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UNITED STATES PATENT OFFICE. 

HENRY J. GILBERT, OF SAGINAW, MICHIGAN. 

MAKNG BARRE S. 

SPECIFICATION forming part of Letters Patent No. 427,230, dated May 6, 1890. 
Application filed September 5, 1889, Serial No. 323,068, (No model.) 

To all, whon, it naily concern: 
Be it known that I, HENRY J. GILBERT, a 

citizen of the United States, residing at Sagi 
naw, in the county of Saginaw and State of 
Michigan, have invented certain new and use 
ful Improvements in the Art of Making Bar 
rels, of which the following is a full, clear, and 
exact description, reference being had to the 
accompanying drawings, forming part of this 
specification. , 
My invention consists in a novel and im 

proved method or process of making barrels, 
by which they may be manufactured much 
more cheaply and expeditiously than hereto 
fore, 
Various forms of apparatus may be utilized 

for carrying out my invention, though I have 
designed a special machine for that purpose, 
which machine forms the Subject-matter of a 
separate application, bearing Serial No. 
2S6,028, filed September 21, 188S. 
My present invention may be best under 

stood from a description of the construction 
and an explanation of the mode of operation 
of that machine, which is illustrated in the 
accompanying drawings, where 

Figure 1, Sheet 1, represents a plan view of 
the machine. Fig. 2, Sheet 2, is a side eleva 
tion of the same. Fig. 3, Sheet 3, is an end ele 
vation of the same. Fig. 4, Sheet 3, is an en 
larged detail side elevation of the barrel 
former and connected parts. Fig. 5, Sheet 3, 
is a detail sectional view of a corner of the 
former at its edge. Fig. 6, Sheet 4, is a side 
elevation, partly in section, of the hoop-metal 
supports and the devices for bending, shear 
ing, and looping the hoop metal at One stage 
of the operation. Fig. 7, Sheet 4, is a similar 
view of the bending, shearing, and looping 
devices at a different stage of the operation. 
Fig. S, Sheet 4, is a similar view of the same 
parts at another stage of the operation. Fig. 
9, Sheet 4, is a similar view of the same parts 
at another stage of the operation. Fig. 10, 
Sheet 4, is a sectional end elevation of one 
of the hoop-metal reels and its tension de 
vice. Figs. 11 and 12, Sheet 5, are enlarged 
side and end elevations, partly in Section, of 
the corner of the machine at the hoop-feeding 
end. Fig. 13, Sheet 5, is an enlarged eleva 
tion in detail of the clutch mechanism. Figs. 
14,15, and 16, Sheet 5, are details in trans 

'stage of the operation. 

verse section of the same, showing the rela 
tion of the parts at different stages of the op 
eration. Fig. 30, Sheet 5, is a sectional eleva 
tion of one end of the wiper-block and its 
guide. Figs. 17 and 18, Sheet 6, are enlarged 
side and end elevations of the punching 
mechanism. . Figs. 19 and 20, Sheet 6, are en 
larged side and end elevations of the devices 
for attaching the hoops to the staves. Fig. 21, 
Sheet 6, is an enlarged bottom plan view of 
one of the punches. Fig. 22, Sheet 7, is an 
enlarged elevation, partly in section, of the 
clinching-arms and adjacent parts at one 

Fig. 23, Sheet 7, is a 
similar view of the same parts at another 
stage of the operation. Fig. 24, Sheet 7, is a 
similar view of the same parts at another 
stage of the operation. Fig. 25, Sheet 7, is a 
plan view in section of the clamping and 
clinching plungers and clinching-arms. Fig. 
31, Sheet 7, is an elevation, partly in sec 
tion, of the completed barrel. Fig. 26, Sheet 
8, is a perspective view of the barrel-former 
and stave-feeder. Fig. 27, Sheet 8, is a plan 
view of the former at its jointing-slot. Fig. 
28, Sheet S, is an end elevation of the lower 
part of the machine, representing modifica 
tions in the stave-cutting apparatus. Fig. 
29, Sheet S, is an enlarged transverse section 
in detail of the former at the jointing-slot, 
showing the cutter and its guides. Fig. 32, 
Sheet 9, is a side elevation, partly in section, 
of the staple forming and driving devices. 
Fig. 33, Sheet 9, is an end elevation of the 
same, showing the wire-feeding and tension 
devices of Fig. 32. Fig. 34, Sheet 9, is an end 
elevation, partly in section, of the stapleform 
ing and driving devices of Fig. 32. Fig. 35, 
Sheet 9, is a side elevation, partly in section, of 
the nailfastening and driving devices. Fig. 36, 
Sheet 9, is an end elevation, partly in section, 
of the same. Fig. 37, Sheet 9, is a detail end 
elevation of the nail-trough and connected 
devices. Fig. 38, Sheet 1, is an end elevation 
of the barrel. Fig. 39, Sheet 1 is an enlarged 
transverse section through adjacent staves, 
showing the manner of bending down and 
securing the looped and connected ends of 
the hoops. 
before the looped and connected ends are 
bent down and secured. Figs. 41 and 42, 
Sheet 1, are plan views of the hoops of Figs. 

