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"-'[‘0 AL WHO\I IT A AY & ONOER“\T L - -

" Be it known that I, Erigza Warigs, of Troy, in the. oounty of Ronsso]am in 'tho Stato of Now York have-_ |
'-'mvonted anew and useful method of makmrr hermotioally-soolod paokanes sultod to commerecial pur poses; for
holding and tranuportlng petroleum and i1 ploduots, spirits of turpentine, and ‘othar l1qu1ds of-a wolatile nature,

~ by which alk: lToss- by leakage or ‘evaporation, and its resultant dangers, is preventéd ; and I do heloby declare
that the fo]lomng is-a full and exact desomption thereof, roforonoo bemcr had ta the aooompanymw dramngs,i
_.and to the létters of rofolonoo maiked thercon, in which— =~ -+ 0 S EEe
quro 1 represents a section taken thr ough the vertical a,mo, ond olso 2 pempootwe view of .2 oyhndrlooi_'-
| 'vosso] of paper, pi opa.rod for holding potroloum or other volatile 11qu1ds, enclosed In and protected by a barrel, |
made in the usual manner, but-of which the inner surface tormma.tos at.each end in a:short oy]mdor. YY Uy

| .'for the purposo ‘of supportmg the ends of tho oyhndrwal paper vessel, as shown, the lattor bo:ng further sus-
| -_'tamod by & belt of wood, placed midway botwoen the ends, and between the innet surface of the barrel and the

outer smfa.oo of the papor eylindeér, its plane parallol to those of the eénds, and of a thloknoss oqml to tho bﬁgo'
| _.-of the ba.rrol ﬂ”ﬁ iron setew-bung is placed in the head. |

F1guro 1» roprosonto a section -and porspootwe view of ‘one ‘side of a po.okwo smllar to tho one. obovo'
- dosorxbod exoept that the pr otootmg-vessel in this oaso, has-the form of a polygonal prisin, of twonty Or Mmore.
| ._sldos, _oa.oh side formed by a straight stave, supporting the paper oyhnder along the ‘middle rlght-hno element
of its inner face, the draught for the hoops being’ obtamod by turnmg off the ertonor surfaco, 50.28 to givo lt'
o | 'tho form of two trunouod oonos plaoed base to base. . o . - g
b.o g Flguro 2 gives a vertloal section, full size, takon through ;8 oorner of tho paokago (ﬁg 1) at a b - _‘
R ~+ - Figure 3 represents a section taken through the vertical’ onns, and also a per spective view of a hght barrel,
--j'.usod as & moiuld, oh which to form a solid shell of paper, made impervious to the liquid the vessel is doozgnodf
“to contain, tho whole enclosed in and. protected from the effects of- rough usage by a ba.rrel or ca.sk made in the.-
- ordinary manner. It is mtondod to use the mallooblo sorew-bung in thus pookago, in tho same monnor as ohown
in ﬁn's. 1 and 5 L S | |

