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To az/4 tv/u/07/nov ütb un vazg/ conce7”72; 
lBe it known that II, WILLIAM A. GREAVES, 

a citizen of the United States, and a resident 
of Hyde Park, Hamilton county, State of Ohio, 
have invented a new and useful Machine for 
Finishing Staves; and I do declare the follow 
ing to 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, attention being called 
to the accompanying drawings, with the ref 
erence-numerals marked thereon, which form 
a part of this specification. 
This invention relates to a class of machines 

for dressing and shaping staves used in the 
manufacture of kegs, barrels, and other simi 
lar cOOperage. 
on both sides and curved on a line which cor 
responds with the periphery of the particular 
diameter of the vessel for which they are in 
tended, and finally they are cut out between 
the ends to facilitate their bending, the 
thicker end portions remaining, being needed 
to obtain the required thickness to permit the 
croze or groove to be cut in, which receives 
the heads. These different attributesare im 
parted to the staves by various methods and 
machines. Some of these latter do all the re 
quired Work at once, while others do only a 
part of it, and in which latter cases the staves 
have to be operated upon repeatedly. 
My invention relates to that class of ma 

chines which cut out, dress, and curve the 
staves between their ends, the dressing and 
curving of the other parts being done previ 
ously by other machines, mostly by so-called 
“ StaVe-buckers.’ In these last-named ma 
chines the staves are forced endwise through 
between two knives set so close together that 
the former are at once dressed and reduced 
to their proper thickness, receiving at the 
same time the required peripheral curve by 
reason of a corresponding curve in the knives. 
The particular manner in which the knives 
of these stave-buckers act upon the wood 
causes the cut to follow the grain, and if said 
Wood is irregular the staves assume and re 
tain such irregularities, bends, and twists, 
while otherwise having the proper thickness 
and curvature. The reduction of thickness 
of these irregular staves by hollowing them 
out between the ends, commonly called their 

Staves of this kind are dressed 

“finishing,” is rather difficult, and in factim 
possible with many stave-dressing machines, 
for the reason that some parts of the irregular 
staves will be closer to the knives of the cut 
ter-head, while others will be farther away, 
or perhaps altogether out of reach. This re 
sults in an uneven reduction of the staves, 
which, by reason of the excessive loss on some 
parts, become so thin and weakened as to be 
useless. To overcome this objection is the 
object of my invention, which relates there 
fore more particularly to a machine which in 
addition to finishing the straight staves is also 
adapted to finish them in all the various ir 
regular shapes in which they may come. It 
should be understood that irregular-shaped 
staves, if properly finished, may equally as 
well be used for cooperage as straight ones, 
because all staves before set up in kegs or 
barrels pass through a bending process, which 
corrects such irregularities. 

In the following specification, and particu 
larly pointed out in the claims, is found a full 
description of my invention, its parts, opera 
tion, and construction, the latter being also 
illustrated in the accompanying drawings, in 
which 

Figure 1 is a longitudinal vertical section 
with a stave in position to be presently acted 
upon by the cutter-head. Fig. 2 is a top view 
and horizontal section of the rear part of the 
machine, the line of section passing above the 
feed-trough and below the cutter-head. Fig. 
3 is a side elevation of this part of the ma 
chine shown in the preceding figure. Fig. 4 
is a vertical section online 4 4 of Fig. 1. Fig. 
5 is a detail view of parts of Fig. 2, showing 
a detached top view of the reciprocating stave 
support shown in said figure. Fig. 6 is a de 
tail view of parts of Fig. 1, illustrating the 
reciprocating stave-support shown therein 
and the means for operating it in its elevated 
position. 
In the drawings, 10 are feed-dogs secured 