Fig. 40, Sheet 1, is a similar view 
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39 and 40, respectively. Fig. 43, Sheet 2, is 
an enlarged sectional detail of one end of the 
barrel, showing the manner of securing and 
supporting the head therein. 
The same letters and figures of reference 

are used to indicate identical parts in all the figures. 
The frame-Work of the machine is com 

posed of a bed-plate A, uprights B, cross-sills C, 
and top horizontal-beams D, all firmly bolted 
or united together to form a rigid frame-work. 
Suitably journaled in boxes ct, secured upon 
the beams D, are horizontal parallel shafts E, 
(in this instance four) and running length 
wise of the machine. Simultaneous and uni 
form speed and revolution are imparted to 
the shafts E by a transverse worm-shaft F, 
carrying worms b, meshing with worm-wheels 
c upon the shafts E, Fig. 3, which worm-shaft 
is suitably journaled in boxes d and is driven 
by a pulley G or other suitable means. 
In alignment and concentric with each of 

the shafts E is a shaft H, supported and jour 
naled in suitable boxese and connected to its 
coincident shaft E by a ciutch-collar f tight 
upon the shaft E (see Figs. 2, 13, 14, and 15) 
in the following manner: The end of each 
shaft H within the collarf has a semicircular 
key-seat g, in which is fitted a semi-cylindrical 
key h, whose projecting end is formed into a 
curved arm i, between which and a bored in 
the shaft His confined a spiral spring k, whose 
office is to turn the key in its Seat at a given mo 
ment and by means to be presently explained 
to cause it to partially enter a coincident seat 
l in the bore of the collar f, thereby forming 
a clutch to lock the shaft E to the shaft for 
imparting revolution to the shaft H. The 
means for actuating the keysh simultaneously 
to engage and release the shafts E and Hare 
as follows: Under each collar f is a sliding 
dog or wiper-block m, supported in upright 
guides n, and having at one end an enlarged 
head u?'', adapted to be projected under the 
path of the superimposed arm i by any suit 
able spring, as O, and having at its other end 
a beveled nose p, arranged to be engaged by 
a pin projection g upon a disk ', of which 
there are four, secured to a transverse shaft 
I, suitably journaled upon the shafts E, ad 
justed to the collar f. One of these disks r 
is a worm-gear and meshes with a Worm S 
upon its adjacent shaft E. 
worm is such that the shaft E may have any 
desired number of revolutions for each single 
revolution of the shaft I. At each complete 
revolution of the shaft I the pins q simulta 
neously engage with the beveled noses of the 
wiper-blocks in and force them back out of 
engagement with the arms i previous to or 
just at the moment the key-seats g and l are 
coincident, so that the springsk turn the keys 
h simultaneously to effect the clutch engage 
ment between the shafts E and II. The pins 
q in passing instantly release the wiper-blocks 
m, which are projected forward by their springs 
o, thereby bringing their enlarged heads w' 

The pitch of the . 
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in the path of the arm i until, the shafts. H 
having made one complete and simultaneous 
revolution, the arms i come in contact with 
and are pressed in by the heads al?' of the 
wiper-blocks, and the keysh are turned back 
into their seats g to release them from the col 
lars f and so break the clutch engagement. 
Thus it is seen that for every given number 
of revolutions of the shafts E the shafts II 
are given a single and simultaneous revolu 
tion. 
The above constitute the driving mechan 

ism for actuating the various parts of the ma 
chine in the order to be presently explained. 
The hoops J for uniting the staves are in 

this instance four in number, and are formed 
from continuous pieces of hoop metal carried 
upon reels or spools K, secured to the rear of 
the frame-work and held from paying out too 
fast by any suitable tension device or brake 
L. (See Fig. 10.) 
Secured rigidly upon the rear sill C under 

each shaft H is a combined anvil-block and 
guide M, having a flat horizontal top and a 
central recess t with vertical walls. Fitting 
snugly within the recess of each block M is a 
vertically-reciprocating die-block N, carried 
by an upwardly- extending arm. O, passed 
through suitable guides and having at its top 
a pin it, Fig. 11, extending into a cam-groove 
v in the face of a disk P, Secured upon the 
adjacent shaft H. Embracing the forward 
sides of the block N are two slides u, Figs. 
2, 6, 7, 8, 9, and 11, connected by a vertical 
web ac, extending transversely across the block 
at its extreme forward edge and serving as a 
male die in connection with the block N, as 
presently explained. These slides are secured 
to the block by screws /, passed through hori 
Zontal slots a, and are held forward so as to 
bring the forward walls of the block and die 
ac invertical alignment by springs d", confined 
between the ends of the slides and lugs c' 
upon the blocks N. Just over each of the 
blocks M and N is a vertically-reciprocating 
plunger-die Q, confined in suitable guides in 
the frame. The upper end of each plunger 
Q extends between the disk P and a second 
disk R. upon the shaft II and has projecting 
pins d' entering coincident cam-slots e' in 
the inner faces of both disks, said slots and 
pins being of such depth and length, respect 
ively, that the plunger Q, in addition to its 
vertical reciprocation, may have a horizontal 
reciprocation imparted to it by an arm S, piv 
oted at its lower end to the block M, as at f", 
connected to the plunger Q by a ping', passed 
through a vertical slot h", and having at its 
upper end a pini', entering a peripheral cam 
slot.j' in an enlargement or collar Tupon the 
shaft M between the disks PR, as seen in 
IFigs. 1, 2, 11, and 12. 
The under side of each plunger Q is re 

cessed transversely, as at le", Fig. 7, to receive 
the male die ac, and also to contain a follower 
block l', which has pins n' on each side pro 
jecting through vertical slots 2', and which 
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pins are engaged by any suitable springs o' 
upon the side of the plunger Q. The depth 
of the recess c' is sufficient to receive both 
the follower land the die ac. 
Upon the under forward side of each plun 

ger Q is a horizontal clamping-follower U, 
with vertical slotsp', through which are passed 
attaching and guide screws q. These fol 
lowers are normally held with their rear ver 
tical sides in alignment with the forward wall 
of the recess k' by springs r", secured to the 
plungers Q and bearing against the forward 
ends of the followers, as shown. The normal 
position of the parts just described when at 
rest is shown in Fig. 6, and in starting the 
machine for the first time the strap-iron to 
form the first hoops J is drawn forward 
from the spools K by hand and is placed 
over the blocks N and M, with the forward 
ends held between any suitable guides, as 
pins s', Fig. 9, so as to bring them directly 
over the dies ac and under the recesses k'. 

