are a pair of flanges 17, and upon the outer
periphery of these flanges are secured a series

of standards 18, said standards being ar-
ranged in pairs opposite each other.

The
upper ends of each pair of standards are con-
nected by a pin 19, and on each of these pins

is pivoted a guide-shoe 20 by means of the

upwardly-extending ears 21.

and into the blocks.

‘a series of plungers 67.

- Guide-shoes 20 are each provided with a
shoulder 22, adapted to engage one end of the
stave 23, and are also provided with a pro-
jecting flange 24, the under side of which is
hollowed out so as to fit the outer surface of
the stave end. In shoulder 22 is formed a
slot 25, said slot allowing the end of clamps

26 to engage with the ends of the stave after

it has been sufficiently bent. .

Upon pin 19, between ears 21, is mounted
one end of a forming-bridge 27, said bridge
extending across the machine and  being
mounted in a similar manner upon the pin
19, carried by the opposite pair of stand-
ards 13. | |
- The inner surface of each bridge 27 is
curved to coniorm to the curvature to which
the stave is to be bent, and each end of said
bridge is rounded, as at 28.

- Mounted between the forming-bridge 27
and the guide-shoes 20 1s a flat spring 29,
said spring being provided with upturned
ends 30, which are adapted to embrace the
rounded ends 28 of the forming-bridges, and
being also provided with a longitudinal slot
31, which extends between the opposed ends
of guide-shoes 20. Carried by spring 29 be-
tween the opposed ends of the guide-shoes

are a series of forming-blocks 32, said blocks

being secured to the spring by means of the
screws 33, which pass down through slot 31
The inner surface of
each block 321is ecurved so as to fit the rounded
outer surface of the stave, and each of said
blocks is preferably provided upon its outer

surface with a groove 34, adapted to receive

spring 29. |

- In order that spring 29 may come directly

into contact with the inner curved surface of
the forming-bridge, I form in said inner sur-
face a recess 35, which is adapted to receive
the heads of screws 33. In ring 16, directly
under each forming-bridge, I form a longitu-
dinal slot 36, and through each slot 1s passed
Lach plunger 37 is
provided at its inner end with a roller 38,
which engages cam 13, and 1s bifurcated atits
outer end, the opening between the two fin-

gers thus formed being sufficient to admit

clamps. 26. L
The outer ends of plungers 37 are broad-

| ened, as at 39, so that the series will form g
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practically continuous surface, and the said |

broadened ends are rounded, as shown in
Fig. 4, so as to fit the inner surface of the
stave.

In the outer periphery of each flange 17,
opposite each end of each slot 36, and connect-
ing therewith, is formed a shallow recess 40,
each pair of recesses being adapted to receive
and support the ends of clamps 26. Mounted
below each recess 40, and communicating
therewith through holes 41, formed in the
bottoms of said recesses, i1s a clamp-lifting
pin 42, The outer end of said pin is sup-
ported i1n hole 41, and may play freely there-
through. The inner end of pin 42 is sup-

ported in a bearing 43, carried by disks 15,

and to prevent said pins from dropping out
of place stud 44 is extended into the opening
of bearing 43, and engages a short slot 45,
formed in the said pin.

For the purpose of liffing pins 42 and
thereby forcing clamps 26 into engagement
with the stave, a pair of cams 46 are pro-
vided, said cams being carried by castings se-
cured to the base-frames. Cam 13issoformed

that the pressure exerted through plungers

37 to the stave will be a gradual one, said
pressure beginning when the plungers lie

substantially in a horizontal plane atthe front

of the machine, and continuing until the said

plungers lie in a vertical plane in their ex-
treme upward position, as shown in Figs. 3

and 4. T'he surface of said cam is from this

point brought suddenly toward the axis a suf-

ficient distance to allow the plungers, as they
pass the extreme upward position, to quickly
drop from engagement with the inner surface
of the stave. |

It 1s desirable that the pressure against the
stave be at all times normal thereto, and it is
therefore necessary as the plungers are car-
ried about the cam that their inner ends be
forced mnearer together, and that when the
stave has been bent the said inner ends be

fTorced apart.
T'o positively insure the above-mentioned

movement, the cam 13 is provided with a se-

ries of tracks or grooves 47, the central track
being straight and lying in a plane at right |

angles to the axis thereof, while the other
tracks are arranged symmetrically on each
side of said central track. Itisalsoadvisable

toso form the cam 13 that the plungers will at

all times lie normal thereto, and for that rea-
son the said cam forthe first ninety degreesis
made parallel to the axis, but from that point

through the other two hundred and seventy

degrees the cam is givenagradually-increas-
ing bilge, as shown in Kigs. 5 and 6.