by shanks which reach through a central slot 
of a feed-trough 11 to an endless feed-chain 
12, passing over guide-pulleys 13 and 14. 
Above the feed-trough near its rear end is the 
cutter-head 15, its shaft revolving in bearings 
16 supported on a frame 17, which is verti 
cally adjustable within another frame 18 by 
means of bolts 19 and an adjusting-screw 20. 
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The cutter-head shaft is driven by a pulley 
21 and has at its end another pulley 22, con 
nected by a belt to a pulley 23, which by 
bevel-gearing 24 25 and intermediate gearing 
26, 27, 28, and 29 to reduce speed drives the 
shaft 30, which supports guide-pulley 14 of 
the feed-chain. By thus making the motion 
of the feed mechanism dependent on the mo 
tion of the cutter-head shaft the proper pro 
portion of the two speeds is always main 
tained, and if the speed of the cutter-head is 
retarded when cutting through hard wood the 
speed of the feed-chain is likewise affected. 
The advancing stave, carried forward by one 
of the feed-dogs, encounters first a lateral 
spring or Weight operated pressure-bar 31, 
whereby the stave is caused to lie against 
and follow a shoulder 32, raised lengthwise 
throughout the feed-trough. Next it passes 
under a preferably weight-operated pressure 
bar 33, Supported in the sides of frame 18, by 
which bar the stave is guided under the cut 
ter-head. Back of the latter the stave passes 
under a pressure-roller 34, supported in stand 
ards 35, which roller, in conjunction, with 
pressure-bars 33 31 and shoulder 32, holds 
the stave in position while acted upon by the 
knives of the cutter-head. As shown in Fig. 
1, one end of the stave has already passed 
under the cutter-head but beyond reach of the 
latter, and not yet having been touched by its 
knives, in order to leave the end of the stave 
intact. In the further progress of the feed 
chain the downwardly-extended shanks of 
dogs. 10, or equivalent projections, also se 
cured to the feed-chain and preferably pro 
vided with rollers 36 to reduce friction, strike 
against the end of a pattern-bar 37 connected 
to a link. 38, supported on pivoted arms 39 
and 40. The first effect of this contact is a 
horizontal movement of bar 37 and link 38, 
which thereby swings arms 39 and 40, rotat 
ing also partially the shafts to which these 
arms are connected. One of the latter (des 
ignated by 41). has connected to it cams 42, 
the projecting part of which passes under 
roller's 43 and raises a Stave-support: 44, to 
which these rollers are connected. (See Fig. 
6 and dotted lines in Fig. 1.) This stave 
support is properly guided and in its upper 
part cut out to permit the feed-chain and dogs 
thereon to pass, while its upper end before 
the raising, as just described, is flush with 
the level of the feed-trough. When so raised, 
the Support elevates - the stave against the 
knives of the cutter-head and the latter com 
mences now to act upon the stave for the pur 
pose of reducing its thickness. 
The longitudinal movement of bar 37 and 

link 38 is also accompanied by a vertical de 
pression by reason of the ends of arms 39 and 
40 to which link 38 connects describing, while 
swinging, a circular line. 

beyond the action of the roller, which now 
rides over the top of the bar, at which moment 

I and also dropping the stave-support. 
consequence the stave drops with it and being 

travel. 

Roller 36 continues. 
to act against the end of bar 37 until this lat 
ter has become so much lowered as to pass 

the longitudinal movement of the latternec 
essarily ceases and the stave-support is held 
in its raised position with the stave elevated 
on its upper end. The latter being supported 
only to a limited extent and its ends being 
free to adjust themselves if irregular passes 
through between cutter-head and Support 
with a more or less Wriggling ol' undulating 
motion. The distance between the top of the 
stave-support and the cutting-line of the 
knives being regulated and fixed for the time 
being, all parts of the stave while passing 
through between them are reduced to an equal 
thickness. In due time, but before the other 
end of the stave is reached, roller 36 passes off 
from bar 37, permitting the same to return to 
its normal position by means of a Weight 45, 

As a 

then again below the reach of the knives re 
tains its full thickness at the end. The time 
during which the cutter-head acts upon the 
stave being dependent on the length of bar 
37, it is obvious that if this length is varied 
by substitution of other shorter or longer bal's 
the length of the cut-out portion of the stave 
is also adjusted as may be required for shorter 
or longer staves. The feed-trough rises to 
ward the cutter-head with reference to the 
feed-chain and to the line in which dogs 10 

The latter project therefore first to 
a greater height and prevent the stave while 
adjusting itself from becoming disengaged 
therefrom when first passing under the press 
ure devices, at which time its motions are most 
impetuous. In the further progress the mo 
tions of the stave become less agitated, the 
projection of dogs 10 gradually diminishes 
and they clear the cutter-head in ample safety. 
In due time the stave drops off by its own 
weight assoon aspassed outfrom under press 
ure-roller 34. As will be seen, the same mech 
anism which feeds the stave forward also acts 
upon it for the purpose of raising it. into the 
knives, which permits, the most perfect and 
accurate adjustment as to the time when the 
knives should begin and cease to act. To thus 
use the feed mechanism to operate other 
mechanism which controls the action of the 
knives of the cutter-head on the Wood is a 
very important feature, obviating all irregul 
larities arising from the difficulty of main 
taining a proper adjustment under different 

: speeds by reason of being positive and de 
pendent only on the one speed of the feed 
mechanism. The raising and lowering of the 
cutter-head for the purpose of cutting may 

| also be controlled in this manner where the 
latter is made to reciprocate instead of the 
adjustable stave-support. 

