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"UNITED STATES PATENT OFFICE.
' ‘ FRANK J.VV‘AN éom, OF UNADILLA,'NE_W‘YORK, o
D | L SILO'STRUCTI}RE.» '
v Abplicé.tion filed March 20;1922; Serial No. 545,117,

To all whom it may concern: - gether with radially arranged rods-extend-
" Be it known that I, Fraxk J. Van Corr, ing from one side of the silo to the .oppo-.
a citizen of the United States, and a resi- site side of the silo for preventing any move-

" dent of Unadilla, in the county of Otsego ment of the silo wall. - = ..

% and State of New York, have invented a  Still another object is to proyide means 55
cortain new and useful Silo Structure, of for drawing the silo wall to position where
which the following is a specification. . . " it will form a substantially true circle and

‘The object of my invention is to provide for maintaining it in its.true circular form,
a silo structure of simple, durable and com- the last mentioned means being detachably
10 paratively inexpensive construction. . - - mounted, so that when the silo is being filled 60
More particularly, my invention relates to with ensilage the parts may- be removed
a silo structure, wherein the silo staves used ~and mnot be.in- the way with the filling of
in constructing the silo are very thin- and the silo.: TR
about half as thick as the ordinary wooden: = With these and.other ‘objects-in view, my
15 staves now commercially used. - invention consists in the construction, ar: 65
My invention relates particularly to a rangement and combination of the’ various
silo structure of very thin staves, in which parts of my device, whereby:the objects con-
the staves and the reinforcing elements are templated are attained, as hereinafter. more
used therein in such a peculiar manner that fully set forth, pointed out in .my: claims,

20 the thin staves will prove as efficient and.as and. illustrated in the accompanying draw- 70
strong as the staves ordinarily commer- Ings, in which: - K
cially used. , ; ' Figure 1 is a side elevation of my im- -

Still another object is to construct a silo proved silo, parts being .broken away to.
of thin staves, the arranging of the staves better illustrate the construction. D

95 in circular form and then drawing them up Figure 2 is a detail perspective view, 75

ticht against each other for preventing their showing the staves abutting against the door

movement, and then placing wooden strips frame. - e T

around the exterior of the ‘staves and se- . Figure 3.is a sectional view taken: .on the '

curely fastening the strips to the staves, so line 3—3 of Figure 1, showing the reinforc-
that when the staves and strips are united 1ng means near the upper end of the silo. - so-

“together, they jointly will be as strong and . Figure 4 is a’ perspective, sectional -view

as efficient as the ordinary so-called “two- of a slightly modified form of a silo, show-

inch stave.” The staves I preferably use ing iron hoops and . wooden bands. extend-
may be properly termed “one-inch staves.” 1Ng clear around the silo and over the door

35  Still another object is to provide means opening. . . - eieli
“for anchoring the iron bands or hoops to - Figure5 isa top view of the silo with the -
the door frame, so that when the hoops or roof thereof removed. e
bands are tightened up for drawing the - Ficure 6 is a detail, sectional vidw taken
staves towards the door frame, the door on the line 6—6 of Figure 5. showing the
40 frame will be held against any movement  coacting means for anchoring the- guide. 9
relative to the hoops. . cables to the silo and for -maintaining the
Still another object is-to provide rein- “filler members in proper position, 3
forcing means arranged within the silo wall . Figure .7 is a- perspecti i

)

» tive view showing
~ structure and near the top thereof, the rein- one of the brackets for maintaining the ends
45 forcing means preventing any possible in- of the filler members. = . ¢ S e
ward movement of the staves relative to  Figure 8 is a side elevation of .one of the :
each. other and at the same time tending to clamp devices, to which the guide cables are
cause the silo to remain in a true circle. secured..- This form of .clamp -is illustrated -
Still another object is to provide rein- inmy Letters Patent, issued to me on'a clamp
50 forcing means near the top of the silo, to- on March11,1919;, No. 1,296,883.5. - .. =" . 100

95
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Figure 9 is a detailed view showing the
means for anchoring the iron hoops to the
door frame of the silo.

Figure 10 is a detailed, sectional view
taken on the line 10—10 of Figure 9.

_ Figure 11 is a top, plan view of a silo
structure with the roof ‘thereof removed,
showing the removable means for drawing
the silo to a true circular form; and

Figure 12 is a central, sectional view
taken on the line 1212 of Figure 11. .

In the accompanying drawings, I have
used the reference numeral 10 to mdicate an
ordinary cement base for a.silo and 11 to in-
dicate the vertically arranged door frame
members, ' :

The door frame members 11 may be pro-
vided with cross pieces or may be spaced
apart without any cross pieces arranged
therebetween, ‘ '

At the top of the door frame members 11,
I have shown a cross'piece 12. The particu-
lar means arranged “for preventing the door
' towards
each other will be hereafter more fully set
forth. - - .

