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2o wll whome tt Moy concern:

Be it known that I, ALEXANDER DUNBAR,
a subject of the King of Great Britain, resid-
ing at Liverpool, in the county of Lancaster,
England, have invented new and useful Im-
provements in Stave-Jointing Machines, of
which the following i1s a specification, refer-
ence being had to the accompanying draw-
ngs.

gl‘he mvention relates to stave-jointing
machines in which a stave clamped upon
bearers carried by a reciprocating frame is
caused to pass between cutters which cut
the edges of the stave to approximately the
curves longitudinally and the angles in-
wardly desired, the latter being technically
known as ““injoint.” In machines as hither-
to constructed, while 1t might be possible to
obtain a close approximation to the correct
curves and injoint for one definite width of
staves, the curves and injoints on other
widths of staves were inaccurate, so that
when a cask was formed of such staves some
joints were open on the inside and some on
the outside. This necessitated very great
pressure when trussing and hooping, even to

- the extent of crushing the edges of the staves

1n order to obtain a water-tight joint.

The objects of my invention are to con-
struct stave-jointing machinery whereby
staves of any or varying widths may be ac-
curately jointed and cut to the desired
curves on the edges, so that tight joints may
be obtained without great pressure in truss-
Ing and so that the curve of the bilge of a
cask may be continued nearer the ends of the
cask than has been practicable hitherto, thus
forming a fuller and more regular quarter on
the cask, which increases the capacity with-
out increasing the diameter at the bilge or
heads, also whereby the staves may be more
accurately centered before being jointed,
whereby stiff crooked staves may be accu-

rately jointed, and, further, to provide sim-

ple means for pushing staves into position to
be jointed and afterward away from the ma-
chine. I attain these objects by mechanism
such as 1s 1llustrated in the drawings form-
ing part of this specification, in which—
Figure 1 is a plan with part of the upper
gearing omitted for clearness. Iig. 2 is a
side elevation. Fig. 3 is an end view at the

Ime A A on Fig. 1, and Fig. 4 is a transverse |

‘moved in or out laterally to various

' section at the line B B on Fig. 1, all illustra-

tive of one form of machinery constructed
under my Invention and acting with two
pairs of cutters, one pair commencing their
cuts at the end of the stave and finishing at
the center, and the other pair commencing
their cuts at the center and finishing at the
other end. Tig. 51is a bottom plan view of a
single-piece templet.
nal central section of Fig. 7. Fig. 7 is a sec-
tion on the line A A of Fig. 6, showing the
stave-guide mechanism; and Fig. 8 is a per-

spective view of one of the feelers with the

shide-supporting block, and Fig. 9 is a detail

view of the templet and sections.

2 3 4 5 are four cutter-spindles carrying
cutters 6 7 8 9, respectively, at their lower
ends. The spindles are each mounted in
two bearings 10 11, 12 13, 14 15, and 16 17,
res%ectiv‘ely, and these bearings are at-
tached, respectively, to cutter-frames or
carrying-pieces 18 19 20 21, which rest and
are free to slide upon plates or supports 22

23, such plates or supports being secured in

any convenlent way to the main framing 24
of the machine. 252627 28 are antifriction-
rollers or like devices, pivoted, respectively,
on the frames 18 19 20 21 and rolling on cam-
ways 29 30 31 32, thus supporting the cutter-
frames 1n such way that the lower inner
edges of the cutters are always approxi-
mately about the same level horizontally be-
low the lower side of the stave, notwith-
standing that the cutter - frames may be
posi-
tions, as hereinafter mentioned. 33 34 are
rods, one end of each being pivoted to the
upper parts of the. frames 18 19, respec-
tively, while the other ends are pivoted to
the arms of a lever 35. 36 37 are rods, one
end of each being pivoted to the upper parts
of the frames 20 21, while the other ends are
pivoted to the arms of a lever 38. The le-
vers 35 38 are secured on a rock-shaft 39,
carried in bearings on the framework. On
the shaft 39 is secured another lever 40, to
which 1s pivoted a rod 41 adjustable in
length by right and left hand screws or by
other means. The other end of the rod 41 1s
pivoted to one arm of a lever 42, by the mo-
tion of which the upper parts of the cutter-
frames and the cutter-shafts are moved in or
out, thus varying the angle of the cutters

Fig. 6 is a longitudi-.
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with regard to the stave,

width of thestave.
thre more nearly the a

angle. - This angle is technically known as

5 “‘injoint,’ and may

different diameters or for staves of different
thicknesses or of diflerent character. as to
seasoning, hardness of timber, &e. by mak-
Ing this arm, to which thie lower end of the
10 rod 41 ig pivoted, and the rod 41 adjustable |
' ' ' ' " oted to the lower parts of the cutte.-f-ames
18 19 tespectively, the other ens being piv-

