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This invention relates to silos, and the like, and
the production thereof; and the objects and na-
ture of the invention will be made apparent to
those skilled in the art by the following explana-
tion of a method followed in producing or erect-
ing an example embodinient of the invention, and
by the following description of the accompanying
drawings disclosing a preferred mechanical ex-

pression or embodiment of the invention from -

among cther constructions, arrangements, com-
binations, and modifications within the spirit and
scope of the invention.

Tt is an object of the invention to provide a silo
of such improved structure and organization as
to be economical in production as well as in the
materials and parts employed with an end in view
of eliminating to the irreducible minimum the
use of metal and other materials now required for
other purposes during thé continuance of the
present emergency.

Another object is the production of an im-
proved silo having a useful life of several years for
the successful storage of feed and the like on the
farm, the major structural parts and elements of
which are composed of comparatively inexpensive
pre-formed natural and/or synthetic wood, with
the ends in view of very substantially reducing
the time required for production of the silo in
situ, and reducing the cost of production, as well
as the cost of the completed structure.

A further object of the invention is to provide
2 silo comprising an easily and comparatively
quickly erected surrounding framework of such
organization and nature as to rigidly support,
secure and maintain an inner circular lading-
contacting and sustaining wall of the silo, and to
facilitate the method of constructing said wall of
series of thin hard impervious sheathing boards
50 tempered or formed as to be resilient and ca-
pahble of bending to arcuate form without crack-
ing or creasing and of being thus secured to said
framework.

- A further object of the mvenmon is to provide
a silo organization and an advantageous method
whereby the desirable  qualities of peculiar thin
hard impervious wall or sheathing boards can be
sucecessivlly utilized and such hoards can be ap-
plied to form the lading contacting inner wall of
such silo.

And another object of the invention is to pro-
vide an improved silo recof organization of such
formation and structure as to permit the sucecess-
ful inclusion therein of said resilient hard very
thin wall or sheathing boards to thereby utilize
the desirahble qualities thereof.

(CL 20—1.4)

With the foregoing and other objects in view,
such as those developed, by the following speci-
fication, my invention consists in certain novel
features, structures, combinations, and an advan-
tageous method of production or erection, as more
fully hereinafter explained and spemﬁed by the
appended claims.

Referring to the accompanying drawings, form-
ing a part hereof—

Fig. 11is a side elevation of an example emboch-
ment of a silo of the instant invention.

Fig., 2 shows the same in top plan.

Fig, 3 is' a Vertlcal section thereof on the line
3—3, Fig. 2.

Fig. 4 is a partial vertical section taken in the
plane of the line 4—4, Fig. 5, showing in part a
horizontal course of the hard board lading con-
tacting wall.

Fig. bis a horlzontal section on the hne 5—5,
Fig. 1.

Fig. 6 is.a somewhat diagrammatical perspec-
tive of the silo supporting framework showing
therein the hard board wall partially built up,
and the roof spider frame composed of laminated
wood arched on bent rafters, separated from said
framework before the hard board covering sheets
have been. gpplied thereto. . '

Fig. 7 is a detail vertical section on the dotted
line —1, Fig. 1, showing one of the silo opening
doors in vertical section.

Fig. 8 is a detail horizontal section through a
portion of the roof showing hard board roof cov-
ering sheets, rafters thereunder, and sheet secur-
ing capping strips.

Fig. 9 is an enlarged detail vertlcal section also
taken on the line 3--3, Fig. 2.

Fig. 10 is a detail vertical section through meet-
ing portions of the roof and silo body.

' ®ig. 11 is a horizontal section through a part
of the roof showing a portion of Fig. 8, enlarged.

Fig. 11a is a detail perspective of one of the
roof securing straps.

Fig, 12 is an enlarged detail vertical section
through a pair of roof rafters, showing the roof
center piece in side elevation.

I gain certain advantages and new results 1n
the art of silos and the like, by the inclusion in a
silo of a lading enclosing and contacting vertical
cylindrical or annular wall built up of sheets of
certain peculiar wall or sheathing hard boards {,
flexed to arcuate form and while thus held sepa~
rately secured to. a supporting structure, prefer-
ably with the end and longitudinal edges of the
secured arcuate hard boards substantially abut-

55 ting the edges of adjacent boards and forming
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2
joints that can be effectively sealed, with such
inner wall so built up provided with a hard
smooth or glazed inner lading contacting surface
that is resistant to the moisture, acids, and other
deleterious actions and influences of the ensilage
and feed usually stored in silos.