F:guro 4 gwos 2 vertma.l sootlon full slze, takon through 2 cornor of the abovo-dosonbod packago (ﬁtr 8)
,:otocZ T : . B | -
- Figure 5 roprosonts 3 sootzon token through tho ver troal axm, a,ncl also a perspootwo View. of a barrel, orf
roasL lined throughout its mtorror surfaco with o solid shell of popor, prepared for holding volatile liquids. .~
g I'm'u,re 6 gives a- vertical soctlon full s:zo, tftkon through a corner of the abovo-desorlbod paokago (ﬁn' 5}
'.ﬂtfij? :._ L | ,.‘ - . o o - | | - | |
- I‘:rrmo T o seotion, polspectlvo elovatlon, o.nd plan of : a ma,llea.blo-non serew- bung, full slzo, adaptod to.
tho paokowos, or to the paper vessals herein described. The p]urr P Ptis kept from turning by the projections.
p p'. In cases where'it ig desirable to pass air throotly out of or into the cask, to facilitate ﬂllmg or emptymg,'
it can be cftécted by drlllmﬂ a small hole throiigh the body of tho plug P P/, and having the inner opening ter-
minate in a small prpe running parallel to tho hea.d and énding noar the side of the cask furthest from the bung,
- -Figure 8, two’ devéloped shéets of paper, suited for oovelmg the light barrel usod as a mould, as in fig. 2,
. er bho bIooL-formor, for.making the ohc'H of paper- usod as a Imlng in ﬁg 5, laid one on the othor,. to show tho‘j
ST 1.1nunnor of hredkmg Jomfs. x e . S o : o
R From the natire of ‘the materml usod *md the form WhICh nooesmby mdloatoo ag tho most convenient for 2
S .-'bm-rol or cask, ‘these vossoié ohen made.of wood, are composod of a number of narrow staves, plaoed side by
- 'Stﬁo I-Ionco, of nooosslty‘, the suny of' the lengths of all the joints must be oonmdorablo, in an ordinary barrel,
S oonlposoti of twenty stavesy being over fifty foel: ‘The moré these joints are multiplied, the greator the chances .
? - ~ of leakage; ‘and, on the contrary, ‘the fewer jolnts, ‘the less ¢chance: of: loss. If it were practicable to make such”

‘& vessel of ‘a smrrle stave; with a single Jomt or wathout zmy, the changes of loss from th:s cause would he
.'proportlonntel y redueed, or ontn-ol y removod |

—_—_r
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~ Most of the plans proposed for preventing the leakage of the contents of such .ves’sels'thrq'ugh the joints
have not had for their object the lessening: of the number of joints, but: rather to fill them up, or eover them
with a lining of cloth, paper, or other suiiable 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 method

are, that in consequencé of rough usage, such as a heavy fall, rolling over rough ground, or in the ordinary way
of starting the bung, some ¢f the staves are liable to be sprung or driven inward, so that their edges will pro-
ject beyond those of the staves contiguoys 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.

Now, ong part of my invention consistsin forming, substantially or mainly from paper-pulp, paper in sheets,

paper or straw-board, or vegetable parchment ot any suitable -kind or quality, a cylindrical conical frustum or
barrel-shaped closed vessel, supported-internally by end hoops or'a wooden shell, and so constructed as to be
composed practically, and, as it were, of 2 single stave, without any joint correspending to those between ordi-
‘pary wooden staves, through which the contents of the vessel can escape; and where such vessels are intended

:-*for 1iquidg,' I coat, size, or cement the continuous inner surface, or permaate-thé 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. U o - | o R o '
- As the handling and trgnsportation of heavy paper vessels necessarily wears and abrades the exposed parts,

1t becomes desirable to use some method of protecting them, which, while effectual and lasting, shall 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,. so fitted to the outer

N Eurfaﬁe‘ of the paper vessel, that, while the latter cannot move within the wooden envelope, it shall be independ-

"‘j'cnt of the casing along the edges br_'jqinta of its staves, so that whenever any one stave shall be sprung inwards

beyond the next one, the interior paper vessel shall yield frge]y_, without injury to itself, or the loss of any of

_its contents."

~ how I apply my invention to this form. | L : - | |
 Upon a mandrel of wood or metal, of the diameter and length of the cylinder required, a.continuous sheet

_uf 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 cemented together. The thickness of
“the-sides of tho paper eylinder 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 gne-fourth of an inch may be necessary; but if by a vessel with a_étl*aight stave, 2 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 each end, so that

“they shall'project an inch or two beyond the edges, to form the laps. In some cases, where great strength and
nicety are required, it may be well to turn off or ‘otherwise make a slight bevel at v v/, fig. 2, and thus take the

laps from the heads, without increasing the thickness or the diameter of the cylinder at'this point, but ordina-
rily this will not be necessary. . o e o B C

" Next, hoops % &, ﬁg;_.. 1 and 2, about one ‘inch by one-hulf inch in section, arc sprung into the ends of the

cylinder, their outer edge at.a distance from'each end equal to the thickness of the lined head r 7, figs. 1 and .