It 1s necessary to allow fop varying the in-

15 joint, as the angle for
generally differ from

angle, according to the laters] stiffness of the
stave, its condition as t.o seasoning, o the de-
gree of heat to which it may be afterwa:(
20 subjected. The other arms of the lever 42

46 47.  The other ends of these rods are piv-
oted to slide-blocks 48 49, which are movable

25 1n a shide 50, attached

and carry, pivoted on studs 51 52 feeleys 53
54, respectively. The lever 42 1s pivoted
loosely on a rock-shaf

tion by a bracket o0, secuied to the main

30 frame, such bracket h
side of the lever to
ment of the lever w

35 the lever 42 and secured at each end to gyms

40 an extension 61, provided with g pivoted nut

45 Teelers 53 54 are provided with springé 66, or

welghts, which tend t

position shown should
by any Irregularity in a stave pushed be-
tween them, as hereaftor mentioned.

50 67 are supporting-h

the staves. "The bars 67 are carried by slide-

55 The frame 69 ig r-eéip
the main framework

71, operated from crank-digks 7 2, secured to
a shaft 73, carried in bearings on the main
frame and rotated by a pear-wheel 74 or by

hen the shaft 55 slides
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be varied for casks of

Practical purposes will
the theo: etically-exact

to the main framework ,

U 55 and is held in Posi-

aving collars 57 on each
Pievent lateral move-

a1s of the usugl kind foy

and from each other in

rocated on slides 70 on
24 by connecting-rods

81 82 Yespectively, by means of links 83, piv-
oted to the said hlocks and toleves 34, secured
to the rock-shaft 99, which is journaled n
bearings 85 on the [rame 69 an( reciprocated
the ewith. The slides 80 81 82 4. also car-
sled on the frame 69 and are set at an angle so
that as the templets are move I or out
such templets vise or fg]] accordingly for the
Puipose heeafter mentioned.

36 87 are vods, one en of each heing piv-

oted to two arms of a lever 38, mountedd
loosely on a shaft 39, secured to the frame-
work. | |

J0 91 are vods, one end of each being piv-
oted to the lower parts of the cutter-frames
20 21, tespectively, the other encls being piv-
oted to two armsof g lever 92, also mounted
loosely on the shaft 89. The leve:s 88 9o
have also weighted arms 93 94, whereby the
lower parts of the cutter-frames and the cuyt.
ters are continually pregged mmward toward
the center.

95 96 are links, one end of each being piv-
oted to the lower parts of the framegs 18 20,
respectively, through openings 97in the plates
22 23, the other ends being pivoted, respec-
tively, to slide-blocks 9% 99, which are mov-
able in slides 100 101, attached to the plates
2223. 102103 are brackets or studs secured
to the slide-blocks 958 99, Yespectively, each
pracket carrylng an antj riction-roller 104
105, which regt upon the templets 75 7 6, re-
spectively, therebjf_regulatmg the distance to
which the cutters cap be pressed in by the
weighted arms 9394, Tha templets 75 76 are
of varying contour, being straight, or nearly
80, at the lower edge corvesponding to the ng:.
rowest stave, while at the upper edge they
are curved to correspond to the fullest curve
required on the quarter of the stave. . When

| one, the curve at the upper edge is the fullest

requited for both bilge and quarter of the

ulated by the rise or fal of the templets as
they are moved in oy out, the rollers bearing
on the Ibwer part of the templets for the nar.
rowest staves and on the upper part for the
widest staves. - |
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ished one pushed out. Instead of the cutters
being pressed inward by the welghted arms
93 94 they may be arranged to be drawn oudt,
and in this case the templets would be re-
versed and the rollers 104 105 would rest on
the inner sides of the templets, which would
regulate the extent to which the cutters
could be drawn out, or by having two pair of
rollers inside and outside motion in both di-
rections could-be given by the templets to the
cutters. These arrangements are, however,
not so good as those illustrated on the draw-
ings. .
110 are clamping-bars suspended by tog-
ole-links 111 from bars 110%, carried by the
slide-blocks 68, as shown in Kig. 2. 112 are
links connecting the toggle-links to levers 115
on shafts 114, journaled on the slide-blocks
6. 115 are weighted arms secured.on the
shafts 114, whereby the clamping-bars are
pressed down on a stave between them and
the supporting-bars 67. 116 are levers se-
cured on a shaft 117 and actuated by a cam
118 on the shaft 73 and provided with slotted
rods 119, whereby the, arms 115 may be
raised and the clamping-bars raised ofl the
stave to release it when finished. These
parts are of any well-known construction.
120 is a roller bearing upon the clamping-