I have discovered that certain preferably ob-
long hard resilient so-called sheathing or wall
boards of commerce can be successfully employed
in silos for the above noted purpose, particularly
such boards that in effect constitute synthetic
wood. These boards can be purchased in large
quantities at comparatively low prices, as they
are produced by large quantity production meth-
ods, usually in various different sizes. As at
present advised by practical experience in con-
struction of the instant invention, I usually em-
ploy such boards that are on the order of about
one-quarter inch thick, twelve feet in length and

four feet in width, but of course my invention is »

not limited to such dimensions.

These boards that I employ are produced and
sold in flat form, but are exceedingly hard with
at least one very hard impervious side surface

that is smooth, glazed or calendered under very .

heavy pressure, and such boards must be so tem-
pered or otherwise constructed as to be resilient
and capable by application of the necessary pres-
sure, of flexing under tension from the flat form to
arcuate form of the desired radius required by
any particular silo installation. Such boards
must be capable of thus flexing to arcuate form
against the tension of the board to return to its
normal flat form, with out cracking, breaking,

wrinkling or otherwise being damaged. These .

boards are resistant to moisture, weather condi-
tions, and the liquid, acids, gases, etc. generated
by stored ensilage and feed, as well as of sub-
stantial tensile strength and resistant against
puncturing, yet are capable of being secured by
nails or the like extending transversely there-
through. These thin hard boards while very
hard and strong are relatively light in weight and
capable of being sawed or cut to reduce the sizes
thereof, as where a smaller board section is re-
quired to fill in a space of the silo inner wall dur-
ing erection.

These very hard thin boards included in the
structure of the instant invention, are preferably

internally impregnated with oil or hydrocarbon

lubricant-like substance introduced into the
wood fibre under high pressure during the manu-
facture of the board. Such boards have a use-
ful life of many years even when exposed to

weather and conditions present in a silo of the !

instant invention.
For example, I have discovered that various
hard boards of commerce that possess the gen-

eral characteristics hereinbefore described, can .

be successfully employed in silo construction for
the purposes of*my invention. For example,
among others, hard boards made under or sub-
stantially in accordance with the disclosures of
U. S. Patent No. 1,663,505, and possibly subsidiary
patents, are extremely hard and resilient, pref-
erably are internally oil impregnated, and are
capable of being flexed under pressure to the re-
quired arcuate forms without injury, and are in
effect stronger and more durable than wood lum-
ber, and are exceptionally resistant to moisture,
etc.,, and the water absorption characterisic
thereof is relatively low. These thin hard boards
are usually produced from separated vegetable
fibres and the natural cementitious materials of
the wood or vegetable product, under tremen-
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dous pressure in the presence of heat to in effect
produce a synthetic wood.

Other hard boards, whether or not produced in
accordance with the disclosures of the hereinbe-
fore identified U. S. patent, can be employed for
the purposes of the instant invention, where such
other thin hard boards are so tempered or other-
wise formed as to be capable of flexing, under
tension, without injury, to the required arcuate
forms and are characterized by strength and re-
sistance .to weather and silo conditions, as here-
inbefore pointed out.

The production of a peculiar supporting struc-
ture type enabled me to successfully attain in a
silo and the like, the new results flowing from the
provision of a lading contacting and restraining
wall built up of the peculiar very thin hard
boards I, hereinbefore described.

I disclose a specific embodiment as an example
supporting structure, from among others within
said type.

In the example shown, I provide a suitable base
for the silo. For instance, I happen to show an
annular concrete base 2, without intending to so
limit the invention. On this base, I mount a
suitable vertical annular supporting studding.
For example, I show an annular or circular series
of laterally spaced vertical wooden studs, up-
rights, or posts 3, each at its lower end seated on
the top of said base and by any suitable means
rigidly fixed thereto against lateral strains. For
instance, I happen to show each stud or upright
secured by being bolted or otherwise fixed to the
vertical upstanding end of an angle bracket 4,
the horizontal arm of which rests on the base
and is secured thereto by a nut and bolt 5, or the
like, with the bolt anchored in the concrete.

The studding, in this example, extends verti-
cally throughout the length of the vertical body
of the silo, substantially to the silo roof. The
studding can be composed of any suitable num-
ber of posts, studs or uprights 3, uniformly or
otherwise spaced apart, while two of such up-
rights 3a, are so spaced apart as to define the
vertical door opening or openings, that usually
extend vertically substantially throughout the
length of the silo body. These supporting up-
rights 2a, hence serve as the door posts or frame.

These posts or uprights 3, 3a, are usually all
alike, and each usually is composed of a length
of pre-formed or cut lumber.

For example, without so limiting my invention,
I have successfully employed for this studding,
unbroken usually equal lengths of stock lumber
one inch by four inches in cross section. Where
such limber is employed to form the ecircular
studding each post or upright 3, 3a, can be, if
so desired, fixed to the base with its wide flat
side facing inwardly toward the central portion
of the circle of surrounding uprights.

