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5 Clalms
- .This invention relates to apparatus of the
general type or kind that comprise a tank adapted
to hold a liquid material or substance that is
being stored or:processed, and a cover or closurs
for said tank that normally. ficats upon and is
supported by the liguid in the tank. We have
herein illustrated our invention applied ‘to or
embodied in a sewage digesting. apparatus, but
we wish it {o be understood that our invention
is-applicable to apparatus used for other purposes
than ‘digesting sewage:: .

‘The main object of our 1nventmn 1s to 1edace
.the cost and improve ‘the operation of apparatus
of the general type or kind above mentioned.:
-:One. of the novel-features -or characteristics
of our. improved. -apparatus.is that its:fioating
cover comprises a -flexible or imbper deck portlon
combined with a I‘lgld annular,: peripheral por-

- tion having.a built-in lead; member constructed
of;a relatively heavy, pourable or moldable sub+
stance, such-as concrete, and made of such weight
that it sinks or depresses the peripheral portien
of the cover into.the liguid to a point or level
lower than the degree of submergence: of said
penpheral portlon in.the absenee -of said built-in
load member, whereby: the flexible deck portion

- will be mamtalned in lntlmate contact with: the

11qu1d and in an inclined. position sloping up-
wardly towards the center of.the. cover.
Another novel- feature of our improved appara-
tus is that the.peripheral portion of the floating
cover of same is constructed in the form of a ring
girder, composed of a fabricated, metal part and
a-molded: load member of concrete, .or the like,
combined in such a way that when the substance
of which said load member.is constructed hard-
ens or sets, sa1d load member will co-act with the
fabrlcated metal part; to. carry-compression-loads.
Another novel feature of our improved appara-
tlon toi mcreasmg the we1ght and absormng com-
pression stresses:set up:in the peripheral portion

of the floating cover, also. aets as an insulator that’

tends to prevent heat that is applied to or gen-
erated in the 11qu1d on wh1ch the cover floats;

from flowing to the atmosphere: through the peri- ’

pheral portion of the cover. .. .

Another. novel feature of our- 1nve‘1_ on con-
51sts of ‘a floating .cover for ‘a-sewage . dlgestmg
apparatus, constructed - in such- a -manner that
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the: top side of the cover is adapted to receive and
hold a body of water. that -constitutes a load
which. increases the werght of -the. cover suf-
ficiently to maintain the cover in. intimate con-
tact with the sewage in the tank; thereby tending

_to prevent ‘a thick cake of erganic matter from

collecting between the cover and .the liquid por-
tion of the sewage, and the bottom surface of the
cover is of such shape or form that gases evolved
from the sewage have a natural tendency to flow
towards a gas collecting chamber at the-: center .
of the cover. Lo

Another novel feature consxsts of a ﬂoatmg
cover of the kind referred to in .the preceding
paragraph having provision : for enabling: -the .
water load on the:top side of the :cover to be
replenished by practically clear water in the tank

that has separated from: the solid partlcles of the

sewage. -

And still another des1rab1e feature of our im-
proved apparatus.is that snow or rain which falls
on the floating cover will not injuriously affect
the.operation of the apparatus, and. when the
tank is emptied and the cover moves downwardly
onto a stationary supporting means or structure

~on the interior of the tank,-the water load on
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the cover can either manually or automatically
be drained off the ‘cover.  Other desirable fea-
tures or charactenstms of the apparatus. con-
stituting our. 1nvent10n vv111 be heremafter pointed
out.

Figure 1 of. the drawmgs 111ustrates a sewage
digesting apparatus -embodying: one form-of our
invention, showing the cover floating on the liquid
in the tank, :the lef hand halfof :said, figure
bemg in vertical, transverse sectlon ahd the rlght
hand half bemg in elevatlon

Figure 2 shows the cover. restmg on- the sup-
porting structure inside of the tank; the left. hand
half. of said figure being in-vertical, transverse
section and the rlght ‘hand half in top. plan; .

