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UNITED STATES“L

' Apphcatlo _ Ja‘nuary 103
4 Claims....

ThlS 1nvent1on relates to s110s, tanks,,and the
like... .
It; ‘1s one of ,the\ obJects of the mventlon to.
vide a. novel sand Jmproved all Wooden s1lo of
9°cheap .and simple . constructlon Whlch can be
readily. .erected . with..a . minimum.. ofxl
wherein, wooden Stayes.and,. hoops are used, ,the
hoops haying:the.-same- -coefficient of . expansion..
.as.the staves ﬂand thel sameermojsture absorptlon
10° ‘qualities;so.that.the. hoops "w11l expand, and con=,
tract as.do the- staves.‘ : : .

prorved»sﬂo mcludmg,a wall made up chleﬂy
} amlurahty of staves,the adjacent. staves being .
5 Jjoined., together»by spaced: double. Jomts of .novel :
and- Jmproved construction., to:equahze a,ll;con-"
traction. and-expansion. of. the sta es and. produce
a tight: wall; stl:ucture\ o .
~To: these ,ends,\genera,lly stated the mventlon-
20 consists-in..the-novel ‘parts. and. novel. combina.- .
tiens;-of, parts heremafter deﬁned in-the..claims..
and: descnbed in-the, followmg specxﬁcatlon, made
nnconnectlon w1th the accompanying:, drawing,
wherein: like.- reference rcha,ra.cters refer, .o, .the..

25™ same.;0r - similar; parts.. thro;ughout“the,‘vanous ;

© views,.and,.inowhich, . ot
Figid is.a -perspective,. v1ew illustra g
small, scale a- eomplete s1lo emb dyi
_tieng, :
Flg‘ 2 IS a v1ew taken chleﬂy in: front elevat1on
of-the lower: parntion of the silo, ‘certann parts be~.
ingbroken-away- and \shown Jin-seetion.and; cer-
taim portions ~of:- the .sﬂodoemg shown ;
. course;of:erection; ;... . :
. Fig:3 is:a horizontal, sectxo taken on the line,.
3—+3.0f ‘Fig..2 as indicated-by: the arrows;:. -
- Fig:z4 is-a wertieal. sectmn taken on-; the”l e:
4—1-4 of, Fig;;2,.as; 1nd1oated bm the AXTows;-and...
Fig:;5 is :a ,perspectwe- view:-illustrating the.
40" joints :between ; staves -and.looking: towar,
inner -sides: 'two of.thestaves:
Referrmg \to,,theqdrawmg, there ,111ustrated
a base 6 made of conerete.,or the hke, and upon\
. which.the siloprests..: Restmgqon this, base 6ds’
45" g larger clrcular. wooden bottom hoaop.7 which, al-.
though. somewhat ;narrower thanthe other. hoops.-
8 which. are.used,. is constructed Xery. similarly:to..
these other hoops and may be described more. in.
detail Iater,
506 in. outwardly. spaced. relatron from the” ottom
hoop 7 are.a plurality.,6f ¥ rt1ca1 bolts" 9, the
upper, ends; of . which. are, received. within Iots .
102 in horizontal.flanges of. ngular brackets 10;
.. These brackets.haye, . .verti al ﬂanges whlch are..
55 ' secured as by means of §crews or thé Lké to the
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12~made of wood. and éach'frame inclrides Jamb'sp

: recelvmg groove 19 formed at 1ts .other. dge fo

» of one stave fitting into the cooperating gro

Anchored within, the concrete base
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outer side..of. the bottom hoop . Nuts 11" are
carned by.the upper ends of the bolts 9 and these.

‘, nuts t1ghtly clamp the brackets m place agamst
theé basé 6..

THere, are prov1ded a number of door frame

an upper,.a lower and.an- 1ntermed1ate Slll )
This door, frame is; preferably of’ arcuateasha
in horlzontal Cross.- sect1on and. closing’ the" h~;
ings of. the” same.are removable panels or doors’,

- 13 ¢arrying cross bars 14 on.which are mounted :
- latehés, 15 engageable’ with' the forward sides of ’
the jambs. of.the door frame:

_'Thére is.one door
13 closing /the oOpening above the intermediate )
sill and. one..doot closing the opening. below, the 154?
intermediate . sill in . .each door .frame, - :
door frames. from. bottom to top.of. the s1lo are
located so0.that one door frame rests Upon a
other, the. door frames bemg d1sposed 1n ‘8, ver:
tical column . - ’
-THere .are’ prowded as mult1p11c1ty" f woaod
staves 17 and all 6f these Staves, are of theé ame. .
- length as. the height of the.door. frames 12;
the exceptlon of certam of .the. lower £