The supporting posts or uprights 3, 3a, form-
ing the circular studding are, preferably, rigidly
united at their upper ends, by any suitable means.
For instance, where the upper extremities of the
wood posts end in a common horizontal plane,
I place a horizontal usually flat annular unbroken
ring or hoop 1, of the approximate diameter of
the circular studding, on the top ends of said
posts 3, 3a, and rigidly secure the same to the
upper end of each post.

I have successfully employed for this purpose,
a muiti-layer plywood ring 6, of strength and
rigidity, which permits the application of secur-
ing nails or the like driven down through the
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ring into the posts 3, 3a, on the upper ends of
which said ring is seated. .

Within the circular studding and throughout
the vertical length thereof, I arrange a vertical
series of vertically-spaced horizontal unbroken
circular wood hoops 1, each of which is fixed to
each post 3, 3a, of said studding, by bolts, nails,
or other securing means. In the example em-

" bodiment disclosed, each hoop is secured to each
post 3, 3a, preferably by nails or the like 3¢, driv-
en inwardly into the hoop through the accessible
outer wide flat sides of the posts.

Each hoop 7, is of substantial Iengitudinal
thickness, and provides substantially flat parallel
top and bottom faces Ta, 1b, a longitudinal ex-
ternal substantially - cylindrical circumferential
surface Tc¢, and a concentric longitudinal inner
cylindrical surface 7d, of substantial  width.
These hoops are preferably, in this example em-
bodiment, all alike, and are surrounded by and
secured to the circular studding 3, 3a, at uni-
formly vertically spaced intervals, with the hoops
in longitudinal axial alinement. so that the inner
longitudinal -eylindrical surfaces 1d, are in lon-
gitudinal alinement. The external circumferen-
tial surfaces Te, of these hoops fit and traverse
the inner flat sides of all of the uprights 3, 3a,
and are fixedly secured thereto as hereinbefore
described. :

The preferably similar strong rigid wood hoops
of like diameter, are of ample radial and longi-
tudinal width and thickness, being each, in this
example embediment, compesed of ‘multi-layer
plywood wherein the multiplicity of layers are
made up of rélatively‘short thin strips of wood
that overlie each other to break joints and form
an unbroken circle; said strips being rigidly se-
cured together by transverse nailing or other-
wise, :

Each of the wuprigshts 3, 3a, substantially
throughout its vertical length. is provided with a
series of longitudinal vertical filler pieces. such as
longitudinal wooden blocks ‘8, filling the spaces
longitudinally of the upricht and between the
hoops 3, 2a, that traverse the inner vertical flat
sides of the uprisht. These vertical filler blocks
8, fit the flat vertical inner sides of each uvnright
and are rigidly secured thereto as by nailing or
otherwise, while the opposite ends of each block
snuely fit and abut the end faces of the adjacent
hoops 1, between which it is located. "Thus. if so
desired, in the particular example embodiment
shown, each block 8. can in width substantially
equal the width of the upright, and in radial
thickness substantially equal the radial width of
the hoop. .

The purpose being to provide the inner longi-
tudinal block faces 8a. of substantial width, flush
with the inner vertically wide cylindrical surfaces
1d, of the hoops T, or in other words to locate
the multiplicity of vertical surfaces 8a, of blocks
8, flush with the axially alined inner eylindrical

surfaces Td, of all of the hoops 1, and thus pro- }

vide a rigid and strong backing and supporting
structure for the arcuafe thin hard boards i,
that constitute the inner lading-contacting and
restraining wall of the-silo. This backing and
supporting structure thus is made up of a ver-
tical series of preferably, uniformly vertically
spaced horizontal cylindrical surfaces 1d, and a
multiplicity of vertical surfaces 8a, flush with or
in the same vertical planes as said surfaces Td,
and interposed between and distributed around
the circles thereof.

The lading-contacting and restraining wall {,
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extends vertically throughout the length of the
lading receiving body of the silo, and is unbroken
and . cylindrical or annular throughout its length
except for the door opening or openings, where
the lading containing space is normally closed
and sealed by a vertical series of separately re-~
movable doors 9.