bars 110 and journaled in rods or bars 121, |

which pass down through guides 122 and are
connected to welghted levers 123, pivoted on
the plates 22 23, so that an extra downward
pressure is exerted by the roller 120 on the
clamping-bars between the cutters, so that
when a very thick crooked stave is being cut
which cannot be straightened on the support-
ing-bars by the usual clamping mechanism
the parts of such stave which are being acted
on by the cutters will nevertheless be kept 1
or nearly in proper position to be accurately
jointed, although the other parts of the stave
may be out of position for the time until they
come to the cutting-point, each clamping-bar
being, owing to the freedom of the welghted
arms 115, capable of an independent rocking
motion vertically without releasing its pres-
sure on the stave. | |

194 are a pair of guides for centering the
middle of the stave on the supporting-bars.
Each one of the pair is pivoted separately to

a slide-block 125, movable in a shide 126 by a

serew 127 or other convenlent means. The
slide 126 is attached to the main framework.

In order to insure more accurate simultane-

ous movement of the pair, I make use of le-
vers 128, attached to the pivots of the guides
and connected at their outer ends by links
199 to a slide-block 130, movable in a slide
131, secured to the slide-block 125.
pivots of the levers, links, and ouldes may be
conical or otherwise made so that there 13 no
dJack or backlash. 132 are arms also at-

tached to the pivots of the guides 124 and |

The

1

3

provided with weights 133, attached to
I chains passing over pulleys 134, so as 10 press

the outer ends of the guides toward each
other.

135 are a second pair of guides for center-
ing the hinder end of the stave. "These
suides are pivoted separately to a slide-block
136, movable in a slide 137, which 1s formed
in the slide-block 125. A screw 1338, mount-
ed on the slide-block 125 and taking immto a
nut 139 on the block 136, may be used for
moving and securing the guides 135 laterally
relatively to the guides 124, so as to obtain
exact parallel adjustment, both pairs of
ouides being thereafter moved together by
the screw 127, as required, when it 1s desired
to cut more ofl one side of a stave than ofl
the other.

140 are levers attached to the pivots of the
cuides 135 and connected at their outer ends
by links 141 to a slide-block 142, movable 1n
a slide 143, which may be formed in the same
piece as the slide 131 or In a separate piece
attached to the slide - block 136. 144 are
arms also attached to the pivots of the guides
135 and provided with weights similar to 133,
attached to chains passing over pulleys sumi-
lar to 134, so as to press the outer ends of the
ouides together. '

The staves may ke pushed into position on
the supporting-bars 67 by any well-known or
convenlent mechanism. .

Instead of the two bearings of each cutter-
shaft being secured to one frame they may be

pivoted or secured to separate frames, the .

frames for the upper bearings being movable
in or out on cam ways or slides by rods S11M1-

70
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80

go

95

100

lar to 33 34 36 37 and connections, while the
frames for the lower bearings are also mov-

able in or out on other cam ways or slides by
rods and links similar to 86 87 90 91 95 96
and connections. Further, the cutter shatts
and frames might be arranged below the
level of the stave instead of above, and the
desired lateral and angular motion may be
communicated to the cutters by any other
convenient arrangement of mechanism oper-
ated from or in conjunction with the mechan-
ism which operates the feelers 53 54. 1 pre-
fer, however, an arrangement sunilar to that
shown on the drawings. Instead of the tem-
plets being carried on inclined slhides they
may, as will be obvious, be raised or lowered
by ‘any other convenient mechanism while
being moved in or out, or instead of the tem-
plets being movable up and down the rollers
104 105 or the equivalent devices may be
moved up or down, say by sliding the rollers
on their spindles attached to the brackets or
by carrying such rollers on arms pivoted to
the slide-blocks 98 99, such up or down mo-
tion being given to the rollers, &c., by con-
nections to levers or arms on the rock-shaft

55 in- a similar manner to the connections to
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the templet slide-blocks before described or | other convenient mechanism may be used

in other convenient way.