20t

cooperatlon w1th the tongue of an adJacent av ,";
he. :

'Ihe edg
of each ~sta,ve are rabbete -contlguous w1th

i . ; are assembled in circumfer
txaltrelatlon ‘and the. edges. of, adJacent,_staves
are.brought into .abutment, with the ‘tongug 18.:

19.0f .the adjacent.stave... When.so, ,assemble
the two, ra,bbets 20 formed. in: the adjac _\dges
of adJacent staves, face.each other and tog ther
they iorm 8 slot of. T—shape in honzon 'l

are.. strlps 21 also of T-shape in cro
and.: these strlps completely Al1 the ' ta)

of, theuambs of the"door frames 12 are groo d :
to. receive adjacent staves 17 and.the outer-e
of the grooved portlons are provided’ with tongues 551
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" or grooves similar to the tongues and grooves
18 and 19 and they are also provided with rab-

- bets corresponding to the rabbets 20 so that the

adjacent staves may be connected to the jambs

“5 of the door frames in the same manner that ad-

‘10 . The abutting ends of the stayes form horizontal

- jacent staves are joined together, .
- From bottom to top of the silo, the staves 17 are
placed in vertical columns with lower staves sup~
porting the staves immediately above the same.

joints at intervals from bottom to top of the silo
and these horizontal joints are staggered so that
the horizontal joints between the staves in one

vertical column of staves are located midway be-

15 tween the horizontal joints of the next adjacent

20

25 sta,

vertical columns of staves. The horizontal joints
between staves are thus located from bottom'to
top of the silot at intervals equal to half the length
“of the longest staves used. '

The lowermost hoop 7 encompasses the ‘lower

ends of the lowermost staves. .Hoops 8 are pro-.

vided which_encircle the staves of the silo at ver-

tical, intervals. corresponding to the spacing be-

tween different horizontal ~joints between the

ves. . In other words, the center of the Jlowest
hoop 8.is spaced from the lower edge of the hoop
7 a distance corresponding to one half thelength
of the longest staves 17 used and the remainder

of the hoops 8 are spaced center to center a dis- -

30:: tance corresponding to one half the length of the

35 Tesponding to one

" longest staves,
to the.bottom hoop 7, is also provided and the
upper edge of this upper hoop is spaced from the
center of the uppermost, hoop 8 a ‘distance cor-

; half the length of the longest

staves 17. The hoops 7 and 8 serve in the place
of joists or’studs to a building or ribs to a ship

"and the staves 17 are secured at their ends and

gt their ‘medial portions. to

40;: means of nalils or screws 16, preférably. of copper

45 eral laminations. In the illustrated embodiment,

construction. -Each staye is thus secured ‘at its
two ends and at its middle portion to three of
the hoops 7T and 8. .’ . R
- Each hoop'7 and 8 is made of wood and of sev-
each hoop is shown as having three laminations
and each lamination consists.of ‘three pieces of
wood 6. that. each lamination. forms a complete
circle. . The joints. between the different : pieces

50' .forming the different laminations of each hood
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g0 hoops. are secured- as by nailing to these door-
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* are circumferentially spaced from each ‘other so
as to give the hoop the utmost strength. These
hoops in addition’ to acting to secure, reinforce
and: brace the staves and form structure to which

- the staves may be nailed

the staves so as to them to retain their cir-

cause

cular arrangement and the hoops extend ‘across'

¥he door frames 12 over the sills thereof and the

frames.

_ Suitable
respectively to the doors 13
- so that these rungs form a
_suitable roof structure

the top of the silo. P B

“A silo section may be considered to be that por-
tion of the silo having an upper edge lying in the
same plane as the upper edge of one of the door

‘and to the hoops 8

o frames 12 and having & lower edge lying in the -
. 'same plane as the lower edge. of one of the door

_The silo may be built up-of as many silo
desired until the silo is of the desired

frames.
_ sections as

height, whereupon the roof 24 will be erected upon,

750 ’thp uppermost ,se(_:tion. In setting up the silo, the

1,087,155

‘An upper hoop 7, exactly similar

these hoops as by’

* _of the silo, the'nails

Jadder rungs 22 and 23 are attached -

continuous ladder. A~
24 is also’ provided to 'clqse :

lower hoop 7 is first. located in place-on the base
6, whereupon the door frame 12 of the lowermost
section is put in position. sShort and long staves
- 17 circumferentially alternated are then assem-.
bled within the hoop 7 about the door frame and
as the adjacent staves are brought with - their
edges into abutment, the strips 21 are slid'in place.
Eventually the lowermost section will take circu-
lar form, whereupon a circular draw rod may be
placed about the section and drawn up to tighten
all the joints between the staves.. This draw rod
can alsa be used for tightening the hoop 7T where-
. upon the nuts 11 may be screwed home to hold
“‘the parts of the lowermost section in proper po-
- sition. - The lower hoop 8 may then be applied,

whereupon the staves 17 forming certain of the

+ypper staves-of the lowermost section and certain

- of the lower stayes of the next upper section may

be

T lowermost section may then be applied.