The wall I, terminates at the opposite door
post-forming uprights 3, 3¢, and is unbroken
around the body of the silo from one post 3q,
to the other post 8a. This inner wall is composed
of the specified thin hard boards, that are usually
long and relatively narrow and very thin, say, of
a.quarter inch gauge more or less. These boards
extend in horizontal series or courses through-
out the vertical length of the wall, with each
course extending around the wall from one post
3a, to the other post 3a, with the boards of each
courge substantially abutting at their vertical
end edges, and with the longitudinal edges of the
boards of each course substantially abutting the
longitudinal edges of the boards of the adjoining
longitudinal courses. These sbutting ends and
longitudinal edges of the boards form joints for
pbreper sealing acainst leakage. The bhoards of
each course are held in longitudinal arcuate form
and tightly against the surfaces 1d, 8a, traversed
thereby, by means fixedly securing such boards
to the hoops 7, and the fillers 8. The boards, in
this particular example embodiment, are thus
secured, by nails 18, or the like, driven from the
inside of the wall, through such boards, and
through the surfaces 1d, and 8a. For this pur-
pose. cement covered nails or the like, can be em-
ployed. if so desired. These securing means can
be variousily distributed throughout the areas
of each board to rigidly hold the same in the
required arcuate form and tightly acainst the
contacted surfaces Td and 8a, against distor-
tion. :

These hard thin resilient boards are laid with
their glazed smooth resistant side surfaces form-
ing the inner smooth lading-contacting uniform-
Iy concave surface of the wall, to permit the Jad-
ing composed of ensilage or feed to freely slide
uniformly down said wall and expand and pack
solidly or closely thereagainst, and not objection-
ably adhere thereto and form air pockets or the
like in the ensilage, likely to cause spoilage.

The smooth or glazed side surfaces of these
thin hard boards are of such resistant character
as to avoid the necessity of apnlying theéreto an
added waterproofing or other coating.

The thin hard boards that we prefer to employ
are more or less rough on one side face, while
calendered, smooth or glazed on the other side.
I use the smooth or glazed side to form the inner
surface of the wall, while the somewhat rough-
ened opposite side form the outer side of the wall,
exposed to the weather where not covered hy the
hoops and uprights surrounding said inner wall,
but the resistant nature of these hard boards that
I employ, is such that it is not necessary to apply
a protective or other coating to such outside sur-
faces, unless desired for decorative purposes.

In the 'example embodiment illustrated, the
several long arcuate thin hard hoards I, of each
horizontal course or series of the lading contact-
ing wall, are arranged longitudinally end to end
with their long edges horizontal and all of said

_ boards are curved to the radius of the inner eir-

cumference 1d, of the hoops. The number of
boards {, in each horizorital course depends on
the diameter of the hoops 7, employed. -

The alined horizontal hoops T, ate preferably

N
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spaced apart uniformly relatively short vertical
distances so that each longitudinally arranged
plate I, will be backed by and seat against the in-
ner cylindrical surface of several hoops. For ex-
ample, without desiring to so limit my invention,
where the long thin hard boards employed are
more or less four feet wide and twelve feet long,
the horizontal hoops are usually spaced apart ver-
tically ‘a suitable distance, for example, about
twenty-one inches.

The hoops 1, are of sturdy or heavy and rigid

10

construction, say of a vertical length or thick- -

ness of about three or four inches, and are about
the same in radial width, but these dimensions
are not of the essence.

In the example embodiment illustrated, the top
annular flat faces Ta, of the hoops 1, are bevelled
outwardly and downwardly from their inner cy-
lindrical surfaces Td, to their oufer cylindrical

circumferential surfaces 71¢, to drain water and »

moisture outwardly away from the exterior sur-
face of the annular lading restraining wall i,
and permit such water, etc., to travel down the
exterior vertical surfaces and discharge by gravity

from the annular depending drip edge Te, formed

by the meeting faces of the circumferential sur-
face Tc, and the face 1b, which inclines down-
wardly and outwardly in approximate parallelism
with top face Ta.

The door opening 5, between the parallel spaced
uprights 3a, is spanned by the vertical series of
hoops 1, and thus in effect, is thereby divided into
a vertical series of openings, each normally closed
by a separate door 9, each such door being nor-
mally removably upheld by a hoop 1.

Tach door is, in this example embodiment, com-
posed of a vertical flat board or panel 9, located
within the silo behind the two uprights 3¢, and
adapted to be held outwardly, in opening closing

position, with its opposite ends held into con- it

tact with the end portions of hard board secured
to uprights 3a. Each door is formed with fixed
battens 9a, extending outwardly through the door
opening, and between the uprights, and at their

outer ends, beyond said uprights provided. with 4

fixed upstanding brackets 8b, adapted to receive
a vertically removable and applicable elongated
door clamping bar 9c, that extends transversely
in front of the two uprights 3a, for clamping the

door in rigid closed position. This bar 8¢, can ¢

also constitute a ladder rung. :

The vertical outwardly extending bhattens 9a,
rigid with the door, at their bottom edges abut
against and rest on the top end face of the ad-

jacent hoop T, to support and uphold the door i

in its desired vertical pesition. When the door
panels are in closed position, their horizental top
and bottom edges engage, if so desired interfit,
with the corresponding edges of like doors above
and below. When the clamping bars 8¢, are re-
moved, doors can be inwardly removed from the
door cpening, usually one by one, as the silo
lading is gradually removed, and such door open-
ing can be clesed as the silo is gradually filled, by
applying the doors outwardly to the door open-
ings, from within the silo.