25 

35 

Now supposing that the shafts H are simul 
taneously set in motion to give them one com 
plete revolution, as before described, the shape 
of the cam-slots and the adjustment of the 
parts are such that the plungers Q willfirst de 
scend until the followers Urest upon the ends 
of the hoops J and clamp them to the blocks 
M, as seen in Fig. 7. The blocks N, with their 
dies ac, will then ascend, bending up the hoops 
and forcing them into the recesses k', as seen 
in Fig. 11, thereby forming right-angular 
lower bends and upper loops in the hoops. 
Just as the diesac and blocks N have finished 
their upper stroke to form the bends and 
loops in the hoops the plungers Q are moved 
backward by the arms S, through the action 

45 
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of the cam-slots j', and the hoops are sheared 
in line with their rear extensions by platest, 
as seen in Fig. 8, the followers U remaining 
stationary for that purpose, while the plungers 
Q slide back upon them, and the dies ac, with 
their slides v, move back upon the blocks N 
against the resistance of their springsb'. The 
moment the shearing is effected vertical 
clamping-rods V, Figs. 9 and 11, suitably 
guided and having at their upper ends pins 
it', confined in cam-slots v' in the forward 
faces of the disks R, and preferably having 
rubber blocks U' secured to their lower ends, 
are brought down upon the hoops in front of 
the followers U and clamp them to the blocks 
M. If desired, rubber blocks ac' may be re 
cessed in the blocks M just under the lower 
ends of the clamping-rods V to aid in more 
securely holding the hoops. As soon as this 
clamping is effected the plungers Q are given 
a slightly-upward movement by the disks P 
and R and a forward horizontal movement 
by the arms S, and, sliding forward over the 
followers U, bring the sheared parts of the 
hoops and the slides U and dies a to the po 
sitions they occupied before the shearing be 
gan, at which moment the blocks N descend to 
their normal position of rest and withdraw 
the dies ac from the loops in the hoops, and 

the plungers Q, progressing still farther for 
ward, carry with them the followers U and 
bring the looped ends of the hoops over the 
upright ends, as seen in Fig. 9, at which mo 
ment, the sheared ends having cleared each 
other, the followers l', by the action of their 
springs o', force the looped ends of the hoops 
out of the recesses k' and down over and 
straddling the bent-up portions, as seen in 
Fig. 6. The clamping-rods V are then raised 
simultaneously with the plungers Q and their 
followers U, and the shafts H have at this 
moment effected one complete revolution and 
are stopped by the means before described. 
This operation of bending, shearing, and en 
gaging the looped and bent ends of the hoops 
occurs at every revolution of the shafts H, as will be readily understood. 
Assuming, as before, that the hoops have 

been introduced for the first time, the sheared 
off ends are detached and thrown away, and 
the hoops with their looped ends are drawn 
forward between guide-pins y', Figs. 2, 17, 
and 18, upon blocks carried by the sill C of 
the middle uprights B and under and be 
tween pairs of punches d', under each shaft 
E, secured to vertical slides W, confined in 
suitable guides X, secured to the frame-work, 
and actuated by adjustable hinged links Y, 
whose upper boxes A' are confined upon 
cranks or eccentrics E' upon the shafts E 
in such manner that each revolution of the 
shafts E causes the punches a' to rise and 
fall simultaneously. The under sides of the 
punches a' have V-shaped dies b', (see Fig. 
21,) which, acting in connection with cor 
respondingly-shaped female dies q' on the 
sill C, cut through the hoops to form attach 
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ing-points d', (see Figs. 41 and 42.) which in 
the further operation of the machine, as pres 
ently explained, are forced down into the bar 
rel-staves and serve to unite the latter and 
the hoops together. The punches are made 
at such distances upon the hoops that two of 
the attaching-points d' of each hoop are em 
ployed for and forced into each stave. On 
the passage from the bending and shearing 
devices to the punches the two middle hoops 
are passed under vertically-adjustable take 
up rollers B', arranged out of the line of 

IO 
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travel of the outer hoops, to give greater 
length to the inner hoops to accommodate the 
bilge of the barrel. - 
Secured to cross-bars C''' at each side of the 

machine, between the middle and front up 
rights B, Figs. 2, 4, and 26, is the barrel-former 
D', upon which the rectangular staves E', 
held upon an inclined table F', are forced 
one by one, are bent to form the bilge of the 
barrel, have their edges sawed or cut and 
fitted together to form close joints, and have 
the hoops secured to them to hold them to 
gether in the following manner and by the following means: 
The barrel-former D'' is substantially semi 

cylindrical and extends transversely across 
the machine, with a central vertical slot 2' for 
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the passage of the dressing-saw or cutter-head. 
Its rear lower edge is straight and horizontal, 
from which point upward to the slot it as 
sumes the bilge shape of the barrel, as seen 
in Fig. 26. It is preferably removable for 
the substitution of other formers of different 
shape, as where more, less, or no bilge is re 
quired. Its upper edges have guide-flanges 
e', to which are fitted the curved feeding 
arms f', connected at their lower ends by 
the cross-bar g', having pins h', uniting it to 
the lower ends of links G', whose upper ends 
are pivoted to bell-crank levers H' on each 
side of the machine, pivoted, as at '', and hav 
ing at their upper ends pins f', confined in 
peripheral cam-slots k'in an enlargement or 
collar l' on each of the outer shafts E. The 
horizontal transverse slide-bed I'', Figs. 2 and 
3, for the saw-arbor frame J', which is dove 
tailed thereto in the usual or any suitable 
manner, is hung at each end upon horizontal 
cam or eccentric shafts K', journaled in lugs 
or ears L' upon the bed-plate A. These 
shafts K' have crank-arms M' at one end, 
from which extend upwardly arms N', whose 
upper ends are provided with pins confined 
in coincident cam-slots in the inner faces of 
two disks O' upon each of the outer shafts E. 
The saw-driving shaft P'', provided at one 