Figure 3isan enlarged sectlonal view of one .of
the overﬁow wells on the deck portion of the
ﬂoatmg cover shown in Flgures l.and 2; and

F1gure 4 111ustrates another form of our 1nven-
tion, said . figure being::a- half; Ve1t1ca1 trans-
verse- sectmnal views .-

In Figures 1 and 2, the rnrerencﬂ chalacter A
designated the tank:of .the: apparatus. .which  is
adapted to hold the sewage,: and B desrgnates, as
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an entirety the floating cover, the tank A being
herein illustrated as constructed of concrete and
provided with a vertical side wall of circular form.
The cover B, which floats on the sewage in the
tank A, can be constructed in various ways, with-
out departing from the spirit of our invention, so
long as it comprises a flexible deck portion of
circular form, whose underside is in direct con-
tact with the sewage or other liguid in the tank,
and a stiff, annular load member constructed of
concrete or the like, attached to the peripheral
edge of said deck portion so as to maintain said
deck portion in an inclined position sloping up-
wardly and inwardly from the peripheral edge.
In the particular form of our invention shown
in Figures 1 and 2, the cover comprises the fol-
lowing elements, i. e., a center pontoon C. of

circular form, a peripheral pontoon D of an-

nular form surrounding the center pontoon and
arranged in close proximity to the side wall of
the tank, and a fiexible single deck portion E
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bridging the space between said pontoons and .

rigidly connected to same, preferably at the lower
ends of said pontoons, said deck portion being
constructed from metal plates. The center pon-
toon C consists of a fabricated metal structure
that is reinforced and strengthened by a plurality
of radially-disposed trusses F, the top of said
pontoon preferably having a downward pitch or
slope from its center towards its outer edge, and
the-bottom of said pontoon preferably having a
slight upward slope from its oufer edge towards
its center. Af-the center of the pontoon C-there
is a, gas dome or gas collecting chamber G, whose
lower end is open, so that gases which are evolved
from the sewage in the tank A, can collect in the
chamber G, and subsequently, escape from same
through a gas eductor pipe H that leads to the
atmosphere, or to a point where the gases are
utilized -as a heating medium.

- The peripheral pontoon D'is of novel construc-
tion, in that it is provided with a buili-in load
member, which, in addition to adding consider-
able weight to said pontoon and causing it to
float in the liquid at a level lower than-the de-
gree of submergence of said pontoon in the ab-
sence of said load member, also acts as a stiffen-
ing member that absorbs compression stresses set
up in the pontoon D when the apparatus is in
use. ‘Due to the particular way said load member
is'located, said member also acts as a heat in-
sulating medium for the submerged portion of
the pontoon D in contact with the liguid on which
tHe cover B of the apparatus floats.  In the ap-
paratus herein illustrated the peripheral pontoon
D is consfructed of metal plates fabricated in
such'a way as to produce an annular girder of
substantial box-shape in cross section, and on the
interior of said hollow girder, there is located a
load member D formed from a relatively heavy
substance or material that can be poured into the
pontoon D while in a liquid or plastic state and
which ‘subsequently will solidify or harden into
a-dense, flat slab of great weight and substantial
thickhess. -We préfer to form the load member
D+ from concrete, due to the low cost of concrete
and the ease with which it can be installed in and
combined with the metal shell of the pontoon D,
but said load member can be formed of various
other substances or materials without departing
from the’ spirit of our invention. As shown in
the drawings, the pontoon D is provided with a
plurahty of vertically-disposed internal bulk-
heads I arranged in spaced relation around the
circumference of said pontoon. Said bulkheads
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I are rigidly attached to the top wall and to the
side walls of the pontoon, but the bottom edges
or lower ends of said bulkheads terminate short
of the bottom wall of the pontoon, so as to pro-
duce a space in the lower portion of the pontoon
that extends continuously around the circumfer-
ence of the pontoon and which is not broken up
or divided into sections by the bulkheads I. Ifis
this continuous or unbroken space in the pontoon
D that receives the load member D', and in con-
structing said load member, it is made of such
thickness that the lower end portions of the bulk-
heads I will be imbedded in the top portion of the
load member. To effectively tie the load member
to said bulkheads, the lower end portions of said
bulkheads are provided with lugs or projections
that become imbedded in the material of which