I disclose an example embodiment of a pecu-
liarly advantageous silo roof designed to permit
the utilization therein of a roof covering compris-
ing resilient thin hard board sheets, possessing
substantially the characteristics of the hard
boards forming the silo inner lading contacting
wall. The example shown produces, preferably,
a so-called dome roof that is mounted on the
strong rigid horizontal top circular hoop 6, of the
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silo body, which in effect forms the roof base
on which the lower ends of the roof rafters 2,
are seated and from which ‘they converge up-
wardly and centrally along curved or arched lines,
to the elevated central key block I3, to which the
upper ends of all of said rafters are fixed as by
nails 14, or other suitable fastening means. In
this example, I prefer to form said center block
of wood or the like to anchor the nails 14, or
other means securing the rafters to the cen-
ter piece, This center piece, in this example, pro-
vides a vertical body preferably cylindrical with
a surrounding horizontal supporting abutment
or flange (3a, of enlarged diameter on which
the bottom edges of the upper ends of the
rafters rest with their end faces substantially
abutting the vertical body or hub rising from said
horizontal flange. The upper portions of said
rafters radiate from said center body, and diverge
outwardly and downwardly to the horizontal
hoop 6.

The rafters 12, are preferably all alike in form
and dimensions, and of like arcuate or arched
formation, and each, in this example, is com-
posed of multi-layer plywood, built up in a suit-
able shaping and nailing form. Each rafter is,
in this example, preferably, rectangular in cross
section, with a wide flat top or outer longitudinal
edge. :

This spider-like supporting structure compris-
ing the outwardly and downwardly relatively
fixed rafters 12, seated on and rising from the
base hoop 6, is by suitable means, rigidly and
strongly anchored to the circular vertical sup-
porting structure of the silo body. * For instance,
in the example illustrated, I employ for this pur-
pose, strong long bendable, or flexible, preferably,
thin flat narrow straps I5, one for each rafter 12.
Each rafter 12, has one of said straps 15, fixed
thereto longitudinally, and preferably centrally,
along its top or outer longitudinal edge wall, with
said strap extending downwardly below the raft-
er lower end, and vertically across the circum-
ferential surface of hoop 6, and downwardly
therefrom longitudinally of a silo upright 3. The
strap is rigidly secured to said parts, by suitable
means, such as bolts, or strong wood screws (6,
or the like, passing through appropriate holes
previously formed in the strap into the wood
rafters and other parts. Thus, each strap 15,
will be fixedly secured to an upright 3, and its
particular rafter, and also, if so desired, to the
hoop 6.

The spider-like roof frame work, is thus pro-
vided, to successfully carry, receive, and main-
tain g tight thin hard board covering, which in
this example, consists of a series of preferably
similar triangular elongated very thin preferably
oil impregnated resilient hard board sheets 17,
capable of bending under pressure without crack-
ing or injury, in other words, hard board of the
characteristics hereinbefore described. The
sheets |1, are cut from flat boards, and these
sheets 11, can be very thin, for instance of the
order of about one-eighth of an inch in thick-
ness, more or less. Each sheet {7, is of a length
to extend from the center piece 13, down over
two adjacent rafters 12, preferably across the
circumference of hoop 6, and downwardly along
the outer surface of a silo frame upright 3, cov-
ering the strap 15, of the particular rafter. The
flexible resilient sheet is bent to the curvature
of the rafter and to the transverse curvat’ure of
the hoop 6, and is held in such arcuate forms by
nails or other means securing the sheet marginal
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portions to the rafters, hoop and uprights. The
sheets 11, cover all of the triangular spaces bhe-
tween the rafters, with the opposite longitudinal
marginal edge portions of each sheet covering
about. one-half the width of the top longitudinal
flat faces of the two adjacent rafters on which
said sheet is located. Thus the opposite longi-
tudinal edges of each sheet approximately meet
and abut the corresponding edges of adjacent
sheet over the rafters. The seams thus formed
between the sheet edges over the rafters are pref-
erably filled and covered with any suitable sealing
compound.