end with a driving-pulley Q', is journaled in 
hangers R', extending downward from the 
base A, Figs, 2 and 3, and it has upon it a 
loose sleeve S', to which is attached an up 
right frame T', in the upper end of which 
are journaled guide-pulley's U' for the driv 
ing-belt V', which passes over them from the 
pulley W' on the saw-arbor and down around 
a pulley X' on the driving-shaft P'. Two 
pivoted arms Y' extend from the saw-arbor 
frame J' to the frame T' between the pull 
leys U'. The saw-arbor carries a saw A', 
which extends up and nearly fills the width. 
of the slot 2' in the former D'. 
B' is an arm pivoted at its lower end to a 

projection C' from the sleeve S' and at its 
upper end to an arm D', suitably guided in 
the frame, and provided at its upper end with 
pins confined in coincident cam-slots in the 
inner faces of two disks E' upon the outer 
shaft E in such manner that each revolution 
of said shaft will partially oscillate the sleeve 
S’’’ and vibrate the frame T', to cause the 
saw to travel, through the medium of the arms 
Y', through the slot in the former D' en 
tirely across said former and back again, as 
will be readily understood. The cam-slots in 
the disk O' are so shaped that in the back 
ward cutting travel of the saw across the 
former D'' the bed I' will be raised, through 
the medium of the eccentric-shafts K' and 
arms N', to cause the saw to follow the bilge 
of the former and cut the edge of the Stave 
projecting over the slot through its thickness 
and will be lowered out of cutting contact at 
the end of its backward and forward travel. 
The operation of feeding the staves upon 

the former is accomplished by the arms f' 

through the medium of the bell-cranks FI' 
and links G', and the cam-slots in the collars 
l' are so shaped that at the beginning of the 
revolution of the shafts E the lower ends of 
the arms f' are below the lower stave upon 
the table F', and the first movement is to 
push said stave from under the others and up 
upon the former D'. At the beginning of 
its upward travel the stave is caught under 
spring guide-arms F', Figs. 4 and 26, whose 
upper ends are secured to the frame-work on 
each side and extend forward and down just 
within the path of the outer hoops and then 
curve back above and parallel to the former 
D' sufficiently to permit the passage of the 
ends of the stave under them, and whose op 
posite rearwardly and forwardly bent up ends 
are connected to adjusting-screws G' for 
regulating the pressure of the spring guide 
arms upon the ends of the stave, and as it 
(the stave) is carried on up it is bent by these 
springs to conform to the bilge of the former 
and is brought with its bent forward edge 
overlapping the slot, as seen by the dotted 
lines, Fig. 27, whereupon the action of the 
feeding-arms is stopped while the saw travels 
through the slot, as before described, and as 
it comes back cuts off the projecting edge 
of the stave, if it be the first one, or both 
staves after the first. As will be seen from 
Fig. 27, the staves abut together at their ends, 
while, owing to the bilge of the former D', 
they are some distance apart at their center, 
and the saw will therefore cut away more of 
the edges of the staves at their ends than at 
their center, thereby causing their edges when 
brought together to fit snugly and form a per 
fect joint the entire length of the staves. As 
soon as the saw has completed its cutting the 
stave is further slightly advanced by the 
feeding-arms sufficiently to close the joint 
between the two staves, and then the fasten 
ing of the hoops to the staves thus jointed is 
accomplished in the following manner and 
by the following means: Just over each hoop 
as it crosses the slot in the former ID' and 
under each shaft E, Figs. 2, 19, 20, 22, 23, 24, 
and 25, is a clamping-plunger, in this instance 
composed of two bars II'', supported in suit 
able vertical guides and having their upper 
forked ends n' provided with pins n', con 
fined in coincident cam-slots o' upon the 
outer faces of two disks I' upon the shafts 
E. Between the sides of the plunger H' is 
a clinching-plunger J', confined in a vertical 
guide and having its upper end provided with 
pins p', confined in coincident cam-slots q' 
in the inner faces of the two disks I'. The 
lower end of the plunger J' has projecting 
ear's r' on each side, to which are pivoted 
links K', whose lower ends are pivoted to 
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bell-crank clincher-arms L', pivoted at ' 
to and between the sides of the plunger H'. 
The plungers II' have a transverse recess 
s', Fig. 25, at their lower ends to receive the 
engaged looped and bent ends t' of the hoops 
as they come under the plungers, (see Figs. 
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22, 23, 24, and 25,) and the clinching-jaws are 
Curved, as shown, and made to conform on 
their lower faces to the shape of the attach 
ing-points d' of the hoops. - 
At the beginning of the operation the hoops 

are drawn forward by hand from the punches 
and are placed in proper positions (see Fig. 
24) over the first stave, which has been ele 
Vated and sawed. The cam-slots in the disks 
I'' are so shaped that the plungers H' are 
first lowered (see Fig. 19) to clamp the hoops 
to the stave, and then the plungers J' are 
lowered, thereby vibrating the clincher-arms. 
L' (see Fig. 23) and causing their clinching 
points to force the attaching-points d' of the 
hoops into the wood to fasten the hoops to 
the Stave. After the first stave has been 
SaWed and the hoops fastened to it the feed 
ing Of the hoops is automatic and is accom 
plished by the forcing forward of the attached 
staves, which draw the hoops with them by 
the feeding of each new stave. When the 
first and second staves and all others after 
them are sawed and joined, both clinching 
arms come into play to force two attaching 
points d' of each hoop into both staves adja 
cent to the slot in the former D', and in such 
manner, (see Fig. 23) owing to the curve of 
the clinching-arms, that the joints of the 
staves are forced tightly together by the forc 