‘Each of ‘the door frame members-11 is
provided on one of its sides with a tongue 13
designed to be received in'a groove formed
in“the staves'14 of the silo.  The staves 14
are of the ordinary tongue and groove type,
but are just about half as thick as the ordi-
nary so-called “two-inch” commercial stave.

‘The staves 14 are placed vertically upon
the base or foundation 10 and iron Loops 15
are then placed around thé staves.
ends of the iron hoops 15 are formed svith

loops 16 and are connected together by a-

bolt 17 extending into the loops 16. The
tightening of the bolt 17 will cause the hoops
15 to be drawn tightly around the staves 14.
The hoops 15 prevent the expansion of the
silo wall. I '

Wooden bands or strips 18 are placed
around the staves 14 and are securely fas-
tened thereto in a manner that will be here-
after more fully set forth.

In Figure 1 of the drawings, I have shown
the wooden bands as extending up against
the door frame members 11, while in Figure

4 of the drawings, I have shown the wooden

bands as extending clear around the door
frame members and over the door opening,

The silo is ‘provided with a rtoof struc-
ture 19, ‘

" When the door frame members 11 are ar-

ranged with no cross pieces between their
upper and lower ends, it is recessary to pro-
vide means for anchoring the door frames
In order to properly do
this, I arrange spiral members 20, having
their ends flattened as at 21, -and formed
with “openings through which may be ex-
tended the bolts 22. S

The bands 15 4re provided with grooves

he

1,452,578 -

23 for receiving the spiral members 20. The
bolts 22 are extended through the door frame
members 11,

From the construction of the parts just
described, it will be seen that when the spiral
member 20 is in position and is secured to
the door frame member 11, movement of the
door frame members 11 relative to the iron
hoops 15 will be eliminated.

After the door frame members 11 have
been anchored to the hoops 15, I then tighten
the hoops by tightening the bolts 17. The
tightening of the bolts 17 will cause the
staves-14 to be crowded towards each other
and against the door frame members 11.
The tightening of the hoops 15 brings the
silo to a substantially true circular outline.

Adfter the hoops have been tightened, I
then take flat bands of wood and nail them
to the staves at spaced intervals thereon.
The flat bands ave also arranged.to overlap
the end joints of the staves. "

The wvooden bands being nailed to each
of the staves will tend to hold each of the

staves from any movement whatsoever rela-

tive to each other and at the same time pre-
vent ‘any up-and-down movement of the
staves. ‘ ’

In this connection, it may be mentioned
that the iron hoops will prevent expansion
of the silo wall structure and retain it in its
true circalar form, while the wooden bands
will prevent any up-and-down movement of
the staves relative to each other and also pre-
vent any of them from moving inwardly, due
to the fact that the staves are nailed to them:

When thin staves are used for construct-
ing the silo wall, it is extremely necessary
that the staves be first brought to their true
circular shape, and then the wooden bands
snugly fitted against the staves, thus bring-
ing the wooden band to position where it
will be a true circle. '

In order to prevent any inward move-
ment of the staves. I arrange reinforcing
means on the interior of the silo wall near

the top thereof. I provide filler members 24;

which are arranged on the cords of acirele
and have their ends abutting against each

other as clearly illustrated in Figures 3 and

5 of the drawings.

Cne edge of the filler members 24 is curved

from end to end, so as to fit snugly against
the inner surface of the silo wall formed by
the staves 14, S B
The filler members 24 are supported on
hrackets ‘25, The hrackets 25 are formed
with an opening
ek a polt 27, The bolt 27 extends through
the silo wall and has mounted theréon on the

exterior ‘of the silo wall; a climp device;

which is composed of a pair of castings 28
and 29, The clamp device is the form of
clamp device shewn in my Letters Patent,

No. 1,296,893, issued Mareh 11,1919, -

@ 26 through which is éxtend-.
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The’ CaetlIlU‘ 29 ‘of the chmp clev1ce rests
over the upper iron hoop 15. Diametrically
arranged rods 30 are extended below the
bmcket 25 ‘and througli the silo wall. The

- ends of the rods 80 are screw- threadecl ‘as

at 31 and are extended through openings
formed in the parts 28 and 29 of the’ clamp
device. A'nut 82 is placed on the screw-
threa(led end 31 and rests against the - ex-
terior. of the silo wall
placed on the screw threaded end 31 of -the
rods 30 and rests against the casting 28 of
the clamp device.’

Guy cables 84 are received between the
parts 28 and 29 of the clamp device and ex-
tend along the silo wall and are anchored
fo the base 10 of the silo by heans of the
saddle device'85.

