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We, CoONDER ENGINEERING COMPANY
LIMITED, a British Company, of Winnal, Win-
chester, Hampshire, do hereby declare the
invention, for which we pray that a Patent
may be granted to us, and the method by which
it is to be performed, to be particularly
described in and by the following statement : —

This invention concerns silo assemblies and
like containers for storing granular and frag-
mented materials, wherein the material is
stored in the silo and extracted as and when
required. Present day practice is to construct
silos on the site from prefabricated com-
ponents, such as cast concrete or steel panels,
or to build up on the site, for example, by
casting concrete in situ, or welding up steel
plates and other components.

The use of prefabricated components has
advantages in that the silos can be erected
quicker and at lower cost than when built up.
However, a problem exists with this method
of construction where the material to be stored
is not free flowing, as the interior of a
silo must be free from projections which might
cause bridging or otherwise hang up the
material. In the case of prefabricated steel
silos, these usually are circular in horizontal
cross-section, blocks of individual units or
containers adjacently located being constructed,
Such an assembly, however, occupies unneces-
sary ground space, and is expensive to roof
over, besides which long conveyor runs and
associated heavy supports are required.

An object of this invention is to provide
a construction of silo which is built up using
plates as the walls, and which when built
into an assembly of a number of adjacent
containers occupy a minimum of ground space.
Another object of the invention is to provide a
construction of silo built up from metal, e.g.
steel plates, in which the interior surface is
smooth and unbroken, being devoid of ribs,
corrugations or like internal projections, and

[Price 4s. 64.]

Those uniting
pressure, and the parts can be set up and

er ected—eastty—Fre—chutes—

strips and the end of an adjacent web are T- ]
the

obtained. 5 Figure 5 is one in which the outer

PATENL SPEGIBICATION

t he
y consi sting of

construction ;@Qﬁi’%‘?@%

open

and
fl at
The

fl anges extending fromtheir
OPDPet ween which and and on

the panels P, a space is forned

whi ch cdnt Cl4+F @Ak 71305 &8P f adj acent pl ates one above
COMPLETE SPECIFICATION

Improvements in and relating to Silo Assemblies and
like Containers

yet is of adequate strength particularly against
bulging or bursting. A further object is to pro-
vide a construction of silo which can be pro-
duced economically and erected easily, and is
strong yet not using an excessive amount cf
material in its construction,

Thus in its preferred form the invention
provides a silo assembly built mainly from
steel plates, each unit or container having
smooth interior walls substantially free from
internal horizontal projections, and which is
economical in cost, and can be erected quickly
and easily.

According to this invention there is pro-
vided 2 silo assembly consisting of a number
of individual containers each with its walls
built up from rectangular plates so as to
present a substantially smooth interior to the
container, and ecach container of polygonal
shape in horizontal cross-section, the plates
having flanges extending from their horizontal
edges and on the outside of a wall, whereby
contiguous flanges of adjacent plates, one above
the other, of a wall can be secured together
by bolts and nuts, rivets or like attachment
means, the individual containers being set up
in close proximity to one another, web strips
being provided uniting flanges of an individual
container where adjacent and substantially co-
planar with those of another container, ties
or straps also being provided at the corner
junctions of the plates of a container from the
end of a flange assembly of a side to the
assembly at the adjacent side. The containers
preferably are built from metal, e.g. steel
plates and are rectangular in horizontal cross-
section, and the flanges of the outer sides of a
container are strengthened by horizontal strips
which can be of L-section secured to the
flanges, and the ends of the strengthening
strips or strengthening strips and web plates
are tied,
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degree of fire resistance. This conveniently is
obtained by using horizontal strips of open
or lattice form around the assembly and pro-
viding outer vertical panels secured to the
outer edges of the strips so that a space is
formed between the plates and outer panels.
This space is filled with fire-resistant material
such as a light-weight concrete material.

Also, according to a further feature of this
invention, a silo assembly as above set forth
is provided, there also being provided a hopper
or feed chute outlet at the bottom of each
container, and of a cross-section corresponding
therewith, each said hopper having at least one
wall inclined to the vertical and sloping in-
wardly to form a downwardly tapering hopper
narrowing to a bottom outlet, the top of each
hopper being bounded by a channel-section in-
wardly facing ring rim, the relative widths
of the flanges being such to accommodate any
inclination of a wall of the hopper.