It is not necessary that rollers 36 should be 
connected to the downwardly-extended dogs. 
There may be independent projections se 
cured to the chain, but as to number and dis 
tance between them they must correspond 
with the dogs. 
To facilitate feeding I provide a hopper 46, 
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which may be supplied with a number of 
staves at Once, which then are taken one by 
one from underneath by the dogs as they pass 

I. ? 

through the lower part of the hopper. On 
account of the inclination of top 11 a support 
47 for the staves should be provided within 
the hopper. 
4S is an idler-pulley and belt-tightener, 

whereby when raised the feed mechanism may 
be stopped whenever required. 

It is lhardly necessary to mention that where 
the ends of the staves have not previously 
been reduced to the proper thickness the ac 
tion of the cutter-head may be extended and 
as a matter of fact would extend to them, 
and thus finish the inner sides of the staves 
throughout their entire length in addition to 
hollowing them out between their ends. 
Having described my invention, I claim as 
OW 

1. In a machine for finishing staves, the com 
bination of a cutter- head, a feed - trough, a 
stave-support, a feed-chain adapted to feed 
staves to the cutter-head, projections on the 
feed-chain and mechanism operated by said 
projections in a manner to change at certain 
intervals the distance between the knives of 
the cutter-head and the stave-support. 

2. In a machine for finishing staves, the com 
bination of a cutter-head, a feed - trough, a 
stave-support located therein below the cut 
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ter-head, and adjustable to and from the lat 
ter, a feed-chain adapted to feed and pass 
staves through between the cutter-head and 
stave-support, projections on the feed-chain 
and intermediate mechanism operated by said 
projections in a manner to raise at certain in 
tervals the adjustable stave-support. 

3. In a machine for finishing staves, the com 
bination of a cutter-head, a feed - trough, a 
stave-support located therein below the cut 
ter-head and adjustable to and from the lat 
ter, a feed-chain adapted to feed and pass 
staves through between the cutter-head and 
Stave-support, projections on the feed-chain 
and a pattern-bar 37, normally located in the 
path of said projections and operatively con 
nected to the stave-support. 

4. In a machine for finishing staves, the com 
bination of a cutter-head, a feed - trough, a 
stave-support located therein below the cut 
ter-head and adjustable to and from the lat 
ter, a feed-chain adapted to feed and pass 
staves through between the cutter-head and 
Stave-support, projections on the feed-chain, 
a pattern-bar 37 normally located in the path 
of said projections and supported on a link38, 
pivoted arms 39 and 40 which support said link 
38, rock-shafts on which they swing and cams 
42 on one of the latter for the purpose of op 
erating the stave-support. 

5. In a machine for finishing staves, the com 
bination of a rigidly-supported feed-trough, 
an endless feed-chain with dogs 10 to advance 
staves over it supported below the center 
thereof and a cutter-head supported above the 
feed-trough near one end thereof, said feed 

trough gradually rising toward the cutter 
head with reference to the feed-chain and hav 
ing a central longitudinal slot to permit dogs 
10 to pass. 

6. In a machine for finishing staves, the com 
bination of a rigidly-supported feed-trough, 
an endless feed-chain with dogs 10 to advance 
staves over it supported below the center 
thereof, a cutter-head supported above the 
feed-trough near one end thereof, said feed 
trough gradually rising toward the cutter 
head with reference to the feed-chain and hav 
ing a central longitudinal slot to permit dogs 
10 to pass, and a shoulder 32 running length 
wise through it to guide the staves and hold 
them in position against the action of the cut 
ting-knives. - 

7. In a machine for finishing staves, the com 
bination of a rigidly-supported feed-trough, 
an endless feed-chain with dogs 10 to advance 
staves over it supported below the center 
thereof, a cutter-head supported above the 
feed-trough near one end thereof, said feed 
trough gradually rising toward the cutter 
head With reference to the feed-chain and hav 
ing a central longitudinal slot to permit dogs 
10 to pass, a shoulder 32 running lengthwise 
through it and a self-adjusting pressure-bar 
31 which holds the staves against it. 

S. In a machine for finishing staves, the com 
bination of a rigidly-supported feed-trough, 
an endless feed-chain adapted to advance 
staves over it supported below the center 
thereof, a cutter-head supported above the 
feed-trough and a stave-support therein below 
and in line with the cutter-head, adjustable to 
and from the latter, said stave-support cult out 
to permit the feed-chain to pass. 