. the load member D’ is constructed when szid

material sets or hardens, thereby causing the
load member and bulkheads to become inter-
locked with each other. The load member D’ is
also preferably interlocked with or tied to the
bottom wall and the side walls of the pontoon
D by lugs or projections on the inner surfaces of
said walls that become imbedded in the load
member during the operation of pouring, mold-
ing, or.casting the self-hardening plastic sub-
stance of which the load member is constructed.

Such a pontoon is easy to build and inexpensive
to construct; it will float at a lower level in the
sewage or sink into the sewage to a depth in
excess of the degree of submergence of the pon-
toon in the absence of the load member D,
thereby exerting a downward force on the pe-
ripheral edge of the deck portion E that deflects
said deck portion and maintains it in a sloping
position that enhances the flow of gases on the
underside of said deck portion and on the un-
derside of. thé peripheral pontoon, towards or
into the gas dome G at the center of the float-
ing cover of the apparatus; it is stronger -and
of greater rigidity than an annular ponfoon of
conventional consiruction, inasmuch as the -load
member D’ consists of a dense slab of rigid ma-
terial of substantial thickness, interlocked with
the metal top, bottom, and side walls of the pon-~
toon in such a way that it absorbs stresses set
up in the pontoon when the apparatus is in use;
and it has the further desirable characteristic
of retarding the escape of heat employed o speed
digestion of the sewage, due to the fact that the
load member D’ constitutes a heat insulating
medium for the entire area of the bottom wall
of the pontoon upon which said load member is
superimposed and interlocked with.

In order to effectively prevent a thick cake of
organic matter from forming between the un-
derside of the cover B and the liquid on which
the cover floats, a water load z is carried on the
cover 8 so as fo increase the weight of said cover.
In the apparatus herein illustrated said water
load is confined in an annular water trough on
the fop side of the cover B, formed by the deck
portion E and the side wall portions- of the
center pontoon C and peripheral pontoon D that
project upwardly a substantial distance above the
top surface of said deck portion. Said water
load 2 is prevented from rising above a certain
level, and hence, is- maintained at a - predeter-
mined approximate weight by means of a plu~
rality of overflow wells J on the top- side of the
deck portion E, equipped w1th water cutlets K
that project downwardly a considerable dlstance
into the sewage and discharge rain water of snow
water into the tank, said water outlets prefer-
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ably being of such length that the lower ends 6f
same terminate in- practically cledr water: The
water outlets K can ‘either be formed by rigid
metal pipes brovided at their lower ends-with
baffles K’ disposed so as o prevent solid’ parti-
cles it the sewage from rising in said pipes; or
said water outlets may be formed by metal pipes
prOJectlng downwardly from the overflow wells
J and having their lower ends attached to flexi-
ble extensions that extend doewnwardly to a point
in relatively close proximity to the bottom of
the tank A. Due to the fact that the water out-
lets K from the overflow wells on the deck por-
tion E terminate in tank water that is substan-
tially clear and free from solid particles of sew-
4ge, ong or more of the overflow wells can be
prov1ded at its lower end with s water orifice
or passageway, disposed so that in the event the
watei load z on the deck portion E falls below
4 ‘certain approx1mate level, clear water in the
tank A will rise through one or more of “the
water outlets K and discharge onto the deck por-
tion E, through the above mentioned water dis-
charge orifices or passageways i the-overflow
wells, thus replenishing the water load “on said
deck portion, this featiire of oiir‘apparatus be-
ing of considerable value in localities Where wa-
ter is scarce. Instead of usirig an uncontrolled
water orifice or passageway for adding water
to the water load x on the deck portion, we pre-
fer to equip- one or more of the overflow weélls
J with a valve L mounted in the lower end por-
tion of the side wall of the well at such a point
that water which rises in the overflow pipe lead-
ing . from the well can. pass, practlcally directly,
from: the overflow pipe onte the.deck port1on E.
In the event such a valve L is normally set in
its open position, the water Joad z on the top side
.of the deck portion E will automatlcally be main-
tained at the. ideal height, depth or “level. “Also
‘such an orlﬁce or. valve facilitates’ dramage or
dlscharge of water from the top s1de of the deck
porfion E when the floating cover B of the ap-
.paratus comes to rest on its supporting struc-