The in 
ner hoops are guided over suitable adjust 
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able take-up rollers, as it' v', Fig. 2, be 
tWeen the punches and former D', to aid 
in giving them the proper length to suit the 
bilge of the barrel. When sufficient staves 
have been united to form a barrel, they are 
disconnected from the other staves at the 
point where the hoops are looped and tempo 
rarily jointed, and the flexible barrel-blank 
thus formed is removed and bent into barrel 
shape around any suitable former and the op 
posite ends of the blank are secured together 
to form an open-ended barrel, preferably by 
reuniting and bending down the looped and 
bent ends of the hoops and fastening them by 
any suitable means, as by a staple S. (See 
Fig. 39.) For the purpose of securing the 
barrel-heads in position in this open-ended 
barrel I attach to the barrel-blank-prefer 
ably after it comes from the machine and be 
fore it is bent into barrel shape-suitable sup 
ports for the heads. I have found it conven 
ient to employ for this purpose four or more 
pieces of strap-iron M', Figs. 31, 38, and 43, 
which are secured in any suitable manner to 
the inner sides of four equidistant staves in 
the barrel. These straps M' run lengthwise 
of the staves and project some distance from 
their ends, and they are bent to form ledges 
a', upon which the inserted heads N' rest, 
as shown. After the insertion of the heads 
rings or wooden hoops O' are placed upon 
the heads and snugly fit the inside of the bar 
rel, and the projecting ends of the straps M' 
are bent down over them and Secured to the 
heads, as seen at b', Figs, 31 and 43. If de 

which may be made in its construction. 

sired, the rings O' may be omitted and the 
projecting ends of the straps may be bent 
down flat upon the heads to secure them in 
place. 
My improved method of building barrels 

by first forming a flexible blank, which is 
afterward bent into barrel shape and pro 
vided with heads, enables the barrels to be 
shipped by the manufacturer in the form of 
blanks as they come from the machine, SO 
that they can be packed very closely, and 
they can be set up and the heads inserted by 
the user in the manner described. 

While, as stated at the beginning of the 
specification, different forms of apparatus 
may be employed in practicing my invention, 
yet even where a machine substantially like 
that illustrated in the drawings of this appli 
cation is used there are many ligatigs 
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instance, instead of the saw for cutting off 
the edges of the staves at the slot in the former 
D', I could employ the cutter-head c'. Figs. 
28 and 29, which would be carried within the 
slot 2' in the former D' upon a spindle d', 
journaled in a block or cross-heade', hung 
uponrollers f',confined in coincident endless 
slots g' upon the under side of the former 
D' and extending across the same, the upper. 
parts of which slot would be parallel with the 
bilge of the former D'. The cross-heade' 
would be connected by an arm h', pivoted to 
the upper end of the vibrating frame T, but 
rigidly connected to the cross-head. The lower 
end of the spindle d' would be provided with 
a grooved pulley i', from which a driving 
cordi' extends over two loose grooved pulleys 
le', side by side upon a spindlel' in the upper 
end of the frame T', and thence down around 
the pulley X', suitably grooved for that pur 
pose. Within the slots g' at one end are 
gravitating dogs m', which permit the pas 
sage under them of the rollers f' at the end 
of the stroke of the vibrating frame T''' and 
guide them up into the upper part of the slots 
to lift the cutter-head into cutting contact 
with the staves on the return-stroke of the 
vibrating frame, as will be readily under 
stood. 
Again, instead of punching the hoops to 

form the retaining-points d', the devices 
shown in Figs. 32, 33, and 34 might be em 
ployed for forming staples and driving Said 
staples across the hoops into the staves to se 
cure the hoops to the staves. In Said figures 
m' is a vertical guide-socket, into which the 
wire O' for forming the staples is fed and 
contains a shearing and bending plunger p', 
acting in connection with an anvil-block q', 
contained in a lateral guide-housing r', 
forming part of or attached to the guide n'. 
Between the two parts of the bending-plunger 
is a driving-plunger S', connected by a piv 
oted bell-crank i' to the anvil q' in such 
manner that as soon as the Wire has been 
sheared and bent to form the staples the driv 
ing-plunger in commencing its descent to 
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drive the staple draws the anvil q' back out 
of the way. Thereupon the staple is driven 
across the hoop into the stave and through 
the same, if desired, and may have its lower 
ends clinched by anvil-blocks at' in the 
former D'. Any suitable devices for feeding 
in the wire O' may be employed-such as 
the rollers ac'y'-held in engagement with 
the wire by spring-tension and operated only 
upon the upstroke of the plunger p', through 
the medium of the armac', gravitating dog 1, 
carrying a small dog 2, engaging with a 
ratchet 3 upon the feed-wheel ac' or again, 
instead of the retaining-points d', or the sta 
ples for uniting the hoops to the staves, ordi 
nary tacks or nails might be used, as shown 
in Figs. 35, 36, and 37. In this latter case the 
hoops would simply have small holes punched 
through them by the punching mechanism 
and the nails would be fed by a vibrating 
trough 4 into a guide-socket 5, containing 
pivoted expansible jaws 6, between which a 
reciprocating plunger 7 would play to drive 
the fed-in nails through the holes in the hoops 
into the staves, as will be readily understood. 
The plunger for the staples and nail mech 