.92, They are set in glue or other cementing substance, and secured in place by heavy tacks, driven from the
outside, but not through. - D | | o -
~ The head, in which the bung 1s to be inscrted, is now prepared, by lining a circle of straw-board or thin
wood, of the proper size, with paper, as shown 1n fig. 2. Asuitable opening being made for the serew-plug,
‘the cup-like cavity ¢ o, at the bottom of the plug P P, fig. 7, is filled with the resisting substancg 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 @', fig. 7. .' o L ‘ o
The head, being next closely fitted in place, is bedded on the hoop with the resisting material. The lap
- el, fig. 2, of the cylinder, is neatly and’ closcly ccmcnteQ down, and the whole head is then covered with
" paper, made to lap aver the edges of the cylinder, as shown at » @/, fig. 2. o

| The interior of. the vessel is now ready to be coated with the copal, shellae, common glue,-marine glﬁe,; or
~ other substance or composition selected to form the inner resisting-surface to the liquid to ba contained therein.
It having been satisfactorily ascertajned that the joint about the bung is perfect, the head to close the other
end of the eylinder is next prepared, by lining a suitable cirele of thin wood or straw-board with paper, as
before, or this hrcad may be nade wholly of paper. It is ther carcfully fitted to its position, coated on it¥ 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 recepl |
tion of the plag, the latter is passed through it; the head made perfectly concentric with the cylinder-head, and

the plug sccured in place. The closed cylinder is now ready for setting up the rough barrel aroundit.

To do this, a band of wood, (fig. 1,) made up of three or four pieces, cut from the solid, is firmly glued or -
otherwise cémented to the exterior' of the paper vesscl, in the position indicated in fig. 1. In making therough .

barrel or cask, care miust be taken that the diameter of its inner surface bears such a relation to that of the

“cylinder, that when setuip abdut the latter, it'shall fit tight along the surfaces of the short cylinders v %' ¥y

and that of the band of wood. the friation of the suefses nreventine the inner vessal fram tnrnine withir fha

As a cylinder presents-the _si_mplést'pra;ct.i__c;yble _form of v}es-éel, for holding liguids in, géhelzal, I will explain
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" outer one. I msure “this further, 1f thoun-ht dcsxrable, by passmg a short thwk wood-scrcv. throuah 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 hwe additwnal security in.this: rcspect at the ends of the vessels, the. outel faces of the euds of the inner

- vessel may be aftached to-the inner faces of the ends of the. envelopmg barrel by narrow strips or patches of

; 'n-lumtr 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 bar rel with a straight stave, as in fig. 1%,
“is-used, the relation .between tho dmmetcrs of the pa]gcr and wooden vesscl must be such that the for mer Shﬂ.ﬂf' "'
fit ughtly mthm the Iattel and thus bﬁ prcvonted from turnmg.« To .afford additional securlfy afrmnst tm'mng:," *

:md thus. eausmg 1031{3”'0 abouf thﬁ metalhc bung, dct-whed ‘portions of thg outﬁr surface of the tnner vessel
may be ‘1htaﬁhed by glue or a‘ﬁher connactmﬂ' substance to conespondmw Pm t;gns gf 1;11;3 mncr gq’wfage gf thg_-_---

,.-;env*elopmg b&rre} in narrow stnps, parallel to the jeints of the- -staves, a.nd oﬂcurrmg on ever y: al-ternate or

every third or.fourth stwe, a8 may be. found suﬂicwnt but of such a mdth and so placed, that in no ease shﬂ.ll' -

“any.motion of the. edges of thestaves on each other m3ur10us]37 aﬁ'ect; the paper heneath, Whlch must mvarlablj
~have' freedom:eof motion’ mwards 'ﬂong these JOintS -The ends may be. treatcd if demmble, as. dﬁscubed fm _'

thase of the wooden barr elin fig. 1. v o | | o
- In order to a,pplyr my invention: to, a ba.ncl ‘o1 cask {}f the uqua.l f'orm, I taha 2 blockﬂform bmlt up in the

