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“as tank roofs and more partmularly to roefs
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1nvent10n relates to struetures such

. for oil storage tanks.

In cases whers the contents of thﬂ tank'
(such as various sulphur containing oils)
would cause corrosion to a steel cover or

deck, and sometimes for economy, it is cus-

- tomary to make the tank roof of wood and

10

B

“cover it with roofing material.

tofore been found difficult to make md keep

~ such a roof vapor tight at the eaves, since

 the steel shell or side  wall of the tsnk 18 .
~ subject to a considerable amount of move-
ment incidental to filling and emptying and
to temperature changes.
~oration where the tank cover is not tlght'

~amount to very large sums.’

20

* walls and the wooden roof, whereby

" normal movement of the metsl shell 1s
mitted without mterruptmg the gas tlght-.
~ resting on the superposed lsyers

30

40

- 80

An object of the invention is to prowde

o ",an improved roof having a flexible gas tight

connection between the metal shell or sufle
the

per-

ness of the tank.
Other objects, novel features a:nd sdvan—
tages of this invention will be apparent from

the following spemﬁeatmn and secompany-—ﬂ

1110' drawing, wherein:
Flg
wew of the tank;
Fig.
tmlly broken ‘away, and

Fig. 3 18 a fragmenta,ry seet10n 011 the.

hne 5—3 of Fig.
- Referring to Flg

: eylmdmcal steel shell or side wall 1 around
the upper rim of which an angle iron 2 s

secured, as by rivets 3. The ancrle iron is

arranged with oné of its flanges 2’ h0r1z011t‘11 '
‘above the wupper
edge of the shell 1. Wlthm the shell there
are the usual wooden vertical stanchions or
supports 4 supporting wooden rafters 5 upon
which rest the Woeden sheathmtr 6 enclosmo _
'.the top of the tank. - .

The sheathing 6 is covered with a lsyer
7 of Toofing such as any flexible roofing ma-_
terial which is designed to a conslderable |
degree to be 1mperv1eus to the vapor in the
_ta,nk To th1s end 1t may compmse the usual

and preferably slightly

~ position such as a,sphalt or coal tar.

It has here-

Liosses due to evap-

11s a :Eragmentary Vertlesl sectmnal :

2 18 a fragmenta,ry plzm wew .par-'

the tanlr has the usua,l' 'the tzmk

the |

Il?'_‘; CGL’L the
wﬂr_' 1cs111e;nt } sheet 14 s compressed 111 a
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'ﬂemble rooﬁng formed of a,sbestos felt or I: |

paper 1mpregnated with bituminous com-

flexible “roofing
sheathing 6.

This '

sheet covers the ent1re- S

Overlymg the rooﬁng sheet 7 is'a Ia,yer S
or cover 8 of suitable heat msulstmtr ma- -

but termmates as shown at 9, a slight dis-

upon the material 8 but is turned down- 68
~wardly at the outer edge of the said mate-
‘rial into contact with the layer 7, thereby

forming near the eaves of the root two su-
__perposed layers 7 and 10 of flexible roof- .
ing. Between the outer edge of the heat 70

.;1nsu1at1ng materlsl 8 and the angle member

2 1s arranged a ring 11 of heat 1nsulet111g:- o

“terial, prefersbly of a rigid board- hke form
such. as the well known products Celotex,
Masonite, ete.

tance mwsrdly of the shell 1. A seeond lay-
er 10 of like flexible roofing is ‘superposed -

68

material similar to that shown at 8, thls ring

of flexible roofing material..

and 10"._- -
75 ””
T add to the hcglchty of the shell and to
p1 omdn a strong constructlon T secure to the
flange 2’ of the angle member Q. r1g1d metsl-'_- R
lic ring 12,, and in order to provide a vapor
 tight seal or.gasket at the eaves portion of 80 ~
‘the tank, I arrange. between this plate and =~
the reoﬁnﬂ‘ 10 and ring 11 a sheet -of re-
's111e11L nmterml svhich :1s suhstentmlly im-
pervious to the hydr eearben vapors w1th1nf._‘;.-.f S
This sheet 14, as shown, has its 85
“inner portion. arranged sdjaeent the edge 9

of the central co fer of heat 1118111&1_;11’]0' ma-

ther sesl is formed et the ring 11

sngl_e msmber 2 and the rmcr 11

terial and extends cutwardly therefrem over
ring 11 of heat insulating materlal between
the upper surface of the said ring and the 90 -
plate 12 and then outwardly
flance 27 and the metallic. ple,te 12. e
-s*hent sheet 1s doubled over at its outer por- - .
‘tion so as to have two layers of the sheet =~ =
 over the flange 2, over the outer portion of 9%
roofing 10 snﬁi over the ring 11.. A seal =~ =
js thus ,Lurmed at the angle member 2;and E