The approximately meeting longitudinal edge
portions of the sheets along the top flat longi-
tudinal faces of the rafters are fixedly held down
to said rafters and are covered by exterior longi-
tudinally elongated wood,capping strips 8, which
are suitably rigidly secured to the rafters, as by
nails or the like extending through the capping
strips, the two sheets thereunder, into the rafters.
These. exterior strips can extend from the center
piece 13, along the rafters, and the sheet margins
thereon, and downwardly over the sheet margins
across hoop 8, and onto upright 3, if so desired.
The under sides 18a, of capping strips can be
‘grooved throughout their lengths, to-a transverse

- flattened concavity, and the top longitudinal
faces of the rafters can be of any suitable forma-
tion throughout the length thereof, if so desired,
for the purpese of tightly fitting, covering and

. clamping the meeting marginal portions of the
hard roof covering sheets.

The hard glazed, smooth; water and weather
resistant surfaces of the thin hard board sheets
{7, applied’ to- and covering the roof, form the
exposed exterior surfaces of such roof covering.
In other words, said sheets 11, are secured to the
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roof with said glazed surfaces constituting the -

exterior faces of the sheets that are exposed to
the weather.

If so desired, the silo and the roof can be
equipped with a vertical chutfe and chute cover,
not shown; of any suitable arrangement and
structure, - such for' instance as are commonly
employed in theart.

All lumber and wood parts employed in the
constructicn of the silo, including the plywood
rafters |7, and hoops 6, and 11, are preferably
impregnated with- any suitable preservative, ac-
cording to methods and liquids commonly em-

ployed in the art of treating wood to increase

the durability and useful life thereof.

The following method is substantially followed
in erecting or producing the silo or the like, of
the instant invention at the situation where the
silo is to be located.

A suitable foundation is prepared, and the
uprights 3; 3a, of the required length for the
particular installation are erected on and at their
lower ends fixed to said foundation, forming the
circular series of uprights of the diameter and
number of uprights required for the particular
installation.

The bottom hoop 1, of the required external
and internal diameters for the particular instal-
lation is properly-located on the foundation with-

in the circle of uprights 3, 8a, and the uprights

are lined up in parallelism against the outer cir-

cumference of said hoop;, and each upright is

fixedly secured to said hoop as by nails or the
like as hereinbefore described.

The series of similar laminated wood hoops 1,
required for a particular installation, are pref-

erably made at-the place of silo production or.
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erection by the use of a suitable portable clamp-
ing, nailing, and shaping form that is adjustable
to produce such hoops of any desired diameter
within limits. The relatively thin short wood
strips can be assembled. in-such form in the re-
quired curved overlapping joint-breaking rela-
tion and secured rigidly together to- produce a
series of similar hoops.of like' diameter required
for the particular silo to be erected at such loca-
tion. By the use of such form, each of the series
of hoops 1, for the:-silo, can have visible marks
applied thereto indicating where the door post
uprights 3a, and- the. other uprights 3, should
fit the outer circumferential surfaces: of said
hoops.

The bottom. or first. hoop. can be seated on the
foundation, and then the uprights 3, 3a, can be
erected on the foundation: around said hoop and
fixedly secured to. the foundation and to said
hoop, instead of first. erecting the series of up-
rights and then. centering the bottom hoop on
the foundation and within said circle.

With the circle of uprights surrounding and
secured: to the bottom hoop T, the wood filler
blocks 8, are applied to the uprights. 3, 3¢, and
fixedly secured thereto. with their lower end faces
abutting the top end face of said fixed hoop 1.
Thus, each. upright has a: filler block arranged
longitudinally thereof and fitting its inner face,
with the inner side face of the block flush with
the inner circumferential surface of the heoop, and
rising {rom the hoop perpendlcular to the hori-
zontal plane thereof..

The next hoop 1, is then seated on the top ends
of the circular series of similar vertical blocks 8,
and centered within the circle of uprights and
fixed to each upright. Vertical filler blocks are
then seated at their lower ends on said last men-
tioned hoop and secured to the uprights, as are
the first mentioned series of said blocks, to form
the second circular series of filler blocks.

And the remaining series of hoops and- filler
blocks are then successively applied. and secured,
up to the top hoop 8, of relatively enlarged diam-
eter, which can be then applied and secured to
the top ends of the uprights and the top series
of filler blocks 8. However, said top hoop can be
applied, if so desired, at some previous stage in
the production or erection of the silo.

The silo supporting frame can thus be rapidly
and economically erected or produced from parts
of relatively low cest, that are readily available
in substantially standard or stock sizes and
shapes.

My method of building up the thin hard board
lading-contacting wall 1, of the silo, can, if so
desired, be economically and» rapidly carried on
step by step as the assembly of the uprights, filler
blocks angd hoops proceeds.

