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UNITED STATESF ATENT OFFICE, 
SOLOMON. S. GRAY, OF BOSTON, MASSACHUSETTS. 

IMPROVEMENT IN MACHINES FOR CROZING AND CHAMFERING STAVES, 

Specification forming part of Letters Patent No. 84,592, dated January 7, 1873. 

To all whom it may concern: 
Be it known that I, SOLOMON. S. GRAY, of 

Boston, in the county of Suffolk and State of 
Massachusetts, have invented certain Im 
provements in Machines for Crozing and 
Chamfering Staves, of which the following is 
a specification: 
The object of my invention is the produc 

tion of a machine that will cut the staves to 
a length, chamfer the ends, cut the crozing, 
and gage the stave to an even thickness, com 
pletely finishing the ends ready to receive the 
heads at one operation. 
To accomplish this object I employ two 

circular saws mounted upon suitable shafts 
arranged in bearings upon movable frames 
or stands, arranged to slide upon the fixed 
bed of the machine, the axes of said shafts 
being in the same line, and each of said shafts 
being provided with a pulley, by means of 
which and a belt leading thereto it is made to 
revolve. Each of said shafts also carries a 
double cutter-head, upon which are secured 
cutters for cutting the bevels of the chine, 
for cutting the crozing, and for rounding out 
that portion of the stave just inside of the 
crozing, commonly called howeling, said cut 
ters being secured to beveled surfaces on the 
cutter-heads, so that one edge or side of said 
cutters is nearer the axis of the cutter-heads 
than the other, and having their cutting ends 
so shaped in the case of the cutters for cut 
ting the chamfers and the howeling that the 
corner of the cutter on the edge nearest to 
the axis of the cutter-head shall strike the 
wood first, in such a manner as to cut the 
same with a drawing stroke. To cut the croze 
I use a saw-toothed double-spur cutter to cut 
the vertical sides of the croze, and determine 
its width with a narrow chisel-shaped spur 
cutter to clean out the croze to the proper 
depth, all of the above cutters being secured 
to a double cutter-head, or a single head pro 
vided With two distinct series of inclined cut 
ter-seats, said cutter-heads being secured to 
the end of the saw-shaft immediately in con 
tact with the side of the saw. I feed the 
stave to the saw and cutters by means of a 
rotary feed-bed, the ends of the staves rest 
ing upon yielding surfaces and working in 
combination with rigid but adjustable guide 
bars curved to the radius of the chine of the 

barrel to be made, said curved guide-bars be 
ing adjusted to the proper distance from the 
cutters to give the desired thickness to the 
chine, the yielding surface on which the stave 
rests allowing the outer surface of the stave 
to pass the cutters always at the same dis 
tance therefrom, whatever the thickness of 
the stave may be, unless the rigid curved 
guide-bars against which the Outer surface of 
the stave bears are adjusted to a different 
thickness. 

Figure 1 of the drawing is a plan of my 
improved machine. Fig. 2 is a front elevation. 
Fig. 3 is an end elevation. Fig. 4 is a trans 
verse section onlinea a on Figs. 1 and 2. Fig. 
5 is a section through the axis of one of the 
disks that carry the yielding bearings upon 
which the staves rest while being fed to the 
cutters; and Figs, 6 and 7 are, respectively, 
side and end elevations. of the cutters and 
cutter-head. Fig. 8 is a plan of the cutter 
heads with the cutters removed. 