ture inside of the tank, during the operatmn of -

emptying said tank. Preferably, one . of more
_'manually-operated dram valves P dre. mounted
in the déck portion %, as shown in Figure 2, 50
as to facilitate the discharge of the water load

z when the cover is resting on the supporting-

structure in the tank. In the apparaius herein
illustrated the supporting structure just referred
to comprises a tower M of skeleton-like construc-
tion at the center of the tank A which is adapted
fo support the center pontoon when the cover is
‘not ﬂoatmg, and a plurallty of 1nward1y prOJect-

areé adapted to support the annular perlpheral
pontoon D.

" We prefer to constiuct the floating cover B
of the apparatus so that the area of the two
‘poritoons C dnd D constitutes 50%" of the. total
area of the cover, and the area of the deck por-
tion E constitutes 50% of the total ares of said
‘¢over. Thé drain weélls on said desk portion are
80 proportioned and arranged thdt under normal
conditions when the cover is floating on’ the
liguid in the tank A, the water load # on the
déck portion E will be of such weight that the
-eéiiter portoon C will carry itself and also the
"deck porilon E, and the peripheral pontoon D
Will éarry itself. If the weight of the watér load
ion the deck portion were too little, said deck por-
tion would exeért an upward lift on thé peripheral
‘potitoon D, thereby caiising part of the weight
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6
of said perrpheral ponteon-t¢ be carried by the
deck portion E.* 8imilarly, if the wéight of the
water load on said ‘deck pertion were oo great
the deck pertion Wwould sag slightly; theréby caus-
ing part of the weight of the water load z-on
the deck portion E to be carried by the periph-
eral pontoon D. The ideal-water load x is that
which causes the ceriter- pontoen to-c¢arry itself
and the deck portion E; whereupon the peripheral
pontoen D carries itself, -and the Hguid in'the

- tank on whlch the cover floats; exactly éarries

the water-load:- & ‘on thé déck ‘portion’ E.-:- To
attain an operatmg gas pressdre of 7-H 20, the
deek portion- must be loaded with water until -
none of the-weight of the periphieral pontoon D

1§ -carried by -other parts of -the ﬁoatmg COVEr.
Ih this ease the deck portmn Eisa substantlally
straight line and‘the entire structure is in stable
ethbmum As to the ‘weight of “the built-in
load member D'in the perlpheral pontoon gaid
member' 18 s6 plopormoned that whnn the ‘cover
is ﬁoatmg, said load member ekértsa- sufficient
downward force on the periphersl edge’ of the
deck portion E to impart an upward ahd inward
slope to said deck portron ‘whereby gases on ‘the
underside ‘of the ‘cover evolved from the sewage,
have: g ‘natural’ ‘tendency to flow towards the ‘gas

»do“ne G in the center pontoon C. We also prefer

to" form -the bottom of said center pontoon so
that it has a slight upward slope fr {6113 1ts perrph-
ery towards its center,
The overflow wells Jon ‘the deck portion Eare
preferably designed or proportioned so that'the
weight of the water load z is nob so great as to

‘dsflect, the 1 perlpher iI'edge of the deck portion'E,
‘and thys destroy the ideal slope or angle at which

said deck portion is maintained by the built-in -
load ‘member-in the peripheral pontcon.  In the
apparatus herein shown the side walls of said
overflow wells are made about 2" higher than
the level of the ideal water load z on the deck
portion, ‘The tank water admitied to said over-
flow wells by the outlet pipes K rises .on the in-
side “of .the wells J only 177 for'a 2’ rise of the
body of water x.on the deck portion, because said
deck pormon _constituteés- only one- half of the

