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This invention relates to silos, tanks, and the outer side.of.the bottom, hoop. 7. * N 
It is, one, of the objects, of the invention to pro-, nuts tightly clamp the brackets in place agains 

M 

öcheap and simple, construction which can.be : There are provided a number- of door frame 
readilly-erected withiasminimum, rof; labor, and 12. made of wood and éach frame includeš jambs. 
wherein wooden stayes...and hoopstare used, the and an upper, a lower, and an interme 
hoops havingathe same: coefficient of expansion. This door, frame is: preferably of arcuates 
as the staves and the sanae moistur? absorption in horizontal cross section, and closing the ope 

10 qualities so that the hoops will expand and cons, ings. of the same are removable panels or dööri 
: - - - - ... . . 13 carrying cross bars 14 on, which are mounted . 

It isanother object to provide a novel and im-, latchês, 15 engageable with the forwarä sid?s of "" 
proved-sile includinga-wall made up chiefly the jambs of the door frame. There is, one door 
a plurality of staves,r-the-adjacent, staves being 13. closing.:the opening above the intermediäte 

i 5 "joined together. by. spaced double, joints.of. novel silland one. -door closing the opening, below the 15 ** 
and improved, construction to equalize, all con-, intermediate sill in each door fr?me. Thës 
traction-and-expansion of the staves and produce door frames, from bottomto top of the silo, ar 
a tight: wall i structure : * * located so... that one döor frame rests üpon 
To: these rends, gener lly, stated, the. invention. other, the, door frames. being disposed in " 

tract as do the-staves. . . 

20* consists in the novel parts and novel.combina-- tical column... . . . . . 
tions; of, parts hereinafter, defined e.: claims. There are provided as multiplicity o 
and; described in the following specification, made stavès 17 and all of these staves, are of t. 
ing connection, with the accompanying:, drawing, length as the, height of the doör, frames 
wherein; like reference characters; refertoithe. the exception of certain of the lowermost is! 25* sameiror: similari:p?rts.throughout the various: and certain of the uppermost staves, which 
views, and, in which, se : . . . . . . . . . . . . of half. the length of the other stavês 
Fig.1 is a p?rspective-view, ill i stave has alongitudinalitongue 18 formed small, scale a complete silQembodyin 

25 i 

s tion.š. . . . . . . . . . . . . . . :: 
30' Fig.2 is a view taken chiefly; infrontelevation 

of-thellower:pQration of the siko, certain parts be- . 
ing broken-away; and shown insectionand cer 
taliny portioras y e-r si *** 
course oferection; ; ; . 

3?” . Fig: 3 is a horizontal sectionstaken on th 
3-h-3-of-Fig.2 as indicated by the arrows; 

. Fig:24 is a vertiealki sectionstaken on-ithe 
4-r-4 of Fig.2, as-indicated by the arrows; and 
Fig.5 isra perspective: view-illustrating til 

40" jointserbetween i staves ande looking. 
- tial relation. and the edges. of adj 
ne are brought into abutment. With the tongue 1 

, " W / e of one stave fitting into the cooperating gr 
inner sidesoftwo- of therstaves: t: , : i 19 of the adjacent stave. When - so, assembled, 

Referring, tortheandrawing, rithere:is illustrated the two rabbets 20. formed in the adjacent edges, 
a base 6 made of concretesor the like, and upon of adjacent staves, face.each other, and together 
which, the sillorests.s. Restingon thisbase. 6 is they forma slot of T-shape, in horizontal · 

45“ a large circular:ywooden bottomhoop.7, which al-, section and this slot is open at the linir 
though, somewhat narrower than-ithe other hoops of the silo. Received within these T-sha 
8:which, are: used, is constructed, very similarly to... are strips:21, alsoof. T-shape in cross section, 
these other hoops and may be described mor?, in and these strips completely. fill the rabbets, 20. 
detail later. Anchored within the concrëte báse The strips 21 during, the course oferectior 

50' 6 in outwardly spaced, relation, from thé, böttom i siloare. slid in place within the rabbets 20, the hoop 7 are, a plurality.ofvertical bolts 9, the strips , being. of a length corresponding to the 
upper ends of which are received within slots, length of most of the staves 17. , The outer edges, 
10a in horizontal. flanges of?ngular brackets 10. : of the jambs of the door frames. 12 are grooved 

v ich are to receive adjacent staves 17 and the outer . . 55 º secured as by means of screws or thë likë to thé of the grooved portions are provided with tongues i 55 

50 

These brackets.haye, verticiál. flanges...which are. 

  

  

  

  

  

  

  

  



2 
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 
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adjacent staves may be connected to the jambs 
of the door frames in the same manner that ad 
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. 