anism would be actuated from the shafts E 
by the means described for the clinching and 
clamping plungers. It will also be under 
stood that it is not at all necessary that my 
improved method of making barrels should 
be carried out in a machine in which the en 
tire operation of feeding in the staves, bend 
ing and jointing them, forming the hoops 
from continuous pieces of hoop-iron, and loop 
ing, connecting, and punching the same and 
attaching them to the staves is automatically 
performed in one connected machine, for 
many of the various novel and useful Sub 
combinations of elements may be independ 
ently employed in machines of different con 
Struction and arrangement. For instance, 
the devices for attaching the hoops to the 
staves may be used independently of the 
cutting devices for jointing the staves, as 
where the latter are jointed before being 
fed into the machine, while both these sets 
of devices may be used without the de 
vices for cutting the hoops from continuous 
pieces of metal and bending, looping, con 
necting, and punching the same, as where 
previously-formed hoops are fed into the ma 
chine by hand or otherwise. Again, while 
I have shown and described the barrel-former 
as of a peculiar bilge shape in order to give 
such shape to the barrel, I do not wish to be 
understood as limiting myself to any particu 
lar shape of the former, for it maybe changed 
without departing from my invention, and 
under some circumstances might even be a 
simple table or anvil-block to support the 
Staves as they are passed beneath the devices 
for attaching the hoops to them, and where 
the traveling cutter is employed to joint the 
Staves as they are passed over the former, if 
the latter is flat or has a straight longitudinal 
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surface, the mechanism for raising and lower 
ing the cutter to follow the line of a bilge 
shaped former would of course be dispensed 
with. Again, while I have shown a series of 
take-up rollers or wheels B' engaging the two 
middle hoops of the series between the cutting 
devices and the former to make the path of 
travel of said middle hoops from the Cutting 
devices to the former longer than that of the 
outside hoops, for the purpose of giving great 
er length to said middle hoops to accommo 
date the bilge of the barrel, this result may 
be accomplished in a variety of Ways, either 
with or without the use of special devices for 
that purpose; also, the punching devices, 
which are needed in heavy work, may, if de 
sired, be dispensed with where the Work is 
light and verythin hoop-iron is used, in which 
event the devices for attaching the loops to 
the staves on the former can themselves be 
made to do the punching. 
Having thus fully described my invention, 

I claim - 
1. In the art of barrel-making, the method 

of forming a barrel-blank, consisting in feed 
ing the staves and strips of hoop metal Over 
a former and jointing the staves and attach 
ing the hoops to them as they are fed over 
said former, substantially as described. 
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2. In the art of barrel-making, the herein 

described method of forming a barrel-blank, 
consisting in feeding the staves and strips of 
hoop metal over a former and attaching the 
hoops to the staves by forcing portions of the 
hoop metal into the staves as they are passed 
over said former, substantially as set forth. 

3. In the art of barrel-making, the herein 
described method of attaching the hoops to 
the staves, consisting in passing the Staves 
and hoops beneath clinching-plungers and 
forcing points of the hoop metal into the 
staves and clinching them therein, substan 
tially as set forth. 

4. In the art of barrel-making, the herein 
described method of forming an open-ended 
barrel, consisting in feeding the staves and 
strips of hoop metal over a former and at 
taching the hoops to the staves as they are 
passed over said former to form a flexible bar 
rel-blank, and then bending said blank into 
barrel shape and securing its opposite ends 
together, substantially as set forth. 

5. In the art of barrel-making, the method 
of forming an open-ended barrel, consisting in 
feeding the staves and hoops over a former 
and jointing the staves and attaching the 
hoops to them as they are passed over said 
former to make a flexible barrel-blank, and 
then bending said blank into barrel shape and 
securing its opposite ends together, substan 
tially as described. 

6. In the art of barrel-making, the method 
of forming an open-ended barrel, consisting in 
attaching the hoops to the staves by forcing 
portions of the hoop metal into the staves to 
form a flexible barrel-blank, and then bend 
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22, 23, 24, and 25,) and the clinching-jaws are 
Cllrved, as shown, and made to conform on 
their lower faces to the shape of the attach 
ing-points d' of the hoops. 
At the beginning of the operation the hoops 