S3M6¢ Manner as an.ordinary hat-block, and-of 2 size such that the paper shell. made upon it will when completed

~ just fill'the barrel or cask: . Becesses are turned on each end of the solid for m, corresponding to- the hoops 4 £,

figs. 1 and 2, in which-hoops of wood of .suitable size are fitted. Sheets of paper, cut in the pattern shown in

-._.-ﬁg 8, are then laid-on'in. a form correspondmn to the stavesof. a barrel, each layer br eaking joints with the-one
below if.. The ﬁlst shpefs are d&mpened and fitted to the form of-the block, the 1emamdcr are ﬁrmly glued or

- othermse camented to this layer and to cach other.". The hoops A:%-are then' bpmng in place’ and fastened, as
“already d&scmbed "Avsuitable head, made 43 already shown, and pmpel]y fitted on"one .end. of the block, is
“then. secured in. place by means. of the. resmtlng material used and the laps. The' furmmg-block is now removed, .
the inner-surface’ coated, the head with th¢ plug put in place, and’ the envelopnw barrel or cask set up,as-here-
“tofore.set farth for the cylindrical paper vessel.  Precisely the same means are used in this case to prevent the
‘tarning of the pa,per _vessel with its: envelope as }mve herelnbefore been expiamed at; lenﬂ-th frjr the Yarrels

qrepresente& in figs. 1 and 1" o
EE it 1s: ﬂnﬂmdered necessary to test the tlghtness of the JOlnt :Lt. the bung befure clasmg the papel veasel "
then, upon the. complatmn of the sides, as shown, the bloek is to be removed, the 41n1nﬂ-st11p3 at each end far_'"_

- the laps, and the hoops pati in place, and. the tno heads placed in posmon in- the order and m the. manner aiready;' |

1de$cr‘1bed forthe. cylmdneal paper wssel o |
- Wheré a Targer vessel 13 wanted, of tlre ordma.ry ca.sk fﬂrm, T take : ;! Ilrrht barrel of smtable fhtﬂeus‘,mns, of |

| whmh the staves areo. made as thm EE p(}sslble, say three- mghths or one-half inch thlck ag shown on the mner:' |

ba.rrd figs. 3 and 4, fmd secured onl}r at. each end by a thm ron hoop, bk, ﬁg 4, and proceed 18 mllows* o
" Taking the head of the inside barrel I cover it with as manylayers of suitable paper as I think necessalj,, ]

‘allowing thear to project an inch or two beyond the edge of the head to make the lap. ‘I line the mslde of the
‘head, at the: point where the. plun' enters, with two or three dxsks of paper for the edges of the cup 00’ of the |
plug P P/; fig. T, to rest-upon. I then set the plag in place, ag has baen descmbed secured temporarlly by the.

- SCTew, and then put the head in pomtwn the other end of the hght barrel being covered with paper, as
~ described, For‘the plug end The laps from the Leads on to'the staves are made as shown in fig. 4. The staves
‘are then covered with. paper; cut after the manne:t shown in fig. 8, each successive layer dbreaking joints with
“that beneath , or the paper may be wound:on: dmrrona,lly in strips of from three to five inches mde The suc-

~ cessive layers aroe attachéd to cach other by means of the substance or composition selected to rosist, the con-.
‘tained fluid, and, if desirable, each. layer may be permeated and saturated with it. The shell of paper is to be,;
| ;made of a th:ulmess depending on the size of the vessel and the amount of pressire to be resisted, but ordinarily -
_one-mxteenth fo one- -eighth ‘of an inch, wxll be sufﬁclent It may be deswable to coat the interiorof the inmer
'barrel with the substanee oT composmon used as 4 resistant. The barrelis'now ready for its wooden envelopmg:'
"cask The method of setting this up and of preventmn‘ the turning of the inner vessel, without having ths