Be-

between the

The re-

‘This material extends over 60 SR

the entire central portion of roofing sheet 7

100 |



- vapor and at the same time permits such
relative movement as occurs between the

roofing material 20. This material may be
any sulta,ble rooﬁnir such as. a built-up
roofing formed of a

10

2__

radial direction and thus permits consider-

~able motion between the shell 1 and the

wooden roof without tearing the resilient
sheet. When the plate 12 is securely fas-
tened in place, this resilient sheet 14 thus
forms a ga,sket which prevents escape of

sheathing 6 and the metallic shell 1 and
between the sheathing 6 and the plate 12

- without breaking the vapor seal.

26
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259% sulphur chloride. -

5 flange 2'.

While the resilient sheet 14 formmﬂ* the

oasket may be made of various ma,uerlais
I prefer to make the same of a felt, such- as
hair felt, which is made 1mpervious to vapor
by satur atmﬂ the same with a suitable com-
T have found that a suitable

composition for this

some form of suiphur such as from 20% t0
When these mate-
rials are used a chemical action takes place

‘which causes the oil to cha,nge to a thick
~ rubber-like material which is practically in-
- soluble in gasoline and impervious to hydro-

carbons. The rubber-like material is an-

- phied to the hair felt while the compound
~1s hot and thereby caused to thoroughlv.-

mlpregnate the felt.

The ring 12 1s prefer:ibly made up of sec-
tor- Sh‘bp@d plates 12* such as shown 1 in Kig. -

9. These plates. are provided with return
bend edges which fit over the flange 27, the

resilient Sheeu 14 being also turned over the
la,tes are secured. to the

The

sheet in such a way as to leave the plates and

- sheathing free for such relative movement

45

 allowing freedom between the plates and

N
o

and engaging the faces of the lugs.

as takes place in service. To this end the

~various plates are prowded with slots I

extending transversely to the outer or pe-
ripheral edges of the plates. Through these

‘slots, lag screws 18 are passed into the
“sheathing to secure the plates to the sheath-

;11"(3"

Wlth this arrangement, the plates are
held firmly in place while at the same time

the shea,tllmﬂ ‘The adjacent plates are
secured too'ether by bolts 19 passing through

apertured Iugs 193- the bolts being prov;tded |

with nuts 19 threaded on the ends thereof
Pref-
erably, three sets of bolts and lugs are pm-
vided.: for attaching together ad]acent plates

One set is arranged on the return bend edﬂe.
ot the:

~above the first set.

plates Whlle another set 1S located

The third set is 1oca,’red
near the lag screws 18. Between the edges
of ad]acent plates are provided gaqkeus 16

- comprising strips of lead having the cen

e

tral portions formed into loops which are

gripped between the edges of the adjacent

plates.

The arranwement of bolts and Iugs

 1¢: sach that when the bolts are drawn up

the plates will tend to correct any out-ot-
round condltlon that may e:mst in the shell

_ purpose .is formed by
- adding to a Vegetable oil, such as corn oil,

to filling and empwmg and to temperature
]_chanc’*eq and at the same time provldes a

the bolts are drawn up and provide a dura-

'1110* a horizontal
.roof segmental eaves plates Eltt&(lfiﬂd to q*'ud

1,907,590

1 also place between the upper edge of the
metal shell and angle member 2 and rivet
heads a mass 28 of a sealing cement which 1s
impervious to and unaffected by the hydro-
carbon vapors in the tank. A ﬁmuable ce-

ment for this purpose 1s pltch com:fumno a
filler ot asbesms o
The tank roof is covemd with ¢

70

Smta,ble' .
75
plumii._.y of layers of -
flexible roofing, f;ueh as asbestos roofing.
This is preferably capped with an asbestos
felt impregnated with a bituminous compo-
sition, such as asphalt, and cmtﬂd with a
smtable coating material such as “asphalt

and surfaced with a finely divided alumi-
num. To secure this roofing in place and

80

also to ;]I‘O‘Jldu over-the center of the tank a
.5*“111110 Iaver of material Whlch 1S imper-
vious to hydroc

arpon V’LPOI'b ‘the roofing
sheet 10 1g coverﬂd with a layer 21 of as-

phalt upon which the roofing 20 is leaced
_Defore the asphalt has hardened. .

