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70 ?aZZ |¢¢h07ma, Zé 7m???¢/ c07acé7°7z: 
. Be it knoWm that I, JAMES PLEUKHARP, a 
citizen of the United States, residing at Co 
lumbus, in the county of H'ranklin, State of 

5 Ohio, have invented certain meW and useful 
Improwements in Methods of Preparing Bung 
Sta.wes; and I do hereby declare the following 
to be a full, clear, and exact description of the 
invention, Such as will enable others skilled 

u? in the art to which it appertainS to make and 
uSe the. Same." ~ 

The object of this in wention is to dewise a 
proceSS or method by Which the bung hole 
may be bored in the bung Sta.we, before the 

r 5 barrel is formed. ^~ 
The invention consists in first slowly bend 

ing the sta.we into the form Which it Will aS 
Sume in the completed barrel, and then boring 
the bung hole therein. 
The invention also consistS in first Sewering 

the fibers of the Sta.we on the immer Side along 
the bilge by transwerSe groowes, then SloWly 
bending the stawe into the form Which it Will 
aSSume in the completed barrel, and finally 

25 boring the bung hole in the StaWe. 
The inventiom also consists of the nOWel fea• 

tureS and the peculiar construction atmd com 
bination of the partS Which 'Will be herein 
after more fully described and claimed and 
Which are shoWn in the annexed drawingS, in 
Which-- 

F'igure 1 is a wieW in elewation of a com 
pleted sta.we hawing the bung hole bored there 
ira after the manner of my in wention aS Seen 
from the inner side. H'ig. 2 is an edge wieW 
of the Sta.we shown in H'ig. 1. ... l'ig.8 is a CrOSS 
Section of the Sta.we shoWing the neutral aXiS 
slightly curwed. Fig. 4 is a crOSS Section of a 
theoretically perfect Sta.we hawing the oppo 
Site sides convex and Similarly GurWed, and 
ha.wing the neutral axis Straight. F'ig. 5 iS an 
edge wiew of a sta.we bent into the desired 
form prior to boring the bung_hole therein. 
Fig. 6 is an enlarged wiew of the bilge portion 
of a staWe. • ^ ~ 

Heretofore the bung hole haS been bored 
only after the barrel WaSotherwise entirely 
completed. In the old method of making tight 
or liquid barrels, staves_of warying Width are 
first set up to an approximate giWen diameter 
and partially truSSed. They are then placed 
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ower fireS_and Warped. The truSSing is then 
completed, the Sta.wes crozed and" chamfered 
and the barrel headed and hooped. In this 
completed form, and usually after the delay 55 
of Seweral dayS to alloW the Strained fibers to . 
Set, they are bored for the bung hole. In the 
System dewised and uSed by me, SaWed Sta.wes 
of any good closed grained hard Wood, all of 
exactly the Same Size and CrOZed and Cham- 6o 
fered, turned rounding on the outside and 
left Square or Straight on the inside, are 
formed into barrels and headed and hooped 
Without the use of fireS or truSS hoop, the 
bung holes being bored by the method or ac- 65 
cording to the proceSS hereinafter described. 
The advantage arising from the boring of the · 
bung hole in the bung Sta.we before the bar 
rel iS formed, haWe long been recognized, but 
though often attempted, has heretofore newer 7? 
been Satisfactorily accomplished for the 1'ea 
Som that the Sta.We thus greatly Weakened Was 
unable to Stand the StrainS from longitudinal 
bending and tranSwerSe Warpage incurred in 
the formation of the barrel, the Wood ** check- 75 
ing ? or Splitting about the bung hole. The 
question which presented itself was how to 
owercome or remoWe these Strains upon the 
fibers Of the WOOd. 
In the longitudinal bending of the sta.wes to 8o 

form the bilge the outer fibers are stretched 
and the inner compreSSed, With a tendency 
in comSequence of a Slipping or shearing of 
the outer ower the inner fibers. The firing 
of the barrel in the old process is intended to 85 
partially owercome this trouble by the shrink 
age of the inside fibers of the sta.we under 
the action of the heat; but this is an un 
Satisfactory proceSS aS With the remowal of 
the heat, the fiberS Will tend to resume their p? 
former position and condition, resulting in 
the undue Straining of the fibers and conse 
quent | Weakening of the Stawe. The longi 
tudinal bending likeWise tends to. produce a, 
tranSwerSe. Warpage, increaSing the strain 95 
upon the , fiberS and itS consequent ewils. A 
theoretically perfect Stave Would be one in 
which these StrainS did not exist, one in which 
there Would be no tendency to either shrink 
age or Warpage, by longitudinal bending. 