paper veqsel adhere to the outer cask along ot near the edges of itg staves, is the same 2§’ th:ﬂ; explmmed in deta;l

rherclnbefm e ftn* ﬁlm barrels slwwn m figs. 1 1“-

 Barrels may alﬂn be lined, as shown in. ﬁgs 5 and 6, mthout the use. ol" a mandrel, by ﬁrst lmmg the bottam
with paper, and tarning. up the laps. against the inner sides, a.nd then lining the sides with sheets cut as shown

in ﬁf:r 8. If ala.yefnf paper be put.on the hottom anrl then one on the sides, the laps at the edfres ‘Wlll alternate |

and a solid joint at the Jjunction of the bottom with the sides will be obtaired: The first sheets lmd on are mot
attached to the wood 50 that any shrmhage ef the staves will nos affect the papel vessel or they mny bo glued

or otherwise cemmted to-the inner-face of every &lternate or every t third or fourth stave, in strips, say,. I‘me-half |

dn inch wule, pu.r-allcl to and away from the joints of the staves, so that the exterior surface of the papet lining
shall be entirely free aleng these JOIHT.S Preovidus to the lining being completed and cr:m.ted with a view of

| -puﬁtnw in the hea:d the upper end of- the bafrelds terminated on its interior, surface by -a short cylmder, a8

shown in fig. 5, the lower edge of the ¢ylindér terminating in the croze, v.hlch is lowered, say, one-half to threc-
fourths of an ‘inch, suﬁclentl ) adrmt of ‘a stout head-lining bemg sprung in over the head. Thﬂ head is- Jthen

_"drspped from its {}rlgmal position, 1 147 1/ t0 2% 2", fig. 6, and in some cases the. old heads may have 30 be
| ,replaced by new ortes of & slizhtly larget dlameter The. hea.d being: lined and coated, as shown, fig. 6, and the
‘paper lining of the barref bomg cut off ot & proper distance below thé croze to ruceive the lining of the head

clasely, the latter fs ﬁxed in place, bedded in the resrstmfr materml used, the hiaa.d living sprung mto place, seb
in the resxstmg composman if- deswable, and firmly ﬁacured by screws or nails, |

.
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0 Mo apply ithis invention to wooden tanks or eistorns, I build up with continuous shects of paper'or straw<: i1

i1t bonrd, extending entirely around. the inner surface, and. ﬁmaking@ jaiﬁté with cach other, agolid: lin:ing fofp:ipéer,;,s
11 111 these layers being alternated with the layers f’m*mmg tha hnmﬂ for the bottom: and top edges, so-as to form
1o Dperfet laps. The sheets next the W dod- are tacked in place, or they may be glued or otherwise cemented b0 ithe 11
1101 inner face of the staves, leaving: thﬁ paper mtlreﬁy free along the joints, as already fully deseribed: herembef&rej
i where barrels are used as protentmw envelopes; and o few tacks’ are driven through the succeeding onesiinte 1 11111
i1 those below: :msl into the wood, to insure the paper! shell remaining in place when the tank orieistern is empty. = 1 1
11 Phe last tive 1ayeis are simply attachcd to those below with the adhesive compomtrﬁn used, nio tacks bemg dmvené

NEREERENEE thmufrh them. The man-hole may be arranged with ia lip: and cupy similar to-that in the serew-plug; fig. 7.

Tb-ese clused vessels may also be! farmcd fiom papers pn!p, pressed into monldsy giving s shell of the fmm caf'
truncated cong, or any other surface of revulntmm such us to fit one-half or other fractional part of the barrel, 1 = = 1 @