.total sréa of the floating cover B. Therefore,
rain will automatically drain off the cover into

the'tank: Tn' case of sriow, any amount that falls
onto the deck portion E will dlsolace the water
theéreon, and hence, riof ificrease that load beyond .
the overflow point. If snow collects on the tops
of the pontoons C and D, it would réquire 20"’
of dfy snow (10"’ per 1" M 20) before the’ tank
water would. ﬂow onto the deck portion E. 'If the
water load z on the deck portion had a solld

-covering -of ice, the tank water inside. the over-

flow wells J would probably be frozen If 1t is-
not frozen, then the water load = oh the deck
on the outside of the’ overfiow Wells, would be
melted and the normal overflow would take place.
The worst sifuation (very remote) is where the
deck ‘portion has thick ice and the tank water is

_not frozen. Thls would not affect. the operatmn
of the floating roof: of the apparatus.

When the tank A is emptied, the brackets O
on the side wall of the tank stop or arrest the
downward movement of the peripheral pontoon
D first. ‘Then the center pontoon C. contmues
descending about eighteen inches more; so that

.the water on the top side of the deck portlon E

will flow into the tank through the overflow de-

‘vices located ad;acent the periphery of the center

‘pontoo, until most of the water load z on the
clec‘: portion has drained into the tank. -As pre-
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viously stated, one or more hand drains P are
provided so that all of the deck water can be
discharged into the tank. Thus, the maximum
live load is the snow load. The apparatus, as
preferably designed, however, carries the snow
load, plus the water that does not drain off the
cover B automatically.

In covers of relatively small size the center

pontoon previously referred to can be omitted.
Accordingly, Figure 4 of the drawings we have
illustrated another form of our invention con-
sisting of a floating cover composed of a flexible
or limber deck portion E!° of annular form, a
single ponfoon DI of annular form attached to
the peripheral edge of said deck portion and pro-
vided with a built-in load member D’ of the same
construction and functional characteristics as
the load member of the peripheral pontoon of
the apparatus, shown in Figures 1 and 2, and a
vertically-disposed, tubular member C¥ at the
center of the cover, open at its lower end and at-
tached to the inner edge of the deck portion E!0
so as to serve as a gas dome or gas collection
chamber G9, the upper end of said tubular mem-
ber being closed by a gas-tight cap {f. Instead
of permitting rain water or the like to collect on
the cover, we use a rain shield or weather roof
12 to bridge the space between the peripheral
pontoon D! and the eenter tubular member C0
and we make said weather roof of such shape
that rain which falls on same will drain from
the peripheral edge of said roof onto the top of
the peripheral pontoon DY which is ineclined
downwardly so as to discharge rain and snow
into the annular space between the peripheral
edge of the cover and the side wall of the tank A.

The weather roof 12, which preferably is sub-
stantially cone-shaped, is of rigid construction
and is herein illustrated as being supported by
radially-disposed, downwardly-inclined rods 13
attached at their inner ends to the upper end of
the center tubular member C!® and attached at
their outer ends to the inner edge portion of the
peripheral pontoon D¥®. When the cover is not
floating on the liguid in the tank, as shown in
broken lines in Figure 4, it is supported by
brackets O on the side wall of the tank and a
tower M located at the center of the tank, pro-
portioned and arranged so as not to. subJect the
rigid weather roof 12 to strains.