Instead of having teruplets jointed in the
center, as shown, a single templet corre-
sponding to the full length of a stave may be
used, and such templet 1s contoured from a

straight line, or nearly so, at one edge to the |

{fullest curve required for the bilge and the
quarter on the widest finished stave, the bilge
being the difference in width of the center of
a finished stave from the width at the end,
while the quarter is the variation of the edge
of a stave from a straight line drawn from
one end of the edge to the center of the edge,
and the position of such tempiet and the
antifriction-roliers or the like resting therson
may be adjusted with relation to each other
by automatic mechamsin, as above described,
or by hand or in other convenient way, as de-
sired. -

Although I have described and shown all
the cutter-frames being operated from tem-
plets on one side only of the machine by
means of reverse levers and rods, these levers
and rods might be dispensed with, and dupli-
cate templets, such as 75 76, might be ar-
ranged on the other side of the frame 69 to
control the motion of the cutter-frames 19
21, such templets being mounted on slides
and operated from a second rock-shaft, such
as 55, mounted on the other side of the frame

~and operated from the feeler mechanism or

from the rock-shaft 55 by a rod and reverse-
lever or in any convenient way. Further, in-
stead of two pairsof cuttersonlyone pairmight
be used, and in such case they would be ar-
ranged and movable in a vertical transverse
plane at the center of the machine, a single
templet and reverse-levers or a templet on
each side being employed to control the mo-
tion of the cutter-frames, as before described.

When the greatest accuracy is required in
the cutter-angles, so as to obtain correct in-
joint from the center to end of staves, and
especlally when 1t 1s desired to use short cut-
ter-shafts, I prefer to employ for controlling
the lateral motion of the upper part of the

cutter-frame a-templet supported on slides

fixed to the movable frame 69, such templet
having antifriction-rollers resting thereon

and connected by slides and links to the up-

per part of the cutter-frames, reverse weicht-
ed levers and links being also used to keep the
rollers against the templets in a similar man-
ner to that above described for the lower part
of the cutter-frame. In fact, to obtain a
theoretically-correct angle the whole length
of the edge of the stave the templet should
be an exact duplicate of ‘that for the lower
part ot the cutter-frame; but this may be va-
ried, if desired. The templet is to be moved
1n or out on 1ts slides by connections from the
arm of the lever 42, as above described for

for giving a small parallel lateral motion to
the cutter-frames, while the mechanism first
described may he used for giving the motion
which varies the angle of the cutter-shafts.

What I claim 18—

1. In combination with stave-jointing ma-
chinery a templet of contour varying from
nearly a straight line longitudinally at one
edge to any desired curve at the other edge, a
movable frame carrying a cutter-shaft, con-
nections irom the movable cutter-frame bear-
ing on the templet adapted to regulate the
lateral position of the cutter, mechanism
adapted to maintain the cutter-frame con-
nections in contact with the templet, and
mechamsm adapted to vary the position of
the cutter-frame connections and templet
relatively to each other and transversely to
the longitudinal travel of the templet, sub-
stantially as described. '

2. In combination with stave-jointing ma-
chinery, a pair of feelers arranged to touch the
center of the edges of a stave, a templet of
contour varying from nearly a straight line
longitudinally at one edge to any desired
curve at the other edge, a movable frame
carrying a cutter-shaft, connections from the
movable cutter-frame bearing on the templet
adapted to regulate the lateral position of
the cutter, mechanism adapted to maintain
the cutter-irame connections in contact with
the templet, and mechanism connected with
the feelers and adapted to vary the position
of the cutter-frame connections and templet
relatively to each other and transversely to
the longitudinal travel of the templet, sub-
stantially as described.

3. In combination with stave-jointing ma-
chinery a pair of pivoted centering-guides
provided with lever-arms, a link connected
to the outer end of each arm the other ends of
said links being connected to a common
block movable in a slide, as described.

4. In combination with stave-jointing ma-
chinery a slide-block carrying a pair of
guides for centering one part of a stave, a
second shde-block mounted and movable in
the first slide-block and carrying a second
pair of guides for centering another part of
the stave, means for adjusting the second
slide-block relatively to the first, and means
for moving the slide-blocks laterally, sub-
stantially as described.

5. In stave - jointing machinery, cutter-
shaft carriers supported at one point on cam-
ways, which are adapted to maintain one
edge of the cutters at a certain perpendicular
distance with relation to the flat side of the
stave, mechanism for regulating the position
of the cutter-shaft carriers on the camways,
and mechanism for moving a different part

of the cutter-shaft carriers and the cutters

the levers 35 38, and hinks 33 34 36 37 or i laterally; substantially as described.
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6. In combination with stave-jointing ma-
chinery, stave-clamping bars mounted and
arranged to receive a rocking motion, and a
weighted roller arranged to press on the
stave-clamping bars near the cutting-point,
substantially as described. :

In testimony whereof I have signed my

name to this specification in the presence ol
two subscribing witnesses.

ALEXANDER DUNBAR.

Witnesses:
W. B. Jounson,
1. OwWEN.
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