From the construction of the parts just
(lescmbea, it will be seen that the rods 380
liold certain points on the silo wall against
any movement while the filler members,

which are arran oed to have their’ends’ r1bu’c‘

against each other, will prevent any. inward

5 movement of the silo wall between the points

where the rods. 30 are ‘extended- throucrh the
wall.

The secuuno of the rruv cables 34 to the’

clamp device and in turn fastening the rods
30 to the clamp device tends to form a con-
struction whelem thstlncr of ‘the silo wall
is eliminated.

The door frame 11 shown in Figure 4 of
the drawings is arraneed with its outer sur-
face beveled so that one edge is substantially
the thickness of the thin staves 14, while its
other edge is approximately twice as thick.

In I*loures i1 and 12 of the drawings, I
have shown the anchoring means, wherein
the silo is drawn to pos1t10n where it will

form a true circle in outline, also cletacliable

and removable, so that it will not in anyway
interfere with the filling” of -the silo.
In this form of device, ., the brackets 25 and

- the ‘clamp members and guy cables are all

arranged as has just been ‘mentioned in con-
nectmn with Figures 5 and -6 of the draw-
ings.

short rods 35. having then outter ends SCrew-

D0 threaded -as at 36. The screw-threaded encls '

. wa]l similar. to- the nut 32 shown in Figure-

~ rods 35 are formed with loops 38. The rods
35 ‘project inwardly slightly beyond the

('v‘[) .

36 of the rods 35 extend through openings
formed in the castings 28 and 29 of the
clamp device and are provided with nuts
37, which rest against the casting 28.

The rods 35 are also provided with a nutv

32 (not shown), which rests against the silo

6 of the drawings. The inner ends. of the

brackets 25. The opposite rods 35 are con-

nected together by flexible elements 39. T

have shown the flexible elements 39 as cables
although chains may be used. Fach of the

g ﬁex1ble elements 39 have secured to their

‘A nut 33 is also:

Instead ot using .rods 80, I arrange

a

'ends hooks 402, wh1eh are des1gned to be

extended into the loops 38 on the rods 35.

A tubular member 40 is supported on ‘the

flexible elements 89 at a point where they
all cross each other, as clearly illustrated
in Figure 11 of the drawings.

- The tubular member. 40 is provided with °

openings through which the flexible ele-
ments 39 are permitted to pass. The open-
ings in ‘the tubular member 40 are arranged

70

3

in “different horizontal planes, so that the

~openings will not materially weaken the tu-
“bular member 40. A lever 41 is slidably

mounted in a pair of slots 42 formed in the
tubular -member. One end of the lever 41
is provided with a downwardly extending

-

80

hook portion 43. The purpose of the hook -

portion 43 will be hereafter more fully set
forth.
After each of the flexible elements has

‘been connected to the reds 85, and it is de-

sired to tighten them for drawmrr the silo
to a substantially true circle, the lever 41
is moved to position where the hool 43 will

not Test agalnst any of the ﬂex1ble ele-

ments 39..

. The rotating of the lever Wlll ca,use the

tubular member 40 to rotate, thus swinging

the flexible elements where they will not be

exactly diametrically arranged. This’ will
bring the flexible elements to the position

* shown in dotted lines in-Figure 11, and

cause them to be greatly tightened.

After the parts have been tightened as

much as possible, the end of the lever hav-
ing the hook portion 43 thereon is then slid

 or moved downwardly until it engages

against the side of one of ‘the flexible ele-
ments. One end of the lever résting against
the flexible elements and the other end be-

ing received in the slots 42 in the tubular

member will hold all of the parts against
any possible movement. The lever is of suf-
ficlent strength to withstand any twisting
due to the pressure ‘and terision of the flexi-
ble elements, The lever 41 is square in cross

section or flat sided so as to prevent any
-rotation ' or: tw1st1n0 thereof Wltlun the

slot 42,

- When it is desired to release the ﬁex1ble
elements and to remove them’ from within
“the silo, the end ‘of the lever opposite from
‘the hook portion 43 is:swung downw ardly,

thereby raising the- eénd having the hook
43 thereon untll it no ]oncrer rests against
the flexible element '39.

The flexible ‘elements 39 will then be
Toose enough =0 that each of the hooks 40°
may be removed from the loops 38 in the
10d 35,

Tt will e seen that the ﬁemble elements‘

39 may be easﬂv removed when it is de-

sired to fill the silo and may be easily re-'

installed after the silo has been filled.’
When the silo is empty during the sum-

o8
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mer, months, it usually will hecome twisted,

much more- than When the qdo 1s filled, due
to the Jract that the sta\'cs contract a‘ld ‘each

: sho}t tlme. ‘the 5110 will. become oval- slnped

rather than circular. The providing of the
flexible elements; so that inward tension of

the. silo- wall may be varied, pernnts me to.

ad]umb the tension to such an exteént that
any contraction of the silo wall may be
e‘wﬂv taken care of, thus (m*m(r me a: silo,

Whl"h may. always be 1eta1ned in its true'

circular form.

