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) ‘The-present. invention- has todo -with improve-
ments-in’silos and-the like. The-silo .construction -

herein- disclosed-is distinctive in. the sense that it

is made up from-sections. of -wood -staves -and-
5.cwire- or-similar-material.-
the -invention.-is :to -provide.-a -gilo. .construction -

which.-is made in-sections which- can: he. set:-on
top.of-each other so as to build. up the structure

to the desired height. Each of these sections is .

107i:self~contained. and-is formed of a strip or length

1558

of--specially- woven “stave material .50-that. when .- tru ¢
- and which'is alsoc provided with an interior lining .

pent -around. into circular-form; the.staves.thereof
comé substantizlly together into-a tight silo-con-
struction:: '

or section is bent into circular form,

2051.0fi: the :consecutive - staves approach- each :other

25:;

more closely. In this connection: it.is-an.-object.

to: providelongitudinal-strand .wires. which .lie

against the outer-surfaces of the .staves-and take -
practically: the: entire tension. force. to.which-the.
. material.is subjected;-said-wires. being.relatively.:
heavy ‘and:passing straight-across from stave to.
stave; together. with tie wires .of. Alighter‘:-materialr
which -are -extended-around -the:other: facesof -
thestavesand are connected tothe longitudina_.n'y :

30.-extending: heavier wires by-twisting- gperations.

35 ends; -of - the “section of- stave material-may be.
by tightening- up nuts or .
bolts which-operate directly. upon:the Jongitudi-
nally’ extending 'strand. wires, thus: providing--a -
maximum-strength and resisting: power 10- resist+
40: thig-pursting force due-to the material contained-~

45

50+

55

i A-further: object of the invention relates.to-the -
provision of a -new-and-improved connecting.de- .
vice at thie-ends:of the-stave -structure,. which -

connecting -device -is - so-arranged that. the two:

drawn: firmly together

within-the :silo.- _

: Another'-featu're of the invention Iela’tes--"tcy?the'-
provision of & new and improved means for con--
necting the top and bottom edges, -of theiconsee="

utive silo sections, together so-as to erect, the'sec-

tional structure to-the desired height. This:con-"

necting ‘means' comprisesa series” of Z-8haped-
clips whichcan be haoked over the top edge por-
tieh of one silo section and thus establish ‘up--
wardly . facing sockets to receive and support the’
lower..edge portion of the next higher silo see--
tion. By means of this simple expedient,” the
silo can be erected to the desired height with very”
little work and simple operations; and conversely,

One. of- the objects -of |

In connection-with-the foregoing, it-is an ob-. -
ject: of. thevinvention to. provide.a ‘stave. struc--
ture in- which . the:stavesare set or WOVen.-S0. -
close together edge-to-edge that-when the.‘strj‘;pf
the. edges:

asifthé} silo. is -emptied, “tHe"sections may be suc~
cessiv'ely_'.take’n down and stored away.’ :
Aniother object of ‘the invention is to provide"

" a sectionalized silo of such a natuire ‘that the
" différent sections can be readily packed and either”
stored or. shipped in packages of very ‘small and"”’

convenient size, . Firthermore; these sections are”

. relatively light so that-they can be easily handied

and. transported or erected.” . " . -
A further object of the inventién is to. provide
a .silo stricture embodying-the above features”

of. special paper which serves o establish a tight

_structure and at. the ‘same time not add appreci=

ably to the weight or cost of the silo:"

“Othér objects and uses of "the” invention ‘will
appear. from a’ detailed description-of tlhie same,”
which consists “in the: features “of “construction

“and’combinations -of parts-hereinafter described :

and claimed.” -
In the drawings: oo ‘
Figure. 1 shows a perspective view 'of the ex-

terior -of- a silo” embodying’ “the features of the

present.invention .and which’ silo is “puilt ‘to the

height. of four §eétio'hs;

Figu_'i:ezz “shows .a perspectiwlfe;“vievv" of ‘one of -
" the clips .or.conhestors by whicki'the” consecutive -

silo sections are erected and supported -in place;

Figure 3 shows a detailed face view.of the end
portions of & ‘section"of theé fabric, together with
the connecting device by means of which they are’
joined together; . . o '

" Figure 4 shows'a detailed fragmentary section
through‘ {Hé connector taken substantially on the -
life &4 of. Figure~3, looking in the' direction of
thé arrows; . o - ' .

