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IMPROVED VESSEL FOR HOLDING PETROLEUM AND OTHEB. LIQUIDS

o

etge ﬁtﬁme rrferrsir Io iw ﬂpse Wsitcxs a,lmnt my nmkmg pm“t uf tlye sme.

'l‘O ALL WHOM IT MAY CONGDR\T S
“Be it known that I, Enigma WATERS, of Troy, in the- county of Rensselaex in the. State of New York, have

'mvented anew and useful. method of makmrr hermetxcally-sealed packaoes suited to commercial purposes; for

holding and tranonrtmg petroleum and iis pxoduets, spirits of - ‘turpentine, and, othar lxqulds of-a volatile nature,
by which alk Toss by leakage or evaporation, and its resultant dangers, is preventéd ; and I do heleby declare
that. the followmg isa full and exact deser; txon thereof, reference bemn- Had tc the accompanyxn<r drawmgs,
and to the letters of reference marked thercon, in whieh—" . -, :
qure 1 represents o seetion taken thr ough the vertical a,xm, and ulso a pempeetlve view of.a cyhndrlcal_
vesse] of paper, prepared for.holding petrolenm or other volatile hqulds, enclosed In and protected by a barrel,
made in the usual’ monner, but-of which the inner surface termma.tes at.each end in 8- short eylinder, VRS
for the purpose’of ‘Supporting the ends of the eylindrical. paper vessel, as shown, the latter being further sus-

“tained by & beltof wood, placed midway between the ends, and between 'the innet sirface of the barrel and the

outer surface of the paper eylindér, its plane pa.rallel 10 those of the ends,.and of a thlckness equal to the bﬂge
of the barrel; . An iron serew-bung is placed in the head.

' Flgure 1 replesents 3 section ‘and perspecblve view of ‘one side of apaukfwe similar-‘to ‘the one abové
described, except that the protecting-vessel, in this case, has the form of & polygonal prisi, of twénty or more.
sides, each side formed by a straight stave, supporting ‘the paper cylinder along the middle rxght—lme elemént
of its inner face, the draught for the hoops being obtained by turning oﬁ' the exterior surface,” s0. as-to give it
the form of. two trunesiéd cones placed base to base.

Flgure 2 gives a vertxcal section, full size, taken through a corner of the package (ﬁg 1t a b :

F)gure 3 represents a ‘section taken through the vertical'axis, and also a perspeetive view of a hght barrel,
used as » moitld, on whichto form a solid shell of paper, made impervious to the liquid the vessel is designed
to-contain, the whole enclosed’in and protected from the effects of rough usage by a barrel or cask, made'in the-
ordmary m'umer It is intended 'to use the malleable screw-bung in this package, in the smme manner as shown

‘in figs. 1 and 5

Fxgure 4 gtves a vertical section, full size, taken through a corner of the above-deseubed package (ﬁv 8)

. Figure 5 represents a sectxon tuken through the ver ncal axis, and also s perspective view of 2 barrel, or’
cask; lined th’roughout its mtemor surface with a solid shell of papery: prepared for holding volatile liguids.
... Figure 6 i grves a vertical sect:on full srze, t'xken through o corner-of the above-descrlbed packa.ge (ﬁnr 5)
at e f. o ; :

Figure 7 w sectlon, pelspectxve elevatxon, and plan of a ma,llea.ble-non serew-bung,’ full size,” adapted to.

“the packa,oes, ‘ot £6 the paper vessels herein described. The p]uv P P*is kept from furning by the projections.

p p'. Incases where'itig desn‘able to pass air directly out of or into the cask, to facilifate ﬁlhng or emptymg,
it con be eficcted by drilling a small hole throtigh the body of the plug P P/, and having the inner opening ter-
minate in a small” pipe running parallel to the head and énding near the side of the cask furthest from the bung.
<Figure 8, two developed sheets of ‘paper, suited for covering the light barrel used as a mould, ss infig. 2,
or the bIock fornier, for making the shalipf: paper used as a fining in ﬁg 5, laid one on the other, to show the"

‘monxer of bredking. Jolnfs

From the natire of ‘the matm‘ml used 'mcl the form which necesswy indicates ag the most conveniens for a’

‘barrel or cask, these vessels, v»hen ‘made of wood, are composed of & number of narrow staves, placed side by.