The construction according to this inven-
tion enables a silo assembly to be built com-
prising individual containers or cells, which
assembly is rigid and light in weight in com-
parison with usual structures. The height of
the rectangular plates will be such that an
operator can reach down and unite the flanges
of adjacent (one above the other) plates as
the containers are erected. Further, the web
strips can be apertured to permit a man’s hand
to pass through an aperture. This enables
erection to proceed without resort to blind
rivetting or other form of blind fixing.

The corners of plates of adjacent walls are,
of course, united, for example by using vertical
angle strips, and nuts and bolts or rivets.
These strips can be covered by fairings.

In the case where the chutes are of some
height, additional rings may be provided
spaced apart therealong. Thus the chutes can
be prefabricated from rectangular plates,

in Figure

Referring firstly to Figure 1, the silo
assembly consists of four separate containers
or cells C. Two, or more than four, could
be built according to requirements. Each con-
tainer is built up from rectangular steel plates
P each having a flange F along top and
bottom edges. Adjacent plate corners are united
by angle-section uprights 10. It will be seen
that the interior of each cell is unbroken,
having no inwardly directed horizontal pro-
jections, and the uprights 10 may have fair-
ing pieces arranged so that bolts connecting
the plates and uprights are concealed. Such
a fairing piece FP is shown in Figure 5.

The contiguous flanges F of adjacent con-
tainers C are united by web strips W, these
having apertures 11 therethrough. This
results in all of the containers being held
rigidly together. Moreover, the web strips with

the plates form an I-section beam structure. .

The plates P are of light gauge, and the web
strips W ensure a lightweight, firm structure
of silo assembly. The height of each plate,
and the provision of the apertures, permits
an operator to carry out building up, as the
operator can treach down and insert bolts
through holes through the flanges during con-
struction.

On the walls, on the outside of the assembly,
i.e. a wall where there is no parallel adjacent
wall of another unit, L-section stripshare
secured, these also imparting strength to the
assembly. In order to relieve shear forces con-
centrated on the ends of the web strips W,
adjacent ends of strips are connected by straps
T, in the example shown in Figure 1, in
the form of tie bars. These straps are neces-
sary between each web strip W and strip S, as
shown.