are drawn forward by hand from the punches 
and are placed in proper positions (see Fig. 
24) over the first stave, which has been ele 
Vated and sawed. The cam-slots in the disks 
I'' are so shaped that the plungers H' are 
first lowered (see Fig. 19) to clamp the hoops 
to the Stave, and then the plungers J' are 
loWered, thereby vibrating the clincher-arms 
L'' (see Fig. 23) and causing their clinching 
points to force the attaching-points d' of the 
hoops into the wood to fasten the hoops to 
the Stave. After the first stave has been 
SaWed and the hoops fastened to it the feed 
ing of the hoops is automatic and is accom 
plished by the forcing forward of the attached 
Staves, which draw the hoops with them by 
the feeding of each new stave. When the 
first and Second staves and all others after 
them are sawed and joined, both clinching 
arms come into play to force two attaching 
points d' of each hoop into both staves adja 
cent to the slot in the former D', and in such 
manner, (see Fig. 23) owing to the curve of 
the clinching-arms, that the joints of the 
Staves are forced tightly together by the forc 
ing in of the attaching-points d'. The in 
ner hoops are guided over suitable adjust 
able take-up rollers, as u' v', Fig. 2, be 
tWeen the punches and former D', to aid 
in giving them the proper length to suit the 
bilge of the barrel. When sufficient staves 
have been united to form a barrel, they are 
disconnected from the other staves at the 
point where the hoops are looped and tempo 
rarily jointed, and the flexible barrel-blank 
thus formed is removed and bent into barrel 
shape around any suitable former and the op 
posite ends of the blank are secured together 
to form an open-ended barrel, preferably by 
reuniting and bending down the looped and 
bent ends of the hoops and fastening them by 
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any suitable means, as by a staple 8. (See 
Fig. 39.) For the purpose of securing the 
barrel-heads in position in this open-ended 
barrel I attach to the barrel-blank-prefer 
ably after it comes from the machine and be 
fore it is bent into barrelshape-suitable sup 
ports for the heads. I have found it conven 
ient to employ for this purpose four or more 
pieces of strap-iron M', Figs. 31, 38, and 43, 
which are secured in any suitable manner to 
the inner sides of four equidistant staves in 
the barrel. These straps M' run lengthwise 
of the staves and project some distance from 
their ends, and they are bent to form ledges 
a', upon which the inserted heads N' rest, 
as shown. After the insertion of the heads 
rings or wooden hoops O' are placed upon 
the heads and snugly fit the inside of the bar 
rel, and the projecting ends of the straps M' 
are bent down over them and secured to the 
heads, as seen at b', Figs, 31 and 43. If de 

sired, the rings O' may be omitted and the 
projecting ends of the straps may be bent 
down flat upon the heads to secure them in 
place. 
My improved method of building barrels 

by first forming a flexible blank, which is 
afterward bent into barrel shape and pro 
vided with heads, enables the barrels to be 
shipped by the manufacturer in the form of 
blanks as they come from the machine, SO 
that they can be packed very closely, and 
they can be set up and the heads inserted by 
the user in the manner described. 

While, as stated at the beginning of the 
specification, different forms of apparatus 
may be employed in practicing my invention, 
yet even where a machine substantially like 
that illustrated in the drawings of this appli 
cation is used there are many modifications 
which may be made in its construction. For 
instance, instead of the saw for cutting off 
the edges of the staves at the slot in the former 
D', I could employ the cutter-head c'. Figs. 
28 and 29, which would be carried within the 
slot g’ in the former D' upon a spindle d', 
journaled in a block or cross-heade', hung 
uponrollers f'..confined in coincidentendless 
slots g' upon the under side of the former 
D' and extending across the same, the upper 
parts of which slot would be parallel with the 
bilge of the former D'. The cross-heade' 
would be connected by an arm h', pivoted to 
the upper end of the vibrating frame T, but 
rigidly connected to the cross-head. The lower 
end of the spindle d' would be provided with 
a grooved pulley ', from which a driving 
cordi' extends over two loose grooved pulleys 
k', side by side upon a spindlel' in the upper 
end of the frame T', and thence down around 
the pulley X', suitably grooved for that pur 
pose. Within the slots g' at one end are 
gravitating dogs m', which permit the pas 
sage under them of the rollers f' at the end 
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of the stroke of the vibrating frame T''' and 
guide them up into the upper part of the slots 
to lift the cutter-head into cutting contact 
with the staves on the return-stroke of the 
vibrating frame, as will be readily under 
stood. 
Again, instead of punching the hoops to 

form the retaining-points d', the devices 
shown in Figs. 32, 33, and 34 might be em 
ployed for forming staples and driving said 
staples across the hoops into the staves to se 
cure the hoops to the staves. In said figures 
n' is a vertical guide-socket, into which the 
wire o' for forming the staples is fed and 
contains a shearing and bending plunger p', 
acting in connection with an anvil-block q', 
contained in a lateral guide-housing ', 
forming part of or attached to the guide n'. 
Between the two parts of the bending-plunger 
is a driving-plunger S', connected by a piv 
oted bell-crank i' to the anvil q' in such 
manner that as soon as the wire has been 
sheared and bent to form the staples the driv 
ing-plunger in commencing its descent to 
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drive the staple draws the anvil q' back out 
of the way. Thereupon the staple is driven 
across the hoop into the stave and through 
the same, if desired, and may have its lower 
ends clinched by anvil-blocks at' in the 
former D'. 
in the wire o' may be employed-such as 
the rollers ac'y'-held in engagement with 
the wire by spring-tension and operated only 
upon the upstroke of the plunger p', through 
the medium of the armac', gravitating dog 1, 
carrying a small dog 2, engaging with a 
ratchet 3 upon the feed-wheel ac' or again, 
instead of the retaining-points d', or the sta 
ples for uniting the hoops to the staves, ordi 
nary tacks or nails might be used, as shown 
in Figs. 35, 36, and 37. In this latter case the 
hoops would simply have small holes punched 
through them by the punching mechanism 
and the nails would be fed by a vibrating 
trough 4 into a guide-socket 5, containing 
pivoted expansible jaws 6, between which a 
reciprocating plunger 7 would play to drive 
the fed-in nails through the holes in the hoops 
into the staves, as will be readily understood. 
The plunger for the staples and nail mech 