For the purpose of holding spring 29 in its
extreme upward position, I secure to one of
screws 33 a spring-catch 48, which extends
outward through an opening 49 in the form-

Ing-bridge, and is adapted, when forced to its

564,208

Ring 16, disks 15, and the various attached
parts are rotated about the shaft 12 in any
snitable manner, preferably by means of an
internal gear 50, secured to the inner periph-
ery of one of the flanges 17, a spur-gear 51,
carried by a shaft 52, mounted in suitable
bearings on the main frame, a worm-gear 53,
secured to sald shaft, a worm 54, engaging
sald worm-gear, and a driving-pulley 55, se-
cured to the worm-shaft.

In operation, ring 16, carrying the series of
forming-bridges and attached parts, is caused
to slowly revolve about cam 13, in the direc-
tion indicated by the arrow in Figs, 1 and 4.
Allof catches 48 are released and the springs
29 assume their normal straight position, as
indicated 1n the lower part of Fig. 3. The
operator, having been previously provided
with a number of clamps 26, and also a num-
ber of staves 23, formed as shown and thor-
oughly steamed, places one of the clamps in
recesses 40 under the forming-bridge, which
lies in about the position 56 in Kig. 4, and
then introduces one of the staves 23, the ends
of said stave being received and engaged by
the guide-shoes and the outer central portion
of said stave being in engagement with the
forming-blocks 32, carried by spring 29. As
the machine advances, the plungers under

| the before-mentioned bridge are forced out-

ward by cam 13 into engagement with the
stave, the bifurcated ends of said plungers
straddling the central portion of the clamp.
A farther advance of the machine causes the
plungers to be forced outward by cam 13, the
inner ends of said plungers being at the same
time drawn toward each other by tracks 47,

| so that the said plungers will always lie sub-

stantially normal both to the stave and to the
cam.

It will be noticed that during the entire
operation of bending both the inner and
outer surfaces of the stave, through the en-
tire portion which Is being bent, are supported
and held between the plungers and the inner
surfaces of block 32, said blocks conforming
tothe bend by means of thespring29. While
the machine advances another forming-
bridge is brought into the position 56 and an-
other clamp and stave are inserted, and this
operation is repeated until all of the forming-
bridges have passed this position. When the
first-mentioned forming-bridge has reached
the position 57, Figs. 1 and 4, the inner ends
of the pins 42 which lie thereunder come into
engagement with the cams46 and are thereby
forced outward and lift clamp 26 from re-
cesses 40 and force it into engagement with
the ends of the bentstave. The stave in the
meantime has been forced into its extreme
outward position and bent, and catch 48 has
come 1nto engagement with the outer surface
of the bridge, thereby holding the spring in
its extreme flexed position. A farther ad-

extreme upward position, to engage with the | vance of the machine causes the inner ends
| of plungers 37 to be carried beyond the largest

outer surface of said forming-bridge.
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radius of the cam and they are allowed to drop

suddenly out of engagement with the stave

and free from the clamp, the said inner ends

being forced apart at the same time by means
of the tracks 47. The stave and attached

clamp is then removed, catch 48 is released,

and a new clamp and stave introduced. The
operation of the machine is a continuous one,
the bending is done by a normal pressure,
every part of the inner and outer surfaces of
the bent portion of the stave is supported dur-
ing the entire operation, and thereisno fric-

tion between the stave and any part of the
| ported thereby, a series of plungers sup-

machine.

I claim as my invention—

1. In astave-bending machine, the combi-
nation with means for supporting a stave, of
a series of independent plungerseach adapted
to engage at one end with the stave and at
the other end with a cam lying substantially
normal thereto, the cam, and meansfor caus-
ing arelative rotatwe movement between the
plunﬂ'er and the cam, whereby the plungers
are forced outward into engagement with the
stave and remain substantla,lly normal there-
to during the process of bending, substan-
tially as set forth.

2. In a stave-bending machine, a spring
supported near its ends and carrying inter-
mediate thereof a series of independent form-
ing-blocks adapted to engage and support the

0111361 surface of a stave dmmﬂ the process of

bending, substantially as set forth .
3. In a stave-bending machine, the combi-
nation with the main frame, of a cam sup-
ported thereby, a series of plungers sup-
ported, in a guide, substantially normal to
said cam, the inner ends of said plungers en-
oaging with said cam and the outer ends of
:zud plunﬂ'ers being adapted to engage with
the inner surface of a stave, a spring,

by its ends on the frame and carrying means
forengaging and supporting the outer surface
of the stave, and means for causing a relative
rotative movement between the plunﬂ ers and
the cam, substantially as described.