. The abutting ends of the stayes form horizontal 
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 
tween the horizontal joints of the next adjacent 
vertical columns of staves. The horizontal joints 
between staves are thus located from bottom i to 
top of the silot at intervals equal to half the length 
of the longest staves used. . . - - - 
i 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 i horizontal joints between the 
staves. In other words, the center of the lowest 
hoop 8 is spaced from the lower edge of the hoop 
7 a distance corresponding to one half the length 
of the longest staves i 17 used and the remainder 
of the hoops 8. are spaced center to center a dis 
tance corresponding to one half the length of the 
longest staves. An upper hoop 7, exactly similar 
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 

35: responding to one half the length of the longest 
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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 
'at their medial portions. to these hoops as by 

is means of nails or screws 16, preferably of copper 
construction. Each stave is thus secured at its 
two ends and at its middle portion to three of 
the hoops 7 and 8. * * * ... - i W 

: Each hoop 7 and 8 is made of wood and of sev 
eral laminations. In the illustrated embodiment, 
each, hoop is shown as having three laminations 
and each lamination consists of three pieces of 
wood so that each lamination.forms a complete 
circle. The joints between the different pieces 
forming the different laminations of each hoop 
are circumferentially spaced from each other so 
as to give the hoop the utmost strength. These 
hoops in addition to acting to secure, reinforce 
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and brace the staves and form structure to which 
, the staves may be nailed as do the joists or studs 
of a building or the ribs of a ship, also compress - 
the staves so as to cause them to retain their cir 
cular arrangement and the hoops extend across 
the door frames 12 over the sills thereof and the 
hoops are secured as by nailing to these door 
frames. suitable ladder rungs 22 and 23 are attached 
respectively to the doors 13 and to the hoops 8 
so that these rungs form a continuous ladder. A 
suitable roof structure 24 is also provided to close 65 * the top of the silo. : 

| 70 

A síio 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 
frames 12 and having a lower edge lying in the 
same plane as the lower edge of one of the door 
frames. The silo may be built up of as many silo 
sections as desired until the silo is of the desired 
height, whereupon the roof 24 will be erected upon 
the uppermost section. In setting up the silo, the 

1,987, 155 
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. Short" and long staves 
17 circumferentially alternated are then assem 
bled within the hoop 7 about the door i frame and 
as the adjacent staves are brought with their 
edges into abutment, the strips 21 are slidin 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 also be used for tightening the hoop 7 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 

**upper staves of the lowermost section and certain 
is of the lower staves of the next upper section may 
be secured in place and the upper hoop of the 
lowermost section may then be applied. 

In this manner the silo may be continuously 
built up with º great ease. * * * * * * * * * * * * * * * * * 

ly of the hoops or transversely of the staves 17, 
As the hoops 7 and 8 of the silo are made of 

wood, the grain of which extends circumferential 
these hoops will expand'and contract. very little º 
circumferentially as temperature conditions vary 
or as they swell through moisture absorption or 
shrink as they dry out. The expansion and con 
traction of wood parallel to the gran of the wood 30. through change in temperature orthrough swell- . ** 

" ing or shrinking by reasons of moisture conditionisº 
is but slight. The hoops 7 and 8, therefore, instead 
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of loosening and tightening materially about th? 
staves, as do metal hoops on metal hoop sillos as 35 temperature changes take place, will tightly-em-*** 
brace the staves. Although the staves 17 contract and expand through temperature change and º 
shrink and swell through moisturecontentchange, 

: and this contraction and expansion and shrinking 
the grain of these staves, i.e. circumferentially : 
of the silo, the nails 16 securing the staves to the 
hoops hold the staves in place º relative to : each : 
other and to the hoops so as to prevent the stilo 45 from being tumbled down as by wind storms when 

M w N shrinking 40 
and swelling takes place i chiefly transversely of * * . . 

the silo is empty and dried out. - When the silo º . " 
is filled with sillage, the inner: surfaces of the 

*** walls become moist causing the staves to expandi: 
transversely of their grain to force them tightly i 
against the confining * hoops, thereby tightening 
the joints between the staves. * The strips 21 are : 
effective to take up for discrepancies between un-i 
equal expansion and swelling between the inner : 
and outer portions of the staves through heat and 
moisture action. The strips serve to equalize all 
contraction and expansion of the staves prevent 
ing "openings atº joints between adjacent i staves 
from extending through the inside wall of the 
staves are double sealed by use of these strips. *** 60 
silo. The walls of the silo at the joints between 

It will be seen that an exceedingly simple and 
efficient silo structure has been provided, which 
can be erected with great ease. "", "" . * * * * * · * * * 
It will, of course, be understood that various 

changes may be made in the form, details, ar 
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rangement, and proportions of the various parts - 
without departing from the scope of the present : 
invention. . . . --. . . 
What is claimed is:- , 1. A wooden silo comprising a multiplicity of 

joined together to form a substantially circular 
wali and wooden hoops encircling said wall at 
vertically spaced intervals, said staves being se- 75 

70, 
wooden staves arranged in vertical relation and i 
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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 
joined together to form a . Substantially circular 
wall and wooden hoops encircling said wall at Wer 
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 sillo comprising a, multiplicity of 
Wooden Staves arranged in Vertical relation and 
joined together to form a Substantially circular 
wall and laminated wooden hoops encircling said 
wall at vertically spaced intervals, each stave be 
ing nailled 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. 

4. A sillo, section comprisinga, 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 tongue and gr??We connections, 
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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 staWes. 

GEORGE A. OLBRICH. 

5 