side.  Hence, of necessity; the sum of the lengths of all'the joints must be consxdera.ble, in an ordinary barrel, -
composed of twenty staves, being over fifty feet. "The moré these joints are multiplied, the greater the chances
of leakage; ‘and, on the contrary, the fewer jomts, ‘the less ¢hance of loss, ‘If it were practicable to make such*
s vessel of ‘a- smrrle stave, with a single Jomt or mchout any, the ‘chances of loss from-this. cause would - be
propoxtxonnte]y reduced, dr entirely removed -
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Most of the plans proposed for preventing the leakage of the contents of such vessels through the joints

have not had for their object the lessening of the number of joints, but rather to fill them up, or cover them
with 2 lining of cloth, paper, or other suitable fabric or material, glued or otherwise firmly cemented to the

whole inner surface of the vessel, and thus forming an integral part of the same. The'defects of this mehod

are, that in consequence of rough usage, such as'a heavy fall, rolling over rough ground, or in the ordinary way
of starting the bung, some gof the staves are tiable to be sprung or driven inward, so that their edges will pro-
jeet beyond those of the staves contiguous to them, which action or motion must conscquently tend to break,
tear, or rupture the firmly-glued lining along these edges, and this will be repeated every time that such forces
are applied to the exterior surface. . : 4

~ Now, oné part of my invention consists'in forming, s.ubstantially or mainly from paper-pulp, paper in sheets,
paper or straw-board, or vegetable parchment of any suitable kind or quality, a eylindrical conical frustum or
barrel-shaped closed vessel, supported-internally by end hoops or & wooden shell, and so constructed as to be
composed practically, and, as it were, of a singlestave, without any joint corresponding to those between ordi-
‘nary wooden staves, through which the contents of the vessel can escape; and where such vessels are intenided
“for liquids, I coat, size, or cement the continuous inner surface, or permeate the whole fibre of the paper vessel,
with any known varnish, or other substance.or compound insoluble in and suited to effectually resist the action

and prevent the leakage of the particular liquid the vessel is prepared to cohtain, and, when desirable, I make the

vessel so formed amply strong enough to sustain, without any change of form, leak, or break, its full capacity
of liguid. C. . ) B : -

' As the handling and trgnsportation of heavy paper vessels necessarily wears and abrades the exposed parts,
‘it becomes desirable to use some method of protecting them, which, while effectual and lasting, ghall be as eco-
nomical as possible. - This I effect by another part of my invention, which consists in surrounding the paper
vessel with a stout but roughly-made wooden cask,barrel, or tank, as the case may be;,s0 fitted to the outer
" surface of the paper vessel, that, while the latter cannot move within the wooden envelope, it shall Be,independ-
“ent of the casing along the edges or joints of its sfaves, so that whenever any one stave shall be sprung inwards

beyond the next one, the interior paper vessel shall yicld freely, without injury to itself, or the loss of any of

-its contents. . : : .o
" As a cylinder presents-the simplest practicable form of vessel for holding liguids in general, I will explain
how'I apply my invention to this form. . . : S .

. Upon a mandrel of wood or metal, of the diameter and length of the cylinder required, a.continuous sheet
of paper or straw-board; of a selected texture and quality, and of a width:equal to the length of the mandrel,
is closely wound, the successive layers being firmly glued or otherwise comented together. The thickness of
the sides of tho paper ¢ylinder will depend upon the manner in which it is proposed to protect and suppors it
by the surrounding vessel. If, as in fig. 1, by a barrel, of the usual form, and as there arranged, a thickness
of ane-fourth of an inch may be necessary; but if by a vessel with a straight stave, .2/, as in fig. 1% one-eighth
of an inch, or even less, will be sufficient. The mandrel is now removed, and the cylinder allowed to dry. Strips
of paper, four or five inches wide, are now cemented to the inner surface of ‘the cylinder at ench end, so that
they shall'project an inch or two beyond the edges, to form the laps. In some easecs, where great strength and
nicety are required, it may be well to turn off or ‘otherwise make a slight bevel at » v/, fig. 2, and thus take the
‘laps from the heads, without increasing the thickness or the diameter of the eylinder at'this point, but ordina-
rily this will not be necessary. ' . o : : ' B o ‘

" Next, hoops % &, figs. 1 and 2, about one ‘inch by one-half inch in section, ave sprung into the ends of the
cylinder, their outer edge at.a distance fromecach end equal to the thickness of the lined head r 7, figs. 1 and

2. They are set in glue or other cementing substance, and secured in place by heavy tacks, driven from the

PN

outside, but not through. o : } . .