Tt will be seen that I h‘IVG pr ov1ded a very
practical and- efficient silo, which may be
bmlt at a comparatively cheap cost.

Some changes may. be made in the con-

struction, and arrangement of the various

parts ot my silo structure without depart-
ing from the essential features and . pur-
poses of my invention, and it is my inten-

tion to cover by my claims, any modified

forms of structure or use- of mechanical

equivalents, which may be- reasonably in- -

cluded within their scope.
I claim as my invention:

. A silostructure including a b ase, a door
Trqme thereon, a plurality, of wooden staves
arranged on sald base to form a cxrculqr wall
: qtructure means for preventmO‘ the expan-

sion' of-the' Wall structure, means arranged
on the interior ‘of silo wall for preventing
mwu‘d movement thereof including a num-
her of filler members arrancred to have their

ends’ abut against each oLher. rods -extended

ﬂ‘rmwh the wall, flexible. elements connect—
ing the inyer ends of: the 1ods tovether and

means, ‘rotatable ‘on said; ﬂeuble elements,

for: dmwmw the rods. towu"ds the Vertlcal
center of the silo structure. .

. A silo structure 1ncluqu a base, a door,
f_ramc thereon, a'plurality: of wooden staves

arranged: on said base to. form 'a circular

wall structure, meang 'for preventing the ex-
pansion of the wall structure, means ar-

ranged ‘on the interior of silo wall for pre-
ventlnw inward movement - thereof, mdud—
ing a rumber ‘of filler member,s ar ranged to

have their ends abut against each other ‘rods.

¢ extended through the- wal, flexible elements

foridetachably connecting the inner énds. of,
the rods tooethel and means; rotable on said:

flexible olement for drawing. ‘the - rods
towards the vertw al (‘entorrof the silo struc-

. ture.

60,

A, X silo str ucture mcludlnrr a base a door
frame thereon, a plurality of wooden staves
arranged on-$aid.base to form a circular wall
structire, means for preventing the expan-
sion of the wall structure, means arra,nced
on the interior of silo wall for preventing in-

ward inovement thereof 1ncludmg a number
of filler members. arl“lnoed to have their ends.
other, rods e‘;tendedi

abut 1dg111t each

1,452,575

throuch the wall, flexible elements connect-
ing the inner ends of the rods together,
means on said flexible elements capable of
rotation for drawing the rods towards the
vertical center of the silo and means for re-
taining said last means in any of.its posx-
fmns for-the purposes stated.

4. A silo structure including a base, a door
frame thereon, a plurality of wooden staves
arranged on said base to form a circular
wall structure means for preventing the ex-
pansion of the wall structure, means ar-
ranged on the interior of silo wall for pre-
venting inward movement thereof, said
means Jncludlno rods extended throucrh the
silo wall and pro]ectlm into the interior of
the silo, diametrically arranged flexible ele-
ments for connecting the 0p]3051te rods to-
wether, means mounted on said flexible ele-

fnents capable of romtxon, whereby the rods

may be drawn towards the vertical center of
the silo and means for: retaining said last
means in any of its positions.

5. A silo structure including a base, a door
frame thereon, a plurality of wooden staves
arranged on said base to form a circular wall
stractule. means for preventing the expan-
sion of -the wall structure, means arranged
on the interior of silo wall for preventingr
inward movement thercof, said means in-
cluding rods extended through the silo wall
and prmectmo into the interior of the silo,
diametrically -arranged elements, coacting
means for detachab]v connecting said ele-
ments to the inner ends of said rods and
means for placing said elements under ten-
sion for drawing the rods toward a common
center

. A silo structure including a base, a plu-
al ity of thin wooden staves having coacting
tongues and grooves arranged on said base, a
plurahtv of iron bands on ‘said silo structure
for preventing: the expansion thereof, and a
plurality.of flat wooden hands on said silo
structure, said wooden bands being secured
to the staves for preventing inward move-
ment of the staves, or up and down move-
ment of the staves.

7. A silo structure including a base, a plu-
rality of thin wooden staves having coacting
tongues and grooves arra anged on sald hase,
2 phu ality.of iron hands on said silo struc-
ture for preventing the expansion thereof,
spiral members arranged to receive the iron
bands, said last memhel ‘having-openings in
its endsl means for fastening qn_d drawing
said spiral memher towards the staves. and a
plurality of flat. wooden hands on said silo
structure, said wooden' hands being secured
to the staves for preventing qurd move-
ment of the staves, or-up and down move-
ment of the staves.-

Des Moines, Iowa December 22, 1921
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