4. In a stave-bending machine, the combi-

nation with the main frame, of a cam pro-
vided with a series of perlpheral tracks sup-
ported thereby, a series of plungers sup-
ported, in a guide, substantially normal to

‘said cam, the inner ends of said plungers en-

caging with the tracks formed on said cam
and the outer ends of said plungers being
adapted to engage with the inner surface of

a stave and t0 remain substantially normal
thereto, a support for the stave, and means

for causing a relative rotative movement be-
tween the plun ers and the cam, substantially
as and for the purpose set forth. |

5. In astave-bending machine, the combl-
nation with the main frame of a cam sup-
ported thereby, a series of plungers.sup-
ported, in a guide, substantially normal to

said cam, the inner ends of said plungers en- |

lying
substantially parallel tosaid stéwe supported |

| eaging with the said cam and the outerends of

Sald plunﬂ'ers being adapted to engage with

the inner surtace of the stave, a quppmt for
the stave, means for causing a relative rota-
tive movement between the plungers and the
cam, whereby the plungers are forced out-
ward against the stave and the stave 1s
thereby bent, and means for automatically
forcing a elamp into engagement. with the
ends of said bent stave during said relative

rotation, substantially as set forth

6. In astave-bending machine, the combi-
nation with the main frame, of a cam sup-

ported, in a guide, substantially normal to
said cam, the inner ends of said plungers en-
gaging with said cam and the outer ends of
said plungers being adapted to engage with
the inner surface of a stave, a pair of pwoted

‘guide-shoes adapted to receive and support

the ends of said stave, and means for causing

a relative rotative movement between ther

plungers and the cam, whereby the plungers
are forced outward ag amst the stave and.the

stave 1s thereby bent substantially -as de-

scribed.

75

30

g0

7. In a stave- bendmﬂ machine, the eombl— |

nation with the main flame of a cam sup-
ported thereby, a series of plungers sup-
ported, in a guide, substantially normal to
sald cam, the inner ends of said plungers en-
gaging with said cam and the outer ends of

said plunﬂ'ers being adapted to engage with
the inner surface of a stave, a pailr of pwoted
oguide-shoes adapted to receive and support
the ends of said staves, a spring supported at

its ends and carrying a serles of forming-

blocks adapted to engage and support _the
outer surface of the stave, and means for
causing a relative rotative movement be-
tween the plungers and the cam, substantially
as and for the purpose set forth. |

8. In a stave-bending machine, the combi-
nation with the main frame, of a cam sup-
ported thereby, a series of plungers sup-
ported, in a guide, substantially normal to
sald cam, the inner ends of said plungers en-
gaging wﬂ:h sald cam and the outer ends of
smd plungers being adapted to engage with

the Inner surface ot a stave, a pair of pwoted |

guide-blocks adapted to receive and support
the ends of said stave, a forming-bridge ex-
tending between said ﬂlllde"bl()(}ks a spring
supported atits ends by sald forming—bridge

and carryving a series of forming-blocks

adapted to engage and support the outer sur-
face of the stave, and means for causing a
relative rotative movement between the plun-
gers and the cam, substantlally as and for the
purpose set forth.

9. In a stave-bending machine, the combi-

nation with the main frame of a cam sup-

ported thereby,a seriesof plungers supported,
in a guide, substantially normal tosaid cam,
the inner ends of said plungersengaging with
said cam and outer ends of said plungers be-
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Ing adapted to engage with the inner surface
of a stave, a pair of pivoted guide-blocks

adapted to receive and support the ends of

said stave, a forming-bridge extending be-
tween said guide-blocks, a spring supported
at 1ts ends by said forming-bridge and carry-
g a scries of forming-blocks adapted to en-
gage the outer surface of the stave, means for
holding said springin its extreme flexed posi-
tion, and meansfor causing arelative rotative
movement between the plungers and the cam,
substantially as described.

10. In a stave-bending machine, a yield-
ing former mounted therein and adapted to
support the outer surtace of the stave during
the process of bending, and means for holduw

said former in its flexed position so that the
stave may be removed therefrom, substan-
tially as set forth.

11. Ina stave-bending machine, the combi-

nation of the main frame carrying a station-
ary shatt, a cam carried by said shaft and rig-
1dly secured thereto, a ring carried by ScLl(l
shaft and revoluble thereon about said cam,

a guide formed in said ring, a series of plun-
gers mounted so as to move in said guide, the

inner ends of said plungers engaging the cam

and the outer ends of said plungers being

adapted to engage the inner surface of

stave, means for supporting said stave, and

means for rotating said ring about the cam,
substantially as described.