The liead, in which the bung is to be inscrted, is now prepared, by lining a circle of straw-board or thin
wood; of the proper size, with paper, as shown in fig. 2. A suitable opening being made for the screw-plug,
the cup-like cavity ¢ o', at the bottom of the plag B P/, fig. 7, is filled with the resisting substance or compo-
sition intended to.be used as a coating for the inner surface of the paper vessel, the plug firmly pressed in place,
and temporarily held'there by the nut w o', fig. 7. . : o : ’

The head, being next closely fitted in place, is bedded on the hoop with the resisting material. The lap
o o, fig. 2, of the cylinder, is neatly and closcly cemented down, and the whole head is then covered with

‘ papbl', made to lnp over the edges of the cylinder, as shown at v o', fig. 2. ) S

The interior of  the vessel js now ready to be coated with the copal, shellae, common glue,-marine glie, or
other substance or composition selected to form the inner resisting-surface to the liquid to bs contained therein.
It having been satisfactorily ascertained that the joint about the bung is perfect, the head to close the other
end of the cylinder is next prepared, by lining a suitable cirele of thin wood or straw-board with paper, as
before, or this read may be made wholly of paper. It is ther carcfully fitted to its position, coated on its inner
surface, and bedded in place with the resisting. substance or composition, and covered, as has already been
deseribed for the other head. An opening having been made in the head of the enclosing barrel for the recep;
tion of the plag, the latter is passed through it; the head made perfectly concentric with the cylinder-head, and
the plug sceured in place. "The-closed cylinder is noW ready for setting up the rough barrel around’it.

"o do this, a band of wood, (fig. 1,) made up of three or four pieces, cut from the solid, is firmly glued or

otherwise edmented to the exterior' of thie papér vessel, in the position indicated in fig. 1. In making the rough

barrel or cask, care miist be taken that the diameter of its inner surface bears such a relation to that of the
cylinder, that When set'up abdut the latter, it'shall fit tight along the surfaces of the short cylinders y y' o* 3°
and that of the band of wood. the frietion of the svrfs es praventinge +hp inner vessal fram tnenine within tha




. 81441
3 ) .

" outer one. ' I insure this further, if thought des‘ifablc,-by‘pas‘sing a short thick wood-serew through every alter-

nate or every third stave into the band of wood about the paper.vessel, but not through it. Where it is desirable
to have additiontal security in this:respect at the ends of the vessels, the.outer faces of the ends of the inner

~wvessel 'may be attached to'the inner faces of the ends of the enveloping barrel by narrow strips or patches of

gluing or cementing; as far removed from-the joints as possible, so that no ordinary blow transmitted through
them can affect the intogrity of the paper vessel beneath. Where g barrel with o straight stave, as in fig. 7%

i used, the relation Jbetween the diameters of the paper and wooden vessel must be such that the former slia,i‘l

it tightly within the latter, and thus be prevented from turning. . To afford additional security against tudning,
and thus causing leakage aboup the metallic bung, detached portions of the outer surface of the inner vessel
may be attached, by glue or other connacting substance, to corresponding portions of the inner syrface of the
.ériveloping batrel, il narrow strips, parallel to the joints of the -staves, and ‘oecurfing on every nlternate’or
every third or fourth stave, as may be-found sufficient, but of such a width, and so placed, phé.t in no ease $hall
any.motion of ‘the.edges of thestaves on each other injurjously affect, the paper beneath, which must invariably
have freedom of motiofi inwards along these:joints. :The ends may be treated, if desirable, as deseribed for
those of the wooden barrel in fig. 1 - At B o o R :
~ " In order to apply my invention: to.a-barrelior cask of the usual form, I take a block-form built up in the
game manner as an.ordinaryhat-block, dnd-of 4 size'such that the pajer shell.made upon it will when eompleted
just f11 the barrel or cask. - Recessed are turned on each ond of the solid form;,cerresponiding to-the hoeps & &,
figs. 1 and 2, in which hoops of wood of .Suitablé size are fitted. Sheets of paper, cut in'the pattern- shown in
fig. 8 are then laid on'in ‘a form corresponding to the staves of & barrel, each tayer breaking joints With'theone
bolow it.. .The first sleets are dampened and fitted to the form ofthe block, the remainder are firmly glued or
otheﬁvi\s. ¢emented:-to this layer'and to cach other.”. The hoops A A-are then sprung in place and; fastened, as
“already described. - A-suitable head, made #s already shown, and properly fitted on'one end of the bleck, is
“then gecured in place by means of the-resigtipg}mdterial used at{d"the laps.  The forming-block is now removed,
the inner surface coated; the ead with the plug put in place, and the enveloping barrel or cask set up,.as-hers-
tofore-set forth for the cylindrical paper vessel.. Precisely the same means are used in this case to prevent the
‘turning of the’ paper vessel with its: envelope as have hereinbefore. been explained’at length for the barrels
represented im figs. 1and 35 . . ¢ ' _ ‘ T .
- it isteonsidered necessary to test the tightaess of the joint at the bung before closing the paper vessel,”
then, Wpon the. completion of the sides, as shown, the bloek is to be removed, the lining-strips at cach end for.
the laps, and the hoops patin place, and the two heads placed in position in‘the grder andin the marner aiready,
_described for tlie eylindrieal paper vossel. . ' ' '