In the construction illustrated in Figure 5,
the straps T consist of L or T-shaped plates.
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35 from this Figure that the |Iower flange F of adjacent co-planar- strips
at the corners being 100 the bottomof the unit C bears on the upper
united by ties or straps, whilst the ends of flange w of the rim to
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Cross-section COIfr_om steel plates and of downwardly tapering tainer, ties or straps also being provided at the
form. In the example of Figure 1 of the draw- corner functions of the plates of a container
ings, two walls of each hopper are vertical, the from the end of a flange assembly of a side
25 other two inclining to produce a downwardly to the assembly at the adjacent side. 90
tapering construction, whilst in Figure 5, only 2. A silo assembly as claimed in Claim 1,
one wall is inclined. The top of each hopper wherein the plates are metal plates.
or chute H is embraced by a rim R of in- 3. A silo assembly as claimed in Claim 1 or
wardly facing channel section, and it will be 2, wherein the containers are rectangular in
30 seen also that the flanges of this rim on the horizontal cross-section. 95
inclining walls are of different widths to 4. A silo assembly as claimed in Claim 1, 2
accommodate the angle. This is shown in or 3, wherein the flanges on the outer sides of
Figure 4, where the upper flange  is narrower the assembly are strengthened by horizontal
than the lower flange =, It will also be noted strips secured to the flanges, the ends of
35 from this Figure that the lower flange F of adjacent co-planar strips at the corners being 100
the bottom of the unit C bears on the upper united by ties or straps, whilst the ends of
flange w of the rim to which it is secured, adjacent co-linear strips along the walls are
for example by welding. A horizontal beam tied together, and also to the adjacent end of a
B is provided to bear the adjacent rims R of web.
40 adjacent hoppers. 5. A silo assembly as claimed in Claim 4, 105
Figure 6 shows an alternative and preferred wherein the ties or straps comprise L-shaped
arrangement in which a channel section mem- plates at the corners, and T-shaped plates
ber CH is welded on to the top of the flange along the walls.
w so that the bottom flange F of the bottom 6. A silo assembly as claimed in Claim 4 or
45 unit C bears on the top flange of the member 5, wherein the horizontal strips are of open 110
CH to which it is secured, for example by or lattice form, and outer vertical panels are
bolts or rivets. provided secured to the outer edges of the
Further rims R are provided below the junc- strips so that a space is formed between the
tion of the containers and hoppers to increase plates and outer panels, said space being filled
" 50 strength, and conveniently to embrace joints with fire resistant material. 115
between plates. Addirional stiffeners can be 7. A silo assembly as claimed in any one of
provided for the hopper units and silo con~- the preceding Claims, wherein a hopper or
tainers if necessary. For example, stiffeners feed chute outlet is provided at the bottom
12 (Figures 2 and 3) can be provided on the of each container, and of a cross-section cor-
55 inclined walls of the hoppers, and also hori- responding therewith, each said hopper having 120
zontal angle-section stiffeners can be provided, at least one wall inclined to the vertical and
for example at the junction of plates. The sloping inwardly to form a downwardly taper-
hoppers have outlets O. ing hopper narrowing to a bottom outlet, the
The construction of silo assembly as herein top of each hopper being bounded by a
60 described is particularly suitable for contain- channel-section inwardly facing ring rim, the 125
ing fragmented materials such as meat, fish, relative widths of the flanges being such to
cake, offal and nut meals, where the free flow accommodate any inclination of a wall of the
characteristics compared with cereal grains are  hopper.
_ poor. The assembly is light in weight, yet of 8. A silo assembly as claimed in Claim 7,
65 adequate strength, particularly to resist internal ~ wherein each hopper is built up from plates, 130
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% n inner L-section rail and an outer upright tainer, and each container of polygonal shape 75
rail, united by a lattice of flat or round section. in horizontal cross-section, the plates having
The outer upright rails provide support for an flanges extending from their horizontal edges
outer corrugated panel OP, between which and and on the outside of a wall, whereby con-
the panels P, a space is formed which con- tiguous flanges of adjacent plates one above

15 tains a suitable lightweight fire resistant the other of a wall can be secured together 80
material such as a foamed concrete or other by bolts and nuts, rivets or like attachment
material F.R. Suitable cover plates (not shown) means, the individual containers being set up
can be provided to prevent the material from in close proximity to one another, web strips
entering into the gap between adjacent cells C. being provided uniting flanges of an indi-

20 Each container C is supported above a vidual container where adjacent and substan- 85
hopper or chute H, this also being built up tially co-planar with those of another con-
from steel plates and of downwardly tapering tainer, ties or straps also being provided at the
form, In the example of Figure 1 of the draw- corner functions of the plates of a container
ings, two walls of each hopper are vertical, the from the end of a flange assembly of a side

25 other two inclining to produce a downwardly to the assembly at the adjacent side. 90
tapering construction, whilst in Figure 5, only 2. A silo assembly as claimed in Claim 1,
one wall is inclined. The top of each hopper wherein the plates are metal plates.
or chute H is embraced by a rim R of in- 3. A silo assembly as claimed in Claim 1 or
wardly facing channel section, and it will be 2, wherein the containers are rectangular in

30 seen also that the flanges of this rim on the horizontal cross-section. 95
inclining walls are of different widths to 4. A silo assembly as claimed in Claim 1, 2
accommodate the angle. This is shown in or 3, wherein the flanges on the outer sides of
Figure 4, where the upper flange e is narrower the assembly are strengthened by horizontal
than the lower flange ='. It will also be noted strips secured to the flanges, the ends of