9. In a machine for finishing staves, the com 
bination of a rigidly-supported feed-trough, 
an endless feed-chain adapted to advance 
staves over it, a cutter-head Supported above 
the feed-trough near one end thereof, said 
feed-trough gradually rising toward the cut 

9 O 
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ter-head with reference to the feed-chain and 
an adjustable stave - support in the feed 
trough and below and in line with the cutter 
head. 

10. In a machine for finishing staves, the 
combination of a cutter-head, a feed-trough, 
an adjustable stave-support located in the lat 
ter and below the cutter-head, pressure de 
vices at either side of the latter to hold the 
stave down on its support, a feed- chain 
adapted to feed and pass staves through be 

II 5 

tween the cutter-headlandstave-support, pro 
jections on the feed-chain and intermediate 
mechanism operated by said projections in a 
manner to raise at certain intervals the ad 
justable stave-Support. 

11. In a machine for finishing staves, the 
combination of a rigidly-supported feed 
trough, an endless feed-chain with dogs 10 to 
advance staves over it supported below the 
center thereof, a cutter-head supported above 
the feed-trough near one end thereof, said 
feed-trough gradually rising toward the cut 
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ter-head with reference to the feed-chain and 
having a central longitudinal slot to permit 
dogs 10 to pass, an adjustable stave-support 
in the feed-trough and below the cutter-head 
and pressure devices at either side of the lat 
ter to hold the stave down on its support. 

12. In a machine for finishing staves, the 
combination of a rigidly-supported feed 
trough, an endless feed-chain with dogs 10 to 
advance staves over it supported below the 
center thereof, a cutter-head supported above 
the feed-trough near one end thereof, said 
feed-trough gradually rising toward the cut 
ter-head with reference to the feed-chain and 
having a central longitudinal slot to permit 
dogs 10 to pass and pressure devices at either 
side of the cutter-head to hold the staves in 
position while being acted upon by the knives. 

13. In a machine for finishing staves, the 
combination of a cutter-head, an inclined rig 
idly-supported feed-trough, a feed-chain with 
dogs 10 to advance staves over the latter to the 
cutter-head a hopper in front of the latter a construction for the purpose of determining 

the length of the part to be hollowed out by 
shifting the relation of a stave-support to a 

: cutter-head, being substantially a movement 

through the lower part of which the dogs of the 
feed-chain pass and a support 47, in the rear 
end of the hopper to equalize for the inclina 
tion of the feed-trough within the hopper. 

14. In a machine for finishing staves, the 
combination of a feed-trough, a cutter-head 
revolving at right angles to it, a driving-shaft 
for the cutter-head, parallel to the feed pivoted arms 39, 40, upon which said pattern trough, a driving-pulley 21, thereon, a driv 
ing-pulley 22 at its end for the feed mechan 
ism, a feed-chain, guiding and driving pulleys 
13 and 14 for it, a driving-shaft 30 for the lat 
ter, a pulley 23 thereon driven frompulley 22 
of the cutter-head shaft whereby the speed of 
the feed mechanism is dependent on and con 
trolled by the latter and an intermediate gear 
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strain for driving shaft 30 of the feed mech 
anism. 

15. In a machine for finishing staves, the 
combination of a cutter-head, a feed-trough, 
an adjustable stave-support, a movable feed 
chain to advance staves over the feed-trough 
to the cutter-head, outwardly-projecting dogs 
10 secured by shanks to the feed-chain, shanks 
projecting also inwardly beyond the feed 

I chain and intermediate mechanism, capable 
of being actuated by said inwardly-projecting 
shanks for the purpose of operating the ad 
justable stave-support. 

16. In a machine for finishing staves, a con 
struction for shifting the relation of a stave 
support to a cutter-head, being substantially 
a movement operated by the feed mechanism 
and consisting of the feed-chain having pro 
jections, in combination with a depressible 
link 38, held normally within the path of said 
projections and pivoted arms 39, 40 which 

| support said link. 
17. In a machine for hollowing out staves, 

Operated by the feed mechanism and consist 
ing of the feed-chain having projections, in 
combination with a movable pattern-bar, be 
ing one of a series of different lengths and 
bar is removably supported. 
In testimony whereof I hereunto set my 

hand in presence of two. Witnesses. 
WILLIAM. A. GREAVES. 

Witnesses: 
C. SPENGEL, 
JOHN C. ROGERS. 
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