12. In a stave-bending machine, the combi-
11:13[1011 of the main fmme cal‘rylnﬂ a station-
ary shaft, a cam carried by said shaftand rig-
idly secured thereto, a ring carried by said
shaft and revoluble 1.]161‘0011 about said cam,

a guide formed in said ring, a series of plun-

gers mounted so as to movein said guide, the

inner ends of said plungers engaging the cam
and the other ends of said plungers being
adapted to engage the inner surface of a
stave, a yielding support for the outer surface
of the stave, and means for rotating said ring
about the cam, substantially as set forth.
13. In astave-bending machine, the combi-
nation of the main frame carrying a station-
ary shaft, a cain carried by said shaft and rig-

1dly secured thereto, a ring carried by said

shaft and revoluble thereon about said cam,

a series of guides formed 1n said ring, a series

of plungers mounted in each guide so as to
move therein, the inner ends of said plungers

engaging the cam and the outer endsof each
adapted to en-

series of said plungers being
gage the inner surface of a stave, a yielding
support mounted over each series of plungers

and adapted to support the outer surface of
a stave, and means for rotating said ring

about the cam, substantially as desembed

14, In a stm"“e bending machine, the combi-
nation of the main fml.ne carrying a station-

ary shatt, a cam carried by said shaft and rig-
idly secured thereto, a ring carried by said
shaft and revoluble thereon about said cam,

a series of guides formed in said ring, a Se-

¢ el ey N t.h&‘.ﬁ;—-n
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ries of plungers mounted in each guide s0 as
to move therein, the inner ends of said plun-
gers engaging the cam and the outer ends of
each seriesof said plungers being adapted to
engage the innersurface of a stave, a yielding
support mounted over each series of plun-
gers and. adapted to support the outer sur-
face of the stave, means for holding a clamp
under each stafve, a pair of pins mounted be-
low said clamp-receiving means and adapted
to be forced outward b} means of a pair of
cams carried by the frame, whereby the said
clamp may be forced into engagement with
the bent stave, and means for 10Lat111g said
ring about the cam, substantially as set forth.
15. Ina stave-bending machine, the combi-
nation of the main frame carrying a station-
ary shaft, a cam carried by said shaft and 1 g~
1dly secured thereto, a ring carried by ::«a.u..l
shatt and revoluble thereon about said cam,
a series of guides formed in said ring, a se-
ries of plungers mounted in each guide so as
to move therein, the inner ends of said plun-
gers engaging the cam and the outer ends of
cach series of said plungers being adapted to
engage the inner surface of a b‘rfwe a pair of
pwoted cuide-shoes mounted over each o guide
in the ring, and adapted to receive and SUP-
port the ends of a stave, a spring supported
at its ends and carrying a series ol independ-
ent forming-blocks extending between the
ouide- shoes and adapted to engage the outer
surface of a stave, a forming-bridge extend-
1mg between each pair of guide-shoes, means
carried by the spring for engaging with said
forming-bridge and thereby holding the said
spring in 1ts flexed position, means car: 1ed by
the ring for holding a clamp under each stave,
a pair “of radially-movable pins carried hy’
sald ring under each clamp-holding means in
a 1)051131011 to engage said (,,].fmnp, a pair of
cams mounted on the base-frame in a position
to engage with and force said pins outward,
thereby forcing the clamp into engagement
with the bent stave, and means for rotating
sald ring about the cam, substantially as ..-111(1
f01 the purpose set forth.
16. In a stave-bending machine, means for
holding a eclamp under the stave e, a pailr of
ELdchH} -movable pins mounted under said
clamp in a position to engage therewith, and
a palr of cams secured to Lhe main frame and
adapted to engage the inner ends of said pins,
whereby, as the pum are carried past said
cams, the clamp is forced outward into en-
gagement with the stave, substantially as and
for the purpose set forth.
. In a stave-bending machine of the class
deseribed, a cam for bending the stave, said
cam 11mr111ﬂ' a portion of its periphery pm allel
with the axis of the cam, and another portion
of its surface prov ided with a gradually-in-
creasing bilge, substantially as set forth.
18. In a stave-bending machine of the class
described, a cam for bending the stave, said
cam having a portion of its periphery parallel
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with the axis of the cam, and another portion |

of its surface provided with a gradually-in-
creasing bilge, and a series of tracks formed
on or in  the surfaee of said cam, whereby the
ends of a series of plungers opemted upon by
said cam are alternately drawn together and
forced apart thereby causing the saad plun-
gers 1o 1ema111 substantmll} normal to the

surface of the cam and to the stave during
the process of bending, substa,ntlally as and 10
for the purpoqe set forth. .

| WILLIAM L. KELLOGG.

Witnesses: |
ErNEST K. HOOD,
A. M. Hoob.
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