Thus, when the erection: of the framework has
reached the stage where a certain number of
hoops 1, have been applied and secured, for in-
stance, say, when the third hoop: from the bot-
tom has been fixed in place; although this is de-
pendent on the width of the hard beards to be:
used and the vertical spacing of the hcops. The
frame erection can then cease, until the-lower or
first horizontal course or series of hard boards is
applied to the inner circumferences of the said
first assembled hoops and the inner surfaces of
the adjacent filler blocks. 'This first step in ap-
plying the hard boards, is begun, when a suffi-
cient number of lower hoops are fixed in place
to properly back and sectire the- hard boards
of the horizontal bottom or first course of such
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boards. The flat resilient hard boards, to form
this course are introduced into the circle of hoops,
and one by one are held vertically on edge with
their longitudinal edges horizontal, then by the
operation of suitable means, pressure is hori-
zontally and outwardly applied to the outer, side
of the central portion of the length of such board,
to bend or flex the board against the opposing
areas of the surrounding surfaces of the filler
blocks 8, and the inner circumferential surfaces
of the hoops, to thus hold the board seated
against said surfaces and bent to the same radius
as that of said surfaces. The board is thus held
in said arcuate form firmly against said sur-
faces, while the board is secured rigidly thereto,
by the application of nails or other fastening
means driven from the inside of the silo through
the board and into the filler blocks and hoops.

The remaining boards of said first horizontal
course are successively applied, pressed to arcuate
form and secured in a like manner, to complete
the series of arcuate boards all of like radius fitted
end to end and extending horizontally from one
upright 3a, around the inner side of the silo to
the opposite upright 3a.

The horizontal bottom longitudinal edges of
the boards of this first series of wall boards, fit
down tightly on the floor or base of the silo and
the joint thereby formed is usually tightly sealed
against leakage. When, the bottom portion of
the silo inner wall has thus been completed, the
application and securing of another upward series
of hoops 1, and filler blocks 8, is completed to re-
ceive the second upward horizontal course of thin
hard boards, which are introduced one by one in
flat form, and flexed by pressure to the required
arcuate form and thus held while secured by nail-
ing as were the-boards of the first course, and
this is continued step by step until the hoops and
filler blocks are completed to the top hoop 6, of
the silo.

The hard boards of each horizontal course
above the first course, have their lower horizon-
tal longitudinal edges abutting the top longitu-
dinal edges of the boards of the next course below.

Suitable manually-operated portable expansible
and contractile pressing means, adjustable to
various silo hoop diameters, can be employed,
within the silo, for bending the hard boards within
the silo, and thus holding the same while being
secured. For instance, I have successfully em-
ployed a portable hand carried and operated
device, for this purpose having a supporting stem
capable of being expanded and contracted by
hand operated leverage or screw threaded con-
nections, said stem, at its opposite ends, having
heads that are horizontally arcuate, so that the
device can extend horizontally within the silo with

one end contacting a board to be bent and pressed,

and the other end contacting a diametrical por-
tion of the silo wall such as a hoop or filler
block. One or more of such devices can be em-
ployed along different diameters of the silo for
simultaneously and detachably bending, pressing
and holding one or several hard boards.

By the foregoing method, whether the boards
are bent and held by hand, or by suitable means,
while being secured by nailing or otherwise, the
inner hard board wall can be quickly and econom-
ically built and completed within the supporting
frame work.

All joints such as those between the meeting
end and longitudinal edges of the hard board
struts {, of the lading contacting inner wall of
the silo, and those between the edges of the
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roofing sheets (7, and the rafters and capping
strips, and other joints where sealing against
moisture or leakage is desirable, are preferably
calked by the use of a suitable flowable calking
compound applied under pressure by any suitable
or standard calking gun. I prefer to employ a
stitable calking compound of commerce, or other
flowable calking compound that is non-shrink-
ing, water proof, that does not deteriorate under
exposure to air, and that cures to a substantially

- permanent adhesive film possessing expansion
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and contraction characteristics under tempera-
ture changes. This calking compound can be
applied under pressure to said joints from within
and/or from without the hard board lading con-
tacting wall, and other parts.

Specific sizes or dimensions, appearing herein
merely as examples, are not of the essence of the
invention.