Between the roofing 20 and the metallic 90 -
ring 12 there 1s felmed a slip connection
which provides a tight joint and at the same

time permits freedom of relative. movement f

cstween the ring 12 and t‘le mof 20, A .
flashing plate 29 overlies the inner edge of
the ring 12 and extends benea,th the outer
edge of the roofing 20.  Lag screws 23 pass

:throuﬂ'h the moﬁno 20, fash plate 22, re-

cesses 12" in the inner edﬂe of the ring 12 ..
and into the sheathing 6. Movement of the 100
eaves plates 12° relative to the flash phte s
permitted by reason of the slots 12°.
The structure sbhove d1sclot%ﬂd pel mlts .
such movement of the roof as 18 incidental .-

tank whmh is closed tight at all times. The

structure of the eaves plates is such as to

draw the tank into cylindrical form when .
110 -
ble and efficient connection with the shell.

_Although the above des crlbed movement

of the invention is preferred it 1s to be un-

i

derstocd that various -modifications wrtbm
the scope of the appended claims may be 115
made, Wlthont In any way departmﬂ fmm
the S]Z)H'lt of the 1111*(—:-,111:1011

T claim: o -

1. In C()Hlbll'l’lfl{)l} a cylmdmca] tfml{ l av-
".'fmge at its upver edge, a 120

roof and having their peripheral edaes

turned over to receive said flange, means for
drawing together adjacent plates with their -

9d]'1<3e,nt edges in abutting relation, and 125

means forming a vapor tight seal Oetwe
said roof and said tank.’

9. In combination. a cvlmdmcal tank hav—

ing a horizontal flange at its upper edge. a

roof segmental eaves. plates attached to sald 135
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roof and hevmg thelir perlpheral edges

turned over to receive said flange, alined

lugs on said plates, bolts extending through
said lugs for dra,wmcr sald plates toe‘ether
with their adjacent ede'ee in ‘Lbuttmfr rela-

‘tion, and means fermuw a vapor tlght seal

between said roof and ta,nk
3. In combination, a cylindrical tank hav-

~1ng a horizontal ﬂfmcre at its upper edge, a
100f segmental eaves plates attached to smd_
roof and having their peripheral edges
‘turned over to receive said flange, a plural- -
ity of sets of lugs and bolts

for attaching
together. fld]aeent plates, one set of bolts

_end lugs being ftrmnfred beneath said
- flange, and means formmg a vapor ulght}

- .._seal between sald roof and tank.

20

4. In combination, a cylindrical tank hav;
~ing a horizontal ﬂa,ncre at 1ts upper edge, a

roof; segmental eaves plates attached to

said 'roof and having their peripheral edges

~ turned over to receive said flange, soft metal'

- 25

strips having loops projecting “between ad-
jacent edges “of said plates, means connect-

ing toe*ether adjacent plates, and means

- forming a vapor tlght seal between emd reof

30

- and tank.

5. In cembmetlon ) cylmdrlcal tank hav-
ing a horizontal ﬂenge at its upper edge, a

roof, segmental eaves plates attached to said
mof and having their peripheral edges
turned over to receive said flange, soft 1._1eta1

. strips having loops ple]eetmg between ad-
Jacent edges “of said plates, aligned lugs on

35

40

sald plates bolts extending throuo*h said

lugs to fasten together adjacent pletes, and

‘means forming a vapor tight seal between

eald roof and tank

| roof segmental eaves pletes attached to said
_ roof and having their peripheral edges

45

turned over to receive said flange, soft metal
strips having loops pm]ectmﬂ' between ad-
jacent edges of said plates, a plurality of

sets of alweed lugs and bolts for attaching

- together ed]acent pletee one set of lugs be-

50

ing arranged beneath said flange, and
means formmcr a vapor twht seal between
sa’d roof and tenk .

7. In combination, a tank a reof eaves
plates secured to said roof and to smd tank,

roofing material overlying the inner edﬂ*eﬂ .

of said eaves plates, an annular plate inter-
posed between the roofing material and the
eaves Dlates, and means fer securing said

~ roofing material and ring to said roof.