Figure 5 shows a fragmentary ‘perspective view
of ‘a .portion. of ‘the fabric twisted around into
circular formi; . . S o o

" Pigure. 6 shows a fragmentary longitudinal
section througha portion of fabric as the same”
ig-originally woven ‘in flat’ form and before be-~
ing bent into the:curved or circular 'form; )

Figure 7 shows a view ‘similar to Figure 6, with
the “exception that “the- fabric “has been - bent
around into curved formy " - '

“igure” 8 Shows a fragmentary longitudinal
section through a piece of the lining paper used’
forlining the interior of the silos: ~ .~

“Figure 9 shows a fragmentary face view of a
section “of ‘stave material-of ‘modified- construc-
tion which may bg“used"in'building up the-silo;

‘ Figure 10 shows & fragmentary section on the
line 10—-10-0of Figure 9, looking' in-the’ direction-
of the arrows; and o S
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Figure 11 shows a fragmentary top edge view
of a portion of silo built up from two strips of
slatting of still another modified form of con-
struction.

Referring first to Figures 5, 6 and 7, in par-
ticular, the fabric comprises a series of staves
0, which are set close together edge to edge;
and the longitudinally extending tie wires |1 are
placed against the outer surfaces of the dif-

ferent staves, there generally being provided

about five of these longitudinally extending tie
wires in the height of each stave section. The
longitudinally extending tie wires 10 are rela-
tively heavy and fairly stiff and are strong enough
to take the necessary tension established by the
bursting force due to the contents of the silo.
There are other relatively light tie wires (2,
which are placed against the inside face of the
stave and are then extended across the edges of
the stave and wrapped around the heavy wires
I1, first in one direction and then in the other,
as clearly shown by examination of Figures 6
and 7, in particular. Due to the twisting of the
wires 12, around the wires 11, first in one direc-
tion and then in the other, the wire sections 12
are alternately staggered above and below each
other when the stave section is stood upright as
in Figure 5. Furthermore, the consecutive staves
10 are placed just as close together as is possible
with the twists of the wires 12 around the corre-
sponding wires (1.  This is clearly indicated in
Figure 6. Then when the material is bent or
twisted into the curved form of Figure 7, the

. wire sections 12 will lie alternately above and

below each other as clearly shown in Figure 7,
thus permitting the inner corners of the con-
secutive staves to come very. close together, In
fact, when the fence is twisted or bent severely,
the wires 12 will slightly imbed themselves. in the
corner of the staves so as to permit said corners
to approach even closer together.

The silo structure is built up from a series of
staves sections such as 13, 4, 5, ‘and 16, in
Figure 1. Each of these sections comprises a
section of the -stave material bent around into

circular form and with its ends then connected

or joined together by means of a connector such

as 11, the details of which will be explained"

presently. The consecutive silos sections 13, 14,
15, and (6, are of consecutively, slightly smaller
size, equal substantially to the thickness of the
stave material, as clearly shown in Figure 1.
A series of connectors (8 are provided for sup-

porting the consecutive silo sections in proper .
position. Each of these connectors 18 is formed

of strap metal bent into Z form so as to es-
tablish the parallel arms. 19, 20, and 21, connected
together by the cross pieces 22 and 23. After

the lowermost silo section 13 has been set up and”

its ends fastened together, a series of the clips

or connectors 18 are set into place by hooking .

them on to the top edge of the lowermost silo
section so that their upwardly facing hooks are
located at the inside of the silo section.
next silo section 14 is then bent around into cir-
cular form and has its ends fastened together,
and this silo section is then lifted up and set
into place and supported by the upwardly facing
hooks of the lower section.” In this way the con-

secutive sections are built up and set into place

on top of each other to the desired height.
The - ends of each. silo section are joined to-

gether-by the connectors 7 in the manner which ’

we will now explain; .
For this purpose, the longitudinally extending

The

tie wires Il are carried a few inches past the
last stave of the section and are then twisted into
the loops as shown at 24 and 25 in Figure 3.
Screws 26 and 27 having the eyelets 28 and 29
are fastened to the loops 24 and 25 respectively
so that said screws 26 and 27 may be used as
attaching means.