While a specific example embodiment has been
disclosed, for purposes of explanation, it is to be
understood: that the instant inventive concept
may be reduced to various. modified and other
mechanical embodiments within the spirit and
scope of the following claims,

What I claim is:

1. A silo body comprising an exterior encircling
series of spaced rigidly fixed supporting studs
extending throughout the length of said body, a
pair of said rigid adjacent spaced studs forming
the door posts of a longitudinal opening substan-
tially throughout the length of said body; a ver-
tical series of axially-alined spaced non-metallic
hoops of unbroken circular rigid formation and
substantial length and radial width, arranged
within said exterior circular series of studs and
extending substantially throughout the length of
said body, each hoop being rigidly secured to and
supported by said exterior surrounding series
of studs and bracing the same and having its cir-
cumferential portion rigidly seated against the
inner vertical sides of said studs, said hoops span-
ning said longitudinal opening and dividing the
same into a vertical series of door openings, said
hoops providing interior cylindrical surfaces of
like diameter; an interior lading-contacting and
restraining wall rigidly fixed with respect to and
facing the inner surfaces of said surrounding
series of supporting studs, said wall extending
longitudinally through and rigidly fixed to the
inner cylindrical surfaces of said hoops; and doors
for said door openings.,

2. A silo body comprising a surrounding ex-
terior circular series of rigidly-held vertical spaced
body supporting wood studs extending substan-
tially throughout the length of said body; a ver-
tical series of axially-alined spaced laminated-
wood horizontal hoops of unbroken circular for-
mation of like diameters arranged longitudinally
of and located within and rigidly secured to and
supported by said circular series of exterior studs,
each hoop being of solid rigid formation pro-
viding inner and circumferential cylindrical sur-
faces of substantial vertical lengths and top and
bottom end surfaces of substantially radial widths;
annular series of vertical wood spacing fillers
located between the hoops of said vertical series
respectively, with said fillers facing and rigid
with the inner vertical side portions of the studs
that are located between the hoops, the inner
vertical sides of said fillers being flush with the
inner cylindrical surfaces of the hoops, each an-
ntlar series of fillers at its opposite ends abutting
the wide end surfaces of the adjacent hoops be-
tween which said series is located; and a sub-
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stantially cylindrical lading contacting and re-
straining wall facing and backed by and fixed
to the cylindrical inner surfaces of said hoops and
the inner surfaces of. said fillers rigid with said
supporting studs and hoop ends.

3. A silo having a vertically elongated side
opening, and an exterior supporting frame, lat-
erally-spaced rigid upright studs forming door
posts for said longitudinal opening, said frame
including a vertical series of fixed horizontal
spaced rigid door-supporting hoops extending
transversely of the vertical inner sides of and
rigid  with said door posts and spanning said
longitudinal opening and dividing the same into
separate door openings, said hoops being of sub-
stantial vertical length and radial thickness and
of rigid wood formation; and closure means for
said door openings, including a vertical door open-
ing inwardly and closing outwardly with respect
to the door posts and top and bottom hoaops of its
door opening and movably resting on and sup-
ported by the bottom hoop of said opening,

4. A silo body comprising an upstanding sub-
stantially surrounding supporting framework
providing a rigid surrounding backing including
surrounding spaced rigid backing surfaces and
series of spaced surrounding vertically disposed
rigid backing surfaces, said several series being
of like radius, in combination with g substantially
cylindrical upright lading-restraining and con-
tacting wall arranged within and backed by said
series of rigid surfaces and fixed thereto, said
wall comprising normally-flat resilient thin non-
metallic hard board sheets each characterized by
its smooth hard impervious side surface and by
its capability of being forcibly flexed to arcuate
form without cracking or damaging such smooth
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surfaces, said sheets in arcuate form being secured
with their end and longitudinal edges abutting
with the joints thus formed, sealed and covered by
said rigid backing surfaces, said smooth hard ‘
surfaces of said sheets forming the smooth sub-
stantially flush and unbroken lading contacting
surface of said wall, resistant to the chemical and

-other actions of the ensilage within said wall and

promoting the free downward movement thereof.,

5. A silg body comprising an exterior encircling
series of spaced fixed supporting wood studs ex-
tending substantially throughout the length of
sald body; a vertical series of horizontal spaced
axially-alined circular hoops of rigid weod for-
mation having substantially eylindrical circum-
ferential and inner cylindrical backing surfaces
both of substantial vertical lengths, and radially
wide top and bottom end surfaces; said hoops
being surrounded by and rigidly fixed to said
studs with said exterior circumferential surfaces
of the hoops fixedly seated against the vertical
inner sides of said exterior studs, said studs pro-
viding annulay horizontal series of rigid vertical
backing portions between the pairs of hoops, said
backing portions having inner vertical backing
faces flush with the inner cylindrical backing sur-
faces of the hoops, said vertical backing portions
providing opposite ends fixedly seated against
said tep and bottom end faces of the adjacent
hoops; and a substantially cylindrical upright
lading-contacting and restraining wal arranged
within said hoops and seated against and fixed to
said flush backing surfaces of said flush backing
surfaces of said hoops and said vertical backing
portions rigid with said studs.

CHARLES HERBERT COVEY.