- ‘Where a Targer vessel is wanted, of the 'ordiuafy‘ca.sk-form, T take a light barrel of"s_ﬁité.bl\é. dimengions, of
which the-staves are made as thin as pos,sibl'e,-.say three-eighths or one-half inch thick, as shown on the inner
barrel, figs: 8 and 4, and secured only at.each end by a thin iron hoop, % &, fig: 4, and proceed as follows:

Taking the head of the inside barrel; I cover it with as many layers of suitable paper as I think necessary,
allowing theai to profect-an inch or two bejond the edge of the head to make the lap. . I line the inside of the
liead, ‘at-the: point where the plug enters, with two or three disks of paper for-the edges of the cup 00’ of the
plug P P%; fig. T, to rest-upon. I then set the plug in place, as has been deseribed, secured temporarily by the
screw, and then put the head in position; the other énd-of the light barrel being covered with paper, as
deseribeil, Tor the plug end. The laps from the heads on to the staves are made as shown in fig. 4. The staves.
aré then covered with. paper; cut aftér the manner shown in fig. 8, each successive layer ‘breaking joints with
thiat beneatl’; or thie paper may be wound on-diagonally in strips of from three to five inches wide. The suc-
cessive layers aro attachéd to cach other by means of the substance or composition selected:to resist the con-.
tained fluid, and, if desirable, each layer may be permeated and saturated with it. -The shell of paper is to e,
made of a thiskness depending on the size'of the vessel'and the amount of pressire to be resisted, but ordinarily
jug-sixteenth fo oneveighthof an inch 'will be sufficient. It may be desirable to coat the interiorof the inner
ifrél with the substance or'eomposition used a5 a resistant. The barrelis now ready for its wooden enveloping .
cask.- The method of setting this up and of preventing the turning of the inner vessel, without having: ths
paper vessel aaherg to the outer cask z'ﬂ'ong,or near the edges of its staves, is the same as ‘that explained in detail
‘hercinbefore for the barrels shown in figs. 1, 1% o : o L e

_ Barréls may also be lined, as shown in.figs. 5 and 6, without the use of a mandrel, by first lining the bottom
with paper, ‘and tur,fixingup the Japs ag@iﬁst the inner sides, and then lining the sides with sheets cut as ghown,
infig:8. Ifalayefof paper be puton the bottom; and then one on the sides, the laps at tho edges will alternate,
and a solid joint at the junction of the bottom with the sides iill be obtained: ‘The first sheets 1aid on are not
attached to the wood, so that any shrinkage of the staves will not affect the paper vessel, or they may bo glued
or otherwise éeu’ignted" to-the inner-face of every alternate or every third gr fourth stave, in strips; say, tne-half”
an inel wide, parallel to and away from the joints of the staves, so that the exterior surface of the paper lining
ahall be entirely free aloig these joints, - Previdus to the lining being -completed and coated, with a view of
pufting in the head, thie upper end of the basrelis terminated on its interior, surface by-a short cylinder, as
shown in-fig. 5, the lower edge of the ylinder terminating in the croze, which ig lowered, say, one-half to threc-
fourths ‘of an inch, sufficiently to admit’of a stout Hiead-lining beingisprung in over the head. “Phe head ig then
“dropped from its original position, T1/ 1/ t0 2% 2/, fig. 6, and in some cases the. old heads may have to be
replaced by new oftes of & slightly larger diameter. The head being lined and coated, as shown, fig. 6, and tho