The connector 1T comprises a length of angle
bar bent into the form of a loop having the verti-
cal arms 30 and 31, the top cross piece 32, and
the bottom cross piece 33. The tie wire ends
lie. beneath the arms 38 and 31, and the screws
26 and 27 are extended through holes in the
outwardly extending flanges of the vertical arms
30-and 31, and nuts 34 and 35 are then threaded
on to the screws 26 and 27 and tightened up so
as to draw the tie wires {1 tight and so as to
tighten up the silo section.

When the silo is taken down, each of the secs
tions may have its ends disconnected by removing
the nuts 34 and 35 so that the silo section can
be laid out flat and stored within a minimum
of space, and the connectors 17 likewise may be
stored within a very small package.

Usually the interiors of the silo sections will
be profected and lined with a heavy paper such
as shown in Figure 8, which is a cross section

_through some of this paper, greatly exaggerated

in  thickness. This paper comprises usually
three layers 36, 31, and 38, between which are
Placed the sisal fibres 39 and 40, the consecutive
layers ‘and sisal fibres being stuck and firmly
adhered together by means of asphaltum, or other
suitable material. Usually the sisal fibres of the
layer 39 will extend in one direction, and the
sisal fibres of the layer 40 in another direction
so that the completed three ply paper is greatly
reinforced and strengthened in all directions by
the fibres. ’ ’

In Figure 7, the paper lining is designated in
its. entirety by the numeral 41.

In the modified construction of Figures 9 and
10, the stave material comprises the staves 42

which are placed-close together and are joined
45
by means of U-shaped clips 44 which are driven

to the longitudinally extending strand wires 43

through the staves and around the strand wires

{11
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and have their inner ends riveted over as shown -

in Figure 10. With this type of slatting, the
staves can be placed at exactly the desired spac-
ing from each other so that when the material
is bent around into cutved form as in Figure 7,
the edges of the staves will close together.

In the further modified construction of Fig-
ure 11, there are provided two strips of stave
material designated 45 and 46 respectively. In
each of these strips, the staves 4T are separated
from each other a distance slightly greater than
the width of the stave, and the two sections 45
and 46 are so set that their staves compliment

each other and the spaces in the one' section are.

occupied by the staves of the other section, etc.
Thus the two sections together establish a sub-
stantially tight and closed silo. . .

It will also be noted that the strand wires 48
of the section 45 are laid against the inside faces
of the staves whereas the strand wires 49 of the
section 46 are laid against the outside faces of
the staves; and it will also be noted that the tie
wires 50 for the section 45 are deflected outward-
1y around the staves 47 thereof and that the tie
wires §{ of the section 46 are deflected inwardly
around the staves 47 thereof.

‘While we have herein shown and described only

certain embodiments of the features -of our pres-
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ent invention, still-we do-not intend to-limit our-

-selves. thereto’ except as ‘we may do 50 'in the
‘claims. o B ' R
We claim: ‘ S C
1. A silo comprising a series-of -¢ylindrical sec-

-tions located one above the other, each section
comprising a strip of stave -material formed -of.
vertical staves and longitudinally - extending
-strand wires, ‘together with tie wires securing the

staves-to the strand wires, the staves -of each sec-

tion being located in close edge proximity to each

other and the strand wires being located ‘against
the outer faces of said staves and ‘the tie wires
‘heing carried arcund the inner faces of the staves
and being twisted around the strand wires inter-