EEERERER éb? end hmps or disks ot an extended shell, aubstantlaliy as hereinbefore described an EEARER R
12,8, 4; and by that combination of the internal wooden end pieces orishell with the paper vessel, & closed ﬁylma-%
iiidrical tank-hke or barrel-shaped package, hmmg sufficient stiffness and strength to maintain its shape when ' 1111
ot filled or partly filled with : llgmd semi-fluid, or pulverized ‘materials, can be mafﬁc at o cheaper rate, andiwith: 00
1 the sides and.ends of the paper vessel of less thickness than if the papér vessel were not supported internally.i 10
iii T Andim respect to the other park of my invention, it is commenly preferable, hut not essential, that the paper: i 10
11 vessel should be supported by the internal end hoops or shell. | But it is mdmpenﬂabla to that: pazt of’ m:y myen-
1 stiom, that while the paper vessel must be fitted- 80 clasnly 0, Or-80 attamed Lo e ‘outer wooden eascias tonot i
i tuend withing the, latter by any ordinary handling _tmnsp@rtatiﬂn, and: use: of the complcte vessel, ‘the ipapei 1 1
i1 vessel must be froe o separate’ fuom! or hot: 'zdhew to thewooden case alanrr tIIEJ{}EHtS of its staves, so that the = @ 1
oiriio paper vessel mll 'be less liable to be ruptured or injured byl a stave beingforced in be}‘rﬂnd those mextito it than! 1117
i if the whele owter: surl':a,fse of the paperivessel were firmly glued to 'the entire inmnoer surfaﬂe of the WODdGH ca;se,?

SERRRSN cask or other vessel, intended to surround it; the shells so formed having a scarf ‘or shoulder-searf, or other @ ' 1 11
EEEY smtabiagmnt at the’edees where tho parts: are to be: ﬁbted t{;gether.; These zoneg or bands, so formed, having (11111100
i1t heen cemented: toﬂ'ether at the joints, and one: end iof the shell iclosed with a suitable: head, as alrmdy shnwmé
SEEREE tha interior surface is to be coated with the resistin rr-compnsatmn or material, the other head fitted in place,: 1 11 ©

SRRREN %_.fa-nd the | hermetlcally-clﬂsed vessel so formed 13 1mdy to: be smmunded by' 1&3 pmfseetmg envelope as; a,h*ea,dy?
"ﬁ'f'.]descrlbed | | . |

Or sﬂch vassels may be made by p1 essing papera-pulpf o paper, or stmw-baard ll’itﬂ maulds such that th@-é SEREEEEREE

SERERRN] resultmm‘ form shall present the appcamme of a:wideistave, suited £ fit the interlor of & half, quuriea. ot othei;
SEERRERS fractional section, taken through the long axis of the enclosing:vessel, which section may be Joined, supm posed: i
11 on each othen, emted and obhermsc tma’é:ed 50 4 tD twm a hermetmally sealefi masel a,f’tm the manner %er'cm-é

- ?-fbefore set forth.

As remrds the: {ust parl; of my invention, it is: esscntm’ﬁ. that t;he p'lper vesse] ah{}uld be suppﬁurmd lntemal‘iyé

SEEE or! 1f the paper vessel were ceniended to the oater | one dlong the joints-of the staves: SENEEEEEEE R RE AR RN
.  What I ¢laim ‘as my invention, and desire to'seeure by Letters Pa,tent A8 ¢ L

- A closed eylindrical tank-like or barrcl-shaped vessel, formed. essentially or nmmly from paper-nulp, paper
in sheets, o1 paper or straw-board, of any suitable quality, and supported internally by dlSkS or 1100[)3 at the
ends, or an cxtended wooden shell, substantially as deseribed herein. | |

I also claim a closed cylindrieal tank-like or bar rel-shaped VG.::SGI fmmed essentmlly or mmmly from paper-
pulp, paper in sheets, or paper or straw-board, with or-without internal end hoops, or an Inner wooden shell,
substantially as described, in combination with an exterior protecting case formed of wooden staves and head-
ing, and fitted or secured to the paper vessel, substantially as set forth, so that the paper vessel shall not turn
mthm the wooden case, and yet shall be free or separable therefrom along the joints of the staves.

ELISHA- WATERS.

Witnesses:
Geo. T. BancH,
GEO. A. WATERS.

indicated by figs: 1, 17, |
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