" In this manner the silo may be continuously
“built up with great ease. o S e
As_th

hoops 7.and 8 of the silo are made of '

' wood, the grain of which extends circumferential-

"1y of the hoops or transversely of the staves 17,
_ these hoops will expand ‘and contract

‘circumferentially as temperature conditions vary -

or as they swell through moisture absorption or:

traction of ‘wood parallel to the grain of the wood 30,

through' change in temperature or through swell-.

shrink as they dry out. The expansion and con~

" ing or shrinking by reasons of moisture conditions™

jsbut slight. "The hoops 7 and 8, therefore, instead

of loosening and tightening materially about-the ' .
staves; as do metal hoops on metal hoop silos s '35
! place, will tightly em-- "
brace the staves. Although the staves 17 contract’’

‘temperature changes take

(13

10

15

‘sécured in place and the upper hoop of the -

20

: 25
-very little =

nd expand through temperature ‘change ‘and -

shrink and swell through moisture contentchange,
~and:this contraction and ‘expansion and shrinking

" and swelling takes

place chiefly transversely of"

the grain of ‘these staves, i.'e. -¢ircumferentially -

16 securing the staves'to the

hoops hold the staves in place relative to- each”

other ‘and to the hoops so as to prevent the silo”
* from being-tumbled down as by wind storms when

40.;

45 2 ‘

" the silo.is empty and dried out: “'When the silo-

“is’ filled with silage, the inner:surfaces of the

« walls become moist causing the staves to expand -

transversely ‘of .their grain to force them tightly

against the confining hoops, thereby tightening

the joints between the staves.: The strips 21 are:

, " ggual ‘expansion and ‘swelling ‘between ‘theé: inner:
v as do the joists or studs:
"of a building or the ribs of a ship, also compress-

and outer portions of the staves through heat and

moisturé action. The strips serve to equalize all

- effective to take up for discrepancies between un-

contraction and exparnsion of the staves prevent-"

" ing openings at’ joints  between adjacent staves
~ from- extending
silo; The walls

It will be seen that an‘exceedingly-simple and
efficient ‘silo structure has been provided, ‘which
can’be erected with great eage, - R

‘through ' the inside’ wall-of the:
1o, The walls of the silo at. the joints between
staves are double sealed by use of these'strips.” *

"It will, of course, be understood that various:

~_changes may be made in the form, details; ar--

55,

60
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rangement and proportions of the various parts -

without departing from
invention.” " . o
“What.is claimed is:—

joined together to form a substantially circular
wall and wooden hoops encircling said wall at.

vertically spaced intervals, said staves being se- 75,

1. A wooden silo comprising a multiplicity ‘of |
wooden staves .arranged-in vertical relation and-

the_scope of the present
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cured to said hoops and said hoops confining the
staves and forming the sole means securing, brac-
ing and reinforcing said staves.

. 2. A wooden silo comprising a multiplicity of
wooden staves arranged in vertical relation and
jeined together to form a substantially circular
wall and wooden hoops encircling said wall at ver-
tically spaced intervals, each stave being nailed at
each end to certain of said hoops and certain of
said staves resting at their lower ends on the
upper ends of other of said staves, said hoops be-
ing the sole means confining the staves and secur-
ing, bracing and reinforcing the same.

3. A wooden silo comprising ‘a multiplicity of
wooden staves arranged in vertical relation and
Jjoined together to form a substantislly circular
wall and laminated wooden hoops encircling said
wall at vertically spaced intervals, each stave be-
ing nailed at each end to certain of said hoops,

3

each lamination of each hoop comprising several
Individual pieces of wood, said hoops confining
the staves and securing, bracing and reinforcing
said wall, . o

4. A silo section comprising a vertical substan-
tially circular wall, said wall consisting chiefly
of a multiplicity of staves, said staves having
tongue and groove connections connecting adja-
cent edges of adjacent staves, said adjacent edges
having oppositely opposed longitudinal rabbets of
angular-shape in cross section cut therein and
spaced from the fongue and groove connections,

5

10

strips of T-shape in cross section received within

and filling the opposing rabbets cut in adjacent
edges of said staves, and hoops encircling said
wall whereby double joints are formed from the
outer to the inner side of said wall between ad-
jacent staves. e

GEORGE A. OLBRICH.
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