In the drawing, A is the bed or main frame 
of the machine, supported on the legs B B, 
and having fitted to its upper side and se 
cured thereto the stands C C, to which are 
bolted the journal-boxes D D, in which are 
mounted the cutter-shafts E. E. Said shafts 
are each provided with a pulley, FF, by means 
of which and a belt, leading thereto from any 
suitable driving-shaft, they are made to re 
volve. Each of said shafts EE has mounted 
upon its inner end a circular saw and a pair 
of cutter-heads, a, b, made rectangular in form 
and having their outer sides inclined, as 
shown, to which surfaces the various cutters 
are secured. These cutter-heads are secured 
to the extreme inner ends of the shafts EE, 
and in close contact with the inner faces of 
the circular saws G. G. The cutter-heads at a 
have secured thereto the cutters c and d, 
which, respectively, cut the bevel of the chine 
and that portion of the howeling that is out 
side of the crozing. The cutter-head b has 
secured thereto the crozing-saw cuttere, and the 
clearer f, and the howeling-cutterg. The cut 
ters c, d, and g, have their ends so shaped and 
are so placed upon the inclined sides of the 
cutter-heads that the corner of the cutter 
on the edge nearest to the axis of the cutter 
head will strike the wood first, and thus give 
a drawing stroke, which causes a clean, smooth 
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cut to be made without splintering. The 
howeling-cutterg has a rounded cutting end, 
but owing to its inclined position on the cut 
ter-head it makes a drawing cut. The croz 
ing-saw cutter e is made with two rows of saw 
teeth, the distance apart being equal to the 
width of crozing desired, and they serve to 
cut down the vertical sides of the croze, and 
the clearer?, which is a chisel-cutter, cleans out 
fhe chips from the groove to a uniform depth. 
The stands O C are so fitted to the led A that 
they may be adjusted thereon, so as to place 
the saws G G at a greater or less distance 
from each other to suit the length of stave to be 
cut. Directly beneath the cutter-shafts EE, 
and parallel with the same, is the shaft H, 
mounted in the bearings II on the bed A. J. J. 
are two metal disks mounted on said shaft B, to 
each of which are secured any suitable num 
ber of feed-stands, h, in such a manner that 
they may be adjusted to a greater or less dis 
tance from the axis of the shaft to adapt the 
same to different sizes of barrels. Each of 
said feed-stands is provided with a pocket to 
receive a rubber or other spring, i, and :t fol 
lower or cap-plate, j, resting upon said spring, 
and upon Which the inner surface of the stave 
rests while being fed to the saw and cutters. 
The feed-stands H are also provided with a 
projecting horn or arm, k, which serves to pick 
up the stave from its resting-place as the shaft 
H revolves, and to keep it in a parallel position 
and compel it to move forward over the cutters. 
L.L are guide or gage bars, the under edges of 
which are curved to the radius of the barrel for 
which the staves are it tended, and are located 
so that the under edges thereof are just the de 
sired thickness of the stave from the cutters, 
said bars being secured to the stands an im, in 
such a manner that they may be raised or 
lowered, as may be desired. To the two inner 
stands C C are secured the rest-bars in and o, 
to the inner ends of which are attached the 
adjustable fingers p and p, against which the 
inner face of the stave is placed to await be 
ing picked up by the horus k as the shaft H 
revolves. The shaft H is made to revolve by 
the pulley M and the gears q 's t at v. A clutch, 
N, is formed on the pulley M, and is provided 
With a shipper, O, by means of which said pull 
ley may be thrown out of or into gear at the 
will of the operator. P B are two inclined 
guide-arms, onto which the stave is delivered 
from the rotary feed - cylinder after it has 
passed the cutters. 
The Operation of my improved machine is 

as follows: The cutter-shafts E E being set 
in motion, the clutch N is thrown into gear 
by the shipper O, so that the motion of the 

pulley M is transmitted through the train of 
gears shown in Fig. 3 to the shaft H, causing 
it to revolve at a suitable speed for feeding the 
Staves to the cutters and saws. A stave is 
placed on the machine with one edge resting 
on the rest-bars in and o, and its inner face rest 
ing against the fingers p p, and as the shaft 
H revolves the stave is taken up by the arms 
k ic striking its edge and carrying it forward 
toward the cutters, its inner face resting on 
the followers j, and its outer face bearing 
against the rigid guide-bars L. L., which are 
adjusted to the proper height above the cut 
ters to give the desired thickness to the stave, 
the follower.jyielding more or less as the stave 
is thicker or thinner, the rotary motion of the 
shaft H causing the stave to be brought in 
contact with the saws G G, which cut the stave 
to the proper length, and also in contact with 
the various cutting-tools on the cutter-heads 
a and b, which cut the crozing, howel the 
stave, and chamfer the chine. As the shaft 
H continues to revolve the stave is discharged 
onto the arms PP, whence it falls to the floor. 
When one stave has been taken up by the 
feed-cylinder and moved toward the cutters, 
another stave is placed on the rest-bars in and 
0 in position to be taken up by the next suc 
ceeding arms k k. 

I am aware that a rotary feed-cylinder has 
been used to feed staves to two saws, and two 
sets of cutters so arranged as to operate upon 
both ends of a stave at the same time to cut 
it to the desired length, and to cut the crozing, 
howel the stave, and chamfer the chine, and 
therefore I do not claim this arrangement, 
broadly; but 
What I claim as new, and desire to secure 

by Letters Patent of the United States, is 
1. In a machine for finishing the ends of 

barrel-staves, a rotary feed-cylinder mounted 
in fixed or rigid bearings, and provided with 
the yielding followers ji arranged on its pe. 
riphery to support the stave, in combination 
With the guide and gage bars L, arranged 
and operating as described, for the purpose 
specified. 

2. The cutters c, d, and g formed and ar 
ranged on inclined surfaces on the cutter-heads 
at and b, that that portion of the cutting-edges 
of said cutters which describes the snallest 
circle shall strike the wood first and give a 
drawing cut, substantially as described. 
Executed at Boston this 7th day of May, 

S72. 
SOLOMON. S. GRAY. 

Witnesses: 
N. C. LOMBARD, 
FRANK K. ROGERS, 

  