anism would be actuated from the shafts E 
by the means described for the clinching and 
clamping plungers. It will also be under 
stood that it is not at all necessary that my 
improved method of making barrels should 
be carried out in a machine in which the en 
tire operation of feeding in the staves, bend 
ing and jointing them, forming the hoops 
from continuous pieces of hoop-iron, and loop 
ing, connecting, and punching the same and 
attaching them to the staves is automatically 
performed in one connected machine, for 
many of the various novel and useful sub 
combinations of elements may be independ 
ently employed in machines of different con 
struction and arrangement. For instance, 
the devices for attaching the hoops to the 
Staves may be used independently of the 
cutting devices for jointing the staves, as 
where the latter are jointed before being 
fed into the machine, while both these sets 
of devices may be used without the de 
vices for cutting the hoops from continuous 
pieces of metal and bending, looping, con 
necting, and punching the same, as where 
previously-formed hoops are fed into thema 
chine by hand or otherwise. Again, while 
I have shown and described the barrel-former 
as of a peculiar bilge shape in order to give 
Such shape to the barrel, I do not wish to be 
understood as limiting myself to any particu 
lar shape of the former, for it may be changed 
without departing from my invention, and 
under Some circumstances might even be a 
simple table or anvil-block to support the 
Staves as they are passed beneath the devices 
for attaching the hoops to them, and where 
the traveling cutter is employed to joint the 
Staves as they are passed over the former, if 
the latter is flat or has a straight longitudinal 

Any suitable devices for feeding 

427,280 

surface, the mechanism for raising and lower 
ing the cutter to follow the line of a bilge 
shaped former would of course be dispensed 
with. Again, while I have shown a series of 
take-up rollers or wheels B' engaging the two 
middle hoops of the series between the cutting 
devices and the former to make the path of 
travel of said middle hoops from the cutting 
devices to the former longer than that of the 
outside hoops, for the purpose of giving great 
er length to said middle hoops to accommo 
date the bilge of the barrel, this result may 
be accomplished in a variety of Ways, either 
with or without the use of special devices for 
that purpose; also, the punching devices, 
which are needed in heavy work, may, if de 
sired, be dispensed with where the Work is 
light and very thin hoop-iron is used, in which 
event the devices for attaching the loops to 
the staves on the former can themselves be 
made to do the punching. 
Having thus fully described my invention, 

I claim - 
1. In the art of barrel-making, the method 

of forming a barrel-blank, consisting in feed 
ing the staves and strips of hoop metal Over 
a former and jointing the staves and attach 
ing the hoops to them as they are fed over 
said former, substantially as described. 

2. In the art of barrel-making, the herein 
described method of forming a barrel-blank, 
consisting in feeding the staves and strips of 
hoop metal over a former and attaching the 
hoops to the staves by forcing portions of the 
hoop metal into the staves as they are passed 
over said former, substantially as set forth. 

3. In the art of barrel-making, the herein 
described method of attaching the hoops to 
the staves, consisting in passing the staves 
and hoops beneath clinching-plungers and 
forcing points of the hoop metal into the 
staves and clinching them therein, substan 
tially as set forth. 

4. In the art of barrel-making, the herein 
described method of forming an open-ended 
barrel, consisting in feeding the staves and 
strips of hoop metal over a former and at 
taching the hoops to the staves as they are 
passed over said former to form a flexible bar 
barrel shape and securing its opposite ends 
together, substantially as set forth. 

5. In the art of barrel-making, the method 
of forming an open-ended barrel, consisting in 
feeding the staves and hoops over a former 
and jointing the staves and attaching the 
hoops to them as they are passed over said 
former to make a flexible barrel-blank, and 
thenbending said blank into barrel shape and 
securing its opposite ends together, substan 
tially as described. 

6. In the art of barrel-making, the method 
of forming an open-ended barrel, consisting in 
attaching the hoops to the staves by forcing 
portions of the hoop metal into the staves to 
form a flexible barrel-blank, and then bend 

rel-blank, and then bending said blank into 
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blank, securing to said blank suitable sup 
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ing said blank into barrel shape and securing then inserting and fastening the heads, sub 
its opposite ends together, substantially as stantially as set forth. 
described. 10. In the art of barrel-making, the herein 

described method of forming an open-ended 
bilge-shaped barrel, consisting in feeding the 
staves and strips of hoop metal over a bilge 
shaped former and bending the staves to con 
form to the shape thereof, jointing the staves 
and attaching the hoops to them as they are 
passed over said former, and then bending 
into barrel shape the blank thus formed and 
securing its opposite ends together, substan 
tially as set forth. 

7. The herein-described method of building 
a barrel, consisting in attaching strips of hoop 
metal to a series of staves to form a flexible 
barrel-blank, securing to said blank suitable 
supports for the barrel-heads, bending said 
blank into barrel shape and securing its op 
posite ends together, and then inserting and 
securing the heads, substantially as set forth. 

S. The herein-described method of building 
a barrel, consisting in feeding the staves and 
strips of hoop metal over a former and joint- 11. The herein-described method of forming 
ing the staves and attaching the hoops to them a barrel-blank in a barrel-making machine, 
as they are passed over said former to form consisting in cutting the hoops of proper 
a flexible barrel-blank, securing to said blank length from continuous pieces of hoop metal 
suitable supports for the barrel heads, bend- carried on reels or other supports and fed into 
ing said blankinto barrel-shape and securing the machine, loosely reconnecting the adja 
its opposite ends together, and then inserting cent cut ends of the hoops of each series, 
and Securing the heads, Substantially as set | feeding the cut hoops and the staves over a 
forth. former and attaching the hoops to the staves 

9. The herein-described method of building as they are passed over said former, and dis 
a barrel, consisting in attaching strips of hoop connecting the hoops of each blank from those 
metal to a series of staves by forcing points of its immediately-succeeding blank as it is 
of the hoop metal into the staves and clinch- delivered from the machine, substantially as 
ing them therein to form a flexible barrel- set forth. 

IHENRY J. GILBERT. 
ports for the barrel-heads, bending said blank 
into barrel shape around a suitable former 
and Securing its opposite ends together, and 

Witnesses: 
BENTON HANCHETT, 
EZRA RUST. 
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