35 from this Figure that the lower flange F of adjacent co-planar strips at the comers being 100
the bottom of the unit C bears on the upper united by ties or straps, whilst the ends of
flange = of the rim to which it is secured, adjacent co-linear strips along the walls are
for cxample by welding. A horizontal beam tied together, and also to the adjacent end of a
B is provided to bear the adjacent rims R of web.
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Figure 6 shows an alternative and preferred wherein the ties or straps comprise L-shaped
arrangement in which a channel section mem- plates at the corners, and T-shaped plates
ber CH is welded on to the top of the flange along the walls.
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45 unit C bears on the top flange of the member 35, wherein the horizontal strips are of open 110
CH to which it is secured, for example by or lattice form, and outer vertical panels are
bolts or rivets. provided secured to the outer edges of the

Further rims R are provided below the junc- strips so that a space is formed between the
tion of the containers and hoppers to increase plates and outer panels, said space being filled

" 50 strength, and conveniently to embrace joints with fire resistant material. 115
between plates. Additional stiffeners can be 7. A silo assembly as claimed in any one of
provided for the hopper units and silo con~ the preceding Claims, wherein a hopper or
tainers if necessary. For example, stiffeners feed chute outlet is provided at the bottom
12 (Figures 2 and 3) can be provided on the of each container, and of a cross-section cor-

55 inclined walls of the hoppers, and also hori- responding therewith, each said hopper having 120
zontal angle-section stiffeners can be provided, at least one wall inclined to the vertical and
for example at the junction of plates. The sloping inwardly to form a downwardly taper-
hoppers have outlets O. ing hopper narrowing to a bottom outlet, the

The construction of silo assembly as herein top of each hopper being bounded by a

60 described is particularly suitable for contain- channel-section inwardly facing ring rim, the 125
ing fragmented materials such as meat, fish, relative widths of the flanges being such to
cake, offal and nut meals, where the free flow accommodate any inclination of a wall of the
characteristics compared with cereal grains are  hopper.
poor. The assembly is light in weight, yet of 8. A silo assembly as claimed in Claim 7,

65 adequate strength, particularly to resist internal wherein each hopper is built up from plates, 130



and further bounding ring rins are provided 11. A silo assenbly
substantially as herein around each hopper at plate junctions.

described with reference to—the drawings— —9O. A-silo-assephly-as
clainmed in Caim 7 acconpanying the Provisional Specification or or

8, and as limted by daim2, conprising Conplete Specification. 5 pairs
of containers in side-by-side relation, at | east two pairs in line,

Wi th opposite sides KI NGS PATENT ACGENCY LI M TED of the hopper sl oping
in towards one4anot her. 1,006,378y 10. A silo assenbly as
claimed in any QE further bounding ring rims arﬁpro;gded KI'NG, A sito a%gmﬁlpglbgrﬂhlﬂ;sas?hereﬁi or

9, wherein the |aQWeS each hopper at plate ]um{t]oﬁseCt or des@nﬂed Mo . referenk®) topkiat Eraﬁiilgsea_.Ch
container is secu e"dsxbmsiemblw he claxmed in Claim 7Regiospayieg] thPRrw@isipnah§pmification or

channel secti n°¥|'“ "mg”és(‘f'@l mplet¢ AgerificatigBen Victoria
éontamers in 1d 4 —51 relanon, at
’ t

Street, Londo pairs in opposxte 81des _ KINGS PATENT AGENCY LIMITED
Agents for the Appk ihespa soping i in towards one andgi®@Ni Ngt on Spa: PBy nted for Her

Mpj esty's Stati onlé)ryx smﬁfaaswly p\clained iCouwy Per Press B. T. Kivg, ](1Leam ngt on)

l s rel & er
Ltd. - 1965. P;B' I B$ ontamer is sec?xre ¥ ]e 25 Sout ‘i:@m? é\atent Agent ngs. )
London, , cﬁagﬁpl iuﬁ mﬁqm a rgﬁa){ne‘bg‘ec taihghe@ueen Victoria - Street, London, E.C 4. .
member. Agents for the Applicants,

Leamington Spa: Printed for Her Majesty’s Stationery Office, by the Courier Press
(Leamington) Ltd.—1965. Published by The Patent Office, 25 Southampton Buildings.
London, W.C.2, from which copies may be obtained.

0y g