‘staves and in -consecutively
opposite directions, whereby ‘the bending of the
stave :material inte the ‘cylindrical form of the
silo Tesults in ‘bringing the inner edge portion of

“the staves into .closer proximity to each.other to

establish a tight inclosure, means for joining to-
gether ‘the end portions of each stave section
comprising a rectangulaxr locking member formed
-of angle bar having one of its flanges lying in-a

plane and its other flange projecting outwardly
“at right angles to said plane, and placed in prox- .

imity to the adjacent end portions of the stave
section, threaded bolts connected to +the end por-
‘tions of the strand wires and extended through
‘the.opposite flanges of the time ‘member, and nuts

_on said ‘bolts operating against the flanges of the
tie member and serving to place and maintain the -
“tions,
“¢omprising a strip -of stave material formed-of .
vértical -staves and longitudinally -extending :
sgtrand wires, together with tie wires securing the

strand wires under tension, the consecutive sec-
tions of the silo being of slightly diminishing size
measiired in ‘a vertical difection, and means for
connecting the consecutive silo sections together
and retaining them in vertical relationship com-
prising Z-shaped members hooked over the upper
edge portion of each lower section and serving to
support the lower edge portion of each proximate
upper section within the upwardly facing hook
portion of such memober, substantially as de-
scribed.

9. A silo comprising a series of cylindrical sec-
tions located one above the other, each section
comprising a strip of stave material formed of
vertical staves and longitudinally extending
strand wires, together with tie wires securing the
staves to the strand wires, the staves of each sec-
tion being located in close edge proximity to each
other and the strand wires being located against
the outer faces of said staves and the tie wires
being carried around the inner faces of the staves
and being twisted around the strand wires inter-
mediate between the staves and in consecutively
opposite directions, whereby the bending of the
stave material into the cylindrical form of the
silo results in bringing the inner edge portions of
the staves into closer proximity to each other to
establish a tight inclosure, means for joining to-
gether the end portions of each stave section com-
prising a rectangular locking member formed of
angle bar having one of its flanges lying in a
plane and its other flange projecting outwardly
at right angles to said plane, and placed in prox-
imity to the adjacent end portions of the stave
section, threaded bolts connected to the end por-
tions of the strand wires and extended through
the opposite flanges of the tie member, and nuts
on said bolts operating against the flanges of the
tie member and serving to place and maintain
the strand wires under tension, the consecutive
sections of the silo being of slightly diminishing
size measured in a vertical direction, and means

; :3

for -connecting the consécutive silo-sections to-
gether and retaining them in vertical relation-

“ship, substantiaily -as ‘described.

‘8. A silo-comprising a series of cylindrical sec~

“tions located one above the other, each section

.comprising -a strip of stave material’ formed -of

“vertical staves ‘and longitudinally - extending
-strand wires, together ‘with tie wires securing the

staves to‘the strand wires, the staves of each sec-
‘#ion being located in close edge, proximity to-each
‘other and the strand wires being located against

“fhe outer faces of said staves‘and the tie wires

‘being carried around theinner faces of the staves
‘and being twisted around the strand wires inter-

“mediate between the Staves and in consecutively

opposite directions, whereby the- bending of the
stave material into the cylindrical form of the silo
résults in bringing the inner edge portions of the

staves into closer proximity to-¢ach dther to.es-
tablish a tight -inclosure, means for joining to- -

gether “the -end ‘portions of each stave section,
the consecutive sections of the silo-being of slight-

1y diminishing ‘size measured in-a vertical direc-

tion, and means for connecting the consecutive

silo sections together and retaining them in ver- "

tical relationship - comprising -Z-shaped members
hooked over -the upper edgé portion of each lower

‘section and serving to support the lower edge
sportion of each proximate upper section within

the upwardly facing hook portion of such ‘mem-
‘ber, substantially as described. - : o

4, A Silo‘comprising a series of cylindrical 'sec-
located ‘one above the other, each section

staves to the strand wires, the staves of each sec-
tion being located in close edge proximity to each
other and the strand wires being located against
the outer faces of said staves and the tie wires
being carried around the inner faces of the staves
and being twisted around the strand wires inter-
mediate between the staves and in consecutively
opposite directions, whereby the bending of the
stave material into the cylindrical form of the silo
results in bringing the inner edge portions of the
staves into closer proximity to each other to es-
tablish a tight inclosure, means for joining to-
gether the end portions of each stave section, the
consecutive sections of the silo being of slightly
diminishing size measured in a vertical direction,
and means for connecting the consecutive silo sec~

‘tions together and retaining them in vertical rela-

tionship, substantially as described.