paper lining of the barrel being cut off at a proper distance below thé croze to receive the ‘lining of the head
closely, the latter is fixed in place, bedded in'the resisting material used, the head-lining sprung into place, set
in the resisting-composition, if ‘desirable, and firmly secured by screws or nails. .
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To apply this invention to wooden tanks or cisterns; I build up with continuous shects of paper’or straw:
board, extending entirely around. the:inuer surface, and.-breaking joints with each other, a:solid lining of paper;
these layers bemfr alternated with the layers forming! the! lining for the bottom! and fop edges, 30-a9 to form
perfect laps: The shiectainext the waod- ‘are tackod in place,or they taay be gluedor otherwise cemented to the
inneriface of the staves, leaving the paper entirely free along the joints, asialready fully described herembefore
where barrels iare (used as protecting: envelopes; and a few tacks’ are driven through the suceeeding ones into
| thoseibelow andl into the wood; to insure the paper sli¢ll remaining in place when the' tank oi ¢istetn/is emphy.
The lasttwo layers are simply :ittached toi those ‘below with the adhesive compositian used,ino tacks being driven
through them. | :The man-hole may be arranged with a 1ip :and cup, similar o -thatiin the screw-plug, fig. 7.
‘Theseiclosed vessels may also be formed froth paperspulp; pressediinto monldsy giving & shell of the form/of |
‘a truncated cone, or sy other surface of revolution, such as'toifit one-hialf or bther fractional part of the barrel,
i eask, or other vessel, intendedito surround it; ithe shells so formed having a'scarf ior shoulder-scarf, or ‘other

i) suitable joins, at the'edges where tho parts are to be fikted together. These zoneg or bands, iso formed,-having

been cemented tooether ati the joints; and 'one: end iof the shell ‘closed with'a suitable: head, as alrmdy shown,

the intérior sarface is to be coated; with the iresisting-composition ior material, the jother hiead fitted iin place,

1 and  the hermetmally-closed vessel, so formed, is 1e'1dy to beisurrounded by xts protectmg envelope as already
deserlbed :

20r snch vessels may be made by p1 essing paper-puip, or paper,iov straw-board, mto moulds snch that the
resultm‘rr form shall present itho appearance of a:widestave, suited to fit the interlor of @ half; quarter; oriother
fractional section; taken through the Tongiaxis of the enclosing-vessel; which section miay be joined, super posed
on ¢hch ‘other, conted, and other\vxsc treated, so s to form a hermetlcally sealed vessel afteri the manner hereins

- before set forth. ;
Asregards the first partiof niy invention, it is csscntnl that the p'xper vesscl should be supporbed internally
bv end hoops ot disks ot aniexténded shell, substantially as Wiereinbeforé described and indicated by figs. 1,15,
2, 3; 4; and by that combination of the internal wooden end pieces or shiell with the paper vessel; a closed cyhn-
drxcal tank like or barrel-shaped package, havmg sufficient stiffness and strength to maintain: its shape: when
filled or partly filled: with i liguid, semi-fuid, or palverized ‘materials, can be mado at o cheaper rate, andiwith
the sides and.ends of the paper vessel of loss thickness than ifthe paper “vesscl were mot supported ‘internally.
‘Andiin respect-to thei other :part of my invention, it is commonly preferable; ut not essential, that the p'tper'
vessel should be supported by ithe internal end hoops or shell: ' i But it is lndlspcnaable to thatipart of wy inven-i
< tion, that 'while the paper vessel must hé fittelso closelylin, or.se attached toidka uter wooden case as o nbt
turn’ within: the latter by any erdinary handling, transportation; and use; of the complete ivessel; ithe ipapet:
vessel must be froe o separate’ from’ or not ad I\exe to tho'wooder case alongithe joints of itsistaves, so that the
paper vessel will beiless linble to be ruptured or injured by a stave bemg,forced inbeyond those nextito it, than
if 'the wholo outersurface of theipaperivessel wereifirmly glued to the entire inncr surface of the Wooden ca.se,
oviifl the paper vessel were ceniented to the etter one dlong the joints-of ithe staves:

What I claim as my invertion, and desive tosécure by Letters Patent, is— :

A closed cylindrical tank-like or barrcl-shaped vessel, formed.essentially or numly from paper-pulp, pa,per
in sheets, ov paper or straw-board, of any suitable guality, and supperted internally by dlSkS or hoops at the
ends, or an extended wooden shell, substantially as described herein.

I also cleim a closed cylindrical tank-like or barrel-shaped VO:SC] formed essentially or m‘unly f:om paper-
pulp, paper in sheets, or paper or straw-board, with or-without intetnal end hoops, or an inner wooden shell,
substantla‘ly as deseribed; in combination with an exterior protecting case formed of wooden staves and head-

g, and fitted or secured to the paper vesscl, substantially as set forth, so that the paper vessel shall not turn
thhm the wooden cage, and yet shall be free or separable therefrom.along thé joints of the staves.

ELISHA- WATERS.

Witnesses:
Geo.. T. Baxcn,
GEo. A. WATERS.