Considering Simply. the transverse warp 
age, I hold that a the0retically perfect Sta.we 
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Would be one double convex With equal Cur w 
ature outside and' inside, throwing ? the neu 
tral axis in bending into a Straight line, trans 
werSely from edge to edge. This I endea.wor 
to approximate in practice by leawing the 
Sta.weS Square or Straight on the inside, in 
stead of holloWing as in the old method; · 

Considering Simply the . Shearing Strain Or. 
tendency of the outer fibers to slip ower the 
inner, due to the stretching of the Outer and 
compression of the inner fibers, in longitudi-" 
mal bending to form the bilge of the barrel, I 
hold that a theoretically perfect Sta.we would 
be One which in croSS Section "would be a line ? 
Simply, the neutral axis.' This I endeaWor to 
approximate in practice by Sewering the in 
mer fiberS at interwals along the part of great 
est strain-the bilge, and cutting away. Suffi 
cient material to allow · the ends of the fibers 
to unite Without undue Strain from compres 
sion. This.cut or groove theoretically would 
be sufficient in depth · to coincide with the 
neutral axis, andV-Shaped, Which practically 
would be. impossible. In practice I prefer to · 
make the cutS and groOWeSWith thin SaWS, and 
depend upon the Sizing or gluing of the barrel, 
to fill up any intersticeS and So make it prac 
tically correct; but ewen With these approxi 
mationS to- the theoretically perfect sta.we, I 
found that the boring of the bung hole before 
the.formation of the barrel. Would Still result 
in the ** checking ? of the Wood from the un 
due StrainS upon the fibers. It has long been 
knoWm .that a Second bending either of metal 
or Wood is always easier than the first, requir 
ing leSS power to produce it, and, hence the 
_strain between the particles in the metal and 
the fibers in . the Wood, must be leSS, there 
hawing been a displacement. Or mowement of 
the particles in , the metal and a slipping of 
the fibers in the Wood during the first bemd 
ing. The proceSS Of Setting consists · Simply 
in the giving of Sufficient time to Complete 
this slipping and SOOwercome the Strain. With 
this fact, before me I then· determined upon 
a first slow bending of the bung .. sta.we into 
the form it Would eWentually take in the com 
pleted barrel, then boring the bung hole and 
proceeding aS before in the formation of the 
barrel, . This proceSS is found to be entirely 
satisfactory, completely owercoming the diffi 
culty. By this proceSS, not only is the labor 
required to. do the boring ... greatly reduced, 
but all ** checking? of the bung Sta.we entirely 
owercome. The SWeating of the barrel on the 
inside, while the fiberS are being allowed to 
** Set,?? in the old proceSS, before the boring of 
the bung hole is also obwiated. 
The process in detail as practiced by me is 

as follows: The finished Sta.WeS-Which in the 
neW proceSS for the making of barreds de 
wised and used by me, are turmed rounding 
om the outside and left Square or Straight on 
the 'inside, and . Grozed and chamfered, are 
run over a mandrel carrying a dozen thin cir'- 
cular SaWS about Ome-half ol' three-fourths of 
an inch apart, by Which CutS Or grOOweS are 
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made transwerSely acr0SS ? the inside of the 
Sta.we at the bilge, as shoWn in F'ig. 1. They 
are then run through a series of rolls by 
Which the sta.we is bent slowly and gradually 
into the form it Will asSume in the gompleted 
barrel. They are then bored for the bung hole, 
and put' in with the other staves to be formed 
into barrels, truSSed, headed and hooped. My 
Sta we by its wery form, turned rounding on the 
Outside aS at B and left Square on the inside, 
aS at C is, I beliewe, Subject to leSS strainS 
under longitudinal bending to form the bilge 
than the old form of Stawes. The Sewering of 
the inner fibers at the place of greatest Strain 
likewise temds to reduce the Strain by the re 
m0wal of the compression of the inner fibers; 
but by the SloW and gradual bending, especi 
ally are these Strains remowed by the mowe 
Iment and . partial. Setting of the fibers: 

. I am aWare that the idea of boring the bung · 
hole · before · the , barrel · is formed is old; but 
that it haS-newer before been Successfully ac 
complished" is prOwen, ' by the fact: that While 
the ~ adWantageS are * readily Seen and every 
Where acknowledged, the universal practice 
iS to bore for the bung hole only after the bar 
rel is otherwise completed. 
HaWing thuS described my in wention, What 

I claim, and' desire to. Secure by Iretters Pat 
ent, is 
1.The herein described process-of "prepar-, 

ing hung Sta.WeS and prOwiding the bung hole 
therein, prior · to : forming '.' the barrel, which · 
consistS in first slowly and gradually bending : 
the properly prepared Sta.we into the form': 
Which it Will aSSume in the completed barrel 
then boring the Same to form , the bung hole; · 
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and Subsequently treating the sta.we as other r?5 
StaWes in the formation of the barrel, sub- : 
Stantially aS described." ~ 

2. The herein -described process of:prepar 
ing bung StaWes and prOwiding the bumg hole 
therein prior to forming ? the · barrel, which ? 
consists in first prowiding transwerse groowes/', 
On the inner Side of the stave along the bilge, 
then bending the stave into the form it wili? 
8aSSume in the Completed bairrel, and lastly 
boring the Sta.we to form the bung hole, Sub 
Stantially as · described. . 

8. The herein described process of prepar 
ing bung StaWeS and providing the bumg hole: 
therein prior to forming the barrel, which 
COnSists in first transwerSely groowing ? the 
properly prepared StaVe, rounding on the out-' 
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Side; Straight On · the inside and crozed and : ' 
Chamfered, On the inside along the bilge, then 
SloWly and gradually bending the staw6 into 
the form_it will aSSume in the completed 'bar'-' 
rel, and finally boring the stave to form the 
bung hole, SubStantially as set forth. · 

In testimony Whereof I affix my signature in ? 
preSence of tWo Witnesses. 

JAMES PLEUKHARP. " 
Witnesses: ~ 

EDWARD J. CONWERSE, 
JNO. A. MCDOWELL. 
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