When the cover is floating, as shown in full
lines in Figure 4, the weight of the concrete load
‘member D’ in the peripheral pontoon D! causes
the peripheral portion of the cover to sink into
the liquid to a point or level lower than the
desree of submergence of said peripheral portion
in the absence of said load member, thereby
‘Tmaaintaining the flexible deck portion in an up-
wardly-sloping position, and causing gases that
collect on the underside of the cover to flow into
the gas dome G at the center of the -cover.
Thus, the cover is supported by the buoyance of
the peripheral pontoon D and by the extra sub-
mergence of (over its own weight) the deck por-
tion E!°, When the cover is not floating, the
center tower M holds the bottom edge of the
center tubular member C¥ at a height above the
tank side wall brackets O, which is substantially
the same as the distance the outer rim of the
pontoon D1 will be below the bottom edge of said
center member C1¢ when the cover is floating on
the liquid in the tank. Thus, when the cover
«1ands” or comes to rest during the operation of
emptying the tank A, the opposite ends of the
rods 13 that support the weather roof. (2 remam
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8

in the same relative elevations as when the cover
is floating, with the result that the ‘weather roof
is not subJected to strams that tend to flex or
injure it. Such a,-cover has the same desirable
characteristics as the cover shown in Fxgures 1
and 2, so far as the cost and accomphshed re-
sults of the peripheral pontoon are concerned
and in practice, would be used in apparatus of
such size that it is not necessary to prov1de the
cover with a center pontoon.

Havmg thus described our mventlon, what we
claim and desire to secure by Letters Patent is:

1. An apparatus comprising a tank that is
adapted to hold a liquid or liquid-like substance
that is being stored or processed, and a cover for
said tank formed by a floating roof that rests
upon the liquid in the ank and moves vertically,
due.to,changes in the level of the liquid, s4id roof
comprising . a flexible deck having a peripheral
portlon that comprises a load member, formed
from a relatively heavy moldable material that
exerts a sufficient downward force on said periph-
eral portion to maintain the flexible de¢k in-an
inclined position slopmg upwardly and mwardly
towards.the center of the roof, said peripheral
portion being constructed in the form of a fab-
ricated metal girder of substantially box shape

‘in cross section provided with bulkheads, and

said load member being constructed in the form
of a continuous ring-shaped slab disposed in
superimposed relation with the bottomwall ‘of
the girder and interlocked with the side -walls,
bottom wall and lower end p01t10ns of the bulk-
heads of the girder.

2. An apparatus, comprising a tank adapted to
hold a liquid or liguid-like substance, a floating

-cover for said tank provided adjacent its center

with- a gas collecting chamber open at its lower
end, a flexible deck portion extending radially
from said gas collecting chamber, and-an annu-
lar-shaped load member made of a heavy mold-
able material, attached to the peripheral edge of
said flexible deck portion so as to maintain-same

“in such a position as to induce the flow of gases
on-the underside of said cover, into sald gas col-

lecting chamber.

3. An apparatus of the kind descnbed 1n cla1m
2, provided with means for discharging the wa-
ter load on the deck portion intc the 1nter10r of

_the tank:

4.’ An apparatus of the kind described in- claim
2, in which said deck portion is provided with
a drain device, consisting of an overflow well pro-

“jecting upwardly from the deck portion and pro-

vided at its lower end with an orifice, and a con-
duit leading from the lower end of said well and

‘terminating inside of the tank at a point 3 sub-

stantial distance below the level of the hqmd on
which the cover floats. -

5. A floating cover for a tank that holds a
liguid or liquid-like substance, composed of a
center pontoon, an annular, peripheral pontoon
provided with a built-in load member disposed
on the interior of said pontoon and extending
continuously around the circumference of same
in contact with the bottom wall of said pontoon,
and a flexible deck portion bridging the space be-
tween said pontoons and rigidly attached to the

lower ends of same, said pontoons and deck por-

tion being so proportioned and arranged that
when the cover is floating with a water load of
the proper weight on said deck portion, the cen-
ter pontoon will earry its weight and ‘also’ the
weight of the deck portion, the annular pontoon
will earry its weight and also the weight of said
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built-in load member, and the liquid in the tank
on which the cover floats will carry the weight of
the water load on the deck portion, the said load
member in the peripheral pontoon being made of
concrete interlocked with the boitom wall and
side walls of sajd pontoon and also with the lower
end portions of vertically disposed internal bulk-
heads in said pontoon.

JOHN H. WIGGINS.

JOHN W. ALLEN.
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