RS

8. In combination, a eyhndrlcal tank hav-

ng a horizontal ﬂfmge, a roof, segmental
' eaves plates attached to said roof fmd hav-
ing their peripheral edges turned over to
receive said flange, means cenneetmﬂf to-
~egether adjacent plates,

means fermmfr a9
vapor tight seal between the roof and tank,
roofing meterml overlymﬂ* the inner dﬂres

of eeld plates, an: ‘annular plate mtelpesed'

between the rooﬁnﬂ' material and said plates;

ing a horizontal ﬂancre at its upper edge, a

- roof, segmental eaves pla,tes attached to said
~ roof “and - ‘having. their perlpheml edges
turned over to receive said flange, and means
for drawing: together ed]aeent pl‘lbt’.‘u :WIth

thelr ad] acent edges in abutting. relation. -

10, In- cembmetlen iR cylmdrlcal ta,nk

havmn' a horizontal ﬂenn'e at its.upper edge,

“and ‘means for securing: sald rooﬁng meterlal o
.and plate to: said: reof T -

9. In combination, a cylmdrlcal tank hev-"_:-'-m o

a reof segmental eaves plates attached. to = '
«aid roof and having their peripheral edges
turned. over to:-receive.said .flange, alined

80

lugs. - on “said - plates, and  bolts extendmvil o

said flange. -

~through said lugs for: drewmg said Pplates to- o
-. .ﬂ'ether with thelr ed]acenu edﬂ'es in a'[mttmfr_;_; -
_ lelatlonshlp I St S T
11, In- combmatlen a eyl ndmeal tanlx
hELVlIlU' a horizontal ﬂange at its upper edge, .
a reef segmental eaves plates-attached: te_--
caid roof and having their peripheral edges
turned over to receive said flange, and a plu- -
_rality of sets of lugs and bolts Tor attaching
together adjacent. plates, one set of bolts and
lu*-rs being arranged :beneath ;

| 1o, In combmatlen ‘a cylindrical tank, a'.'
:'roof eaves plates secured to said-roof and SOA
- to sa,ld tank, soft metal strips having loops

85

projecting between ed]eeent edges of said

cent plates.

“plates, and means eonnectmg together ad]a-, PR

13. In cembmetmn 'a eyhndmcal tank a,'-'f 300 -

roof, eaves plates secured to-said roof andf:_-__l .

to Sald tank, soft metal strips having loops

~ projecting between ad acent edges of said
6. In combination, a cylmducal tank hav-' LY ) S

ing a horizontal ﬂann'e at its upper edge, a

plates, a,hgned lugs on said plates, and bolts

~extending through saud luo'e to fasten t0105 N

~gether ad]a,eent plates.. I
14. In combination, a. cylmdrlcel tenk a

roof, eaves plates secured to said roof and ©

to said tank, soft metal strips having loeps-i_n'o _'

projecting between adjacent edges of said
plates, means connecting ton'ether adjacent
‘plates, and means for formmg a vapor t1crht' o

- seal between said roof and tank. L

15. In cembma,tmn a eylmdrleal tank a 115 |

roof, eaves plates secured to said roof a,nd-'_
to said tank, soft metal strips having loops
projecting between adjacent edges of said
plates, aligned lugs on said pletes bolts ex- -~
120 - - - |
ad]acent plates, and means for fermmﬂ' a -
vapor tight seal between said roof and tank.

tendmcr through said lugs to fasten together

16. In combination, a eylmdmcal tank

having a horizontal ﬂancre at its upper edge, .
125
ISEle roof and having their peripheral edges |
turned over to receive sald flange, soft metal

a roof, segmental eaves plates attached to

strips having loope projecting between ad-

jacent edges of sald plates, and a. plurelltyl"
'of sets of ehgned luﬂ'e end bolts. for atta,eh-:---

13 * - i
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4

ing together adjacent plates, one set of lugs

being arranged beneath said flange.

* i -

- 17. In combination, a cylindrical tank
having a horizontal flanige, a roof, segmental
‘eaves plates attached .to said roof and hav-

ing their peripheral edges turned over to re-
celve said flange, means connecting together

‘adjacent plates, roofing material overlying

the inner edges: of said plates, an annular
plate interposed between the roofing mate-

‘rial and said plates, and means for securing

said roofing material and plate to said roof.
- 18. In combination, a tank, a roof, eaves
plates secured to said roof and to said tank,

roofing material overlying the inner edges -

of said eaves plates, an annular plate inter-

" posed between the roofing material and the

20

eaves plates, means for securing said roof-

ing material and said ring to said roof,

means connecting together adjacent plates,

and soft metal strips having loops projecting x

~ between adjacent edges of said plates.

719, In combination, a cylindrical -ta_nk :
‘having a horizontal flange at 1ts upper end,

a roof, segmental eaves plates attached to

said roof for slight relative movement, said
plates having their peripheral edges turned

~over to receive said flange, means for draw-

‘a0

35

ing adjacent edges of said eaves plates into

contact to form an-annulus, and means

forming a vapor tight seal between said root
and tank. . N T
In testimony whereof, I have signed my

“name to this specification.

ELMER R. SCHAEFFER.

@

11,907,590
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