5. A silo comprising a series of cylindrical sec-
tions located one above the other, each section
comprising a strip of stave material formed of
vertical staves and longitudinally extending strand
wires, together with means for securing the staves
to the strand wires, the staves of each section be-
ing located in close edge proximity to each other,
whereby the bending of the stave material into the
cylindrical form of the silo results in bringing
the inner edge portions of the staves into closer
proximity to each other to establish a tight en-
closure, means for joining together the end por-
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tions of each slat section, the consecutive sections "

of the silo being of slightly diminishing size
measured in a vertical direction, and means for
connecting the consecutive silo sections together
and retaining them in vertical relationship, com-
prising Z-shaped members hooked over the upper
edge portion of each lower section and serving
to support the lower edge portion of each proxi-
mate upper section within the upwardly facing
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hook portion of said member, substantially as de-
scribed.

6. A silo comprising a series of cylindrical sec-
tions located one above the other, each section
comprising a strip of stave material formed of
vertical staves and longitudinally extending
strand wires, together with means for securing
the staves to the strand wires, the staves of each
section being located in close proximity to each
other, whereby the bending of the stave mate-
rial into the circular form of the silo resulis
in bringing the inner edge portions of the staves
into closer proximity to each other to establish
a tight enclosure, means for joining together the
end portions of each stave section, the consecu-
tive sections of the silo being of slightly dimin-
ishing size measured in a vertical direction, and
means for connecting the consecutive silo sections
together, substantially as described.

7. A silo comprising a ecylindrical section of
stave material formed of vertical staves and lon-
gitudinally extending strand wires, together with
tie wires securing the staves to the strand wires,
the staves of each section being located in close
edge proximity to each other, and the strand
wires being located against the outer faces of
said staves and the tie wires being carried around
the inner faces of the staves and being twisted
around the strand wires intermediate between
the staves and in consecutively opposite direc-
tions, whereby the bending of the stave mate-
rial into the cylindrical form of the silo results
in bringing the inner edge portions of the staves
into closer proximity to each other to establish
a tight inclosure, means for joining together the
end portions of the stave section comprising a

2,008,688

rectangular locking member formed of angle bar
having one of its flanges lying in a plane and
its other flange projecting outwardly at right
angles to said plane, and placed in proximity to

the adjacent end portions of the stave section,

threaded bolts connected to the end. portions
of the strand wires and extended through the
opposite flanges of the tie member, and nuts
on said bolts operating against the flanges of
the tie member and serving to place and main-
tain the strand wires under tension, substantially
as described.

8. A silo comprising a section of stave mate-
rial formed of vertical staves and longitudinally

. extending strand wires, the staves being located

in close edge proximity to each other, means
for joining the staves to the strand wires, where-
by the bending of the stave secfion into the cy-
lindrical form of the silo results in bringing the
inner edge portions of the staves into closer
proximity to each other to establish a tight in-
closure, means for joining together the end por-
tions of the stave section comprising a rectangu-
lar locking member formed of angle bar having
one of its flanges lying in a plane and its other
flange projecting outwardly at right ansgles to
said plane, and placed in proximity to the ad-
jacent end portions of the stave section, thread-
ed bolts connected to the end portions of the
strand wires and extended through the opposite
flanges of the tie member, and nuts on said bolts
operating against the flanges of the tie member
and serving to place and maintain the strand
wires under tension, substantially as described.
J. WAYNE DENNING.
JOSEPH M. DENNING.
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