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My invention relates to grain bins, and more 
particularly to a knock-down sheet metal grain 
bin. 
My invention has for its purpose the provision 

5 of a knock-down grain bin of sheet metal that 
is constructed so that the same is strong and 
rigid and will maintain its shape. This is ac 
complished by the manner in which the side 
wall and the roof portion thereof are construc 

10 ted, and the manner in which the sections of 
the side wall and the roof are joined together. 

It is a further purpose of my invention to 
provide a. grain bin having a wall portionthat 
is corrugated both vertically and horizontally so 

15 that the same is stiffened in all directions and 
will maintain its shape against pressure in any 
direction. The wall is preferably made up of 
sections that are provided with transverse and 
longitudinal corrugations, whereby each of said 

20 sections is stiffened against bending in all di 
rections. 

t is a further purpose of my invention to 
provide a grain bin or similar sheet metal struc 
ture made up of sections that are each provided 

25 with transverse and longitudinal corrugations, 
and which overlap in such a manner that certain 
of said corrugations nest, said nesting corruga 
tions being secured together by suitable secur 
ing devices, such as bolts. 

It is a further purpose of my invention to 
provide a grain bin or similar sheet metal build 
ing or receptacle with a roof that is made up of 
similar sections, corrugated along the edge por 
tions thereof, said corrugations nesting and hav 

35 ing the securing means extending therethrough 
in a manner similar to that for the side Wall 
sections. 

It is another object of my invention to provide 
a grain bin or similar receptacle having a roof 

40 made up of overlapping sections that have such 
joints between the sections that moisture will 
not enter the grain bin through the joints by 
capillary action. This is accomplished by pro 
viding a space between a side Wall of the outer 

45 corrugation and a side wall of the inner corruga 
tion at the joint formed by the nesting corruga 
tions. Thus, a liquid tight joint can be made 
without the use of any kind of packing. 

It is another purpose of my invention to pro 
50 vide new and improved ventilating means for a 

grain bin comprising a new and improved cap 
member on said roof, through which the ventila 
tion is obtained. 

It is another object of my invention to pro 
55 vide a new and improved closure means for a 
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side opening in said grain bin, which is so con 
structed as to prevent the escape of grain 
through said opening, and which will also pre 
vent the entrance of rain, or other moisture 
running down the side thereof, into the interior to 1 
of the bin. 

It is also an object of my invention to provide 
frame members for the side opening with which 
said closure members slidably engage, and with 
which a scoop box is slidably engaged, and which 65 
also receives the adjacent side wall sections in 
such a manner as to make any ?exing of the 
sections forming the side wall unnecessary to 
assemble the same with the frame members, and 
at the same time provide a truly cylindrical side 
Wall for said bin. 

It is another purpose of my invention to pro 
vide a new and improved mounting for a clo 
sure member for a discharge opening on one 
of said slidably mounted closure members, and to 75 
provide a new and improved mounting for a 
spout associated with said discharge opening. 
A further purpose of my invention is to pro 

vide a new and improved mounting for a swing 
ing door in the upper portion of said side wall 
opening, whereby any water, such as rain, en 
gaging the outside of said door cannot pass into 
the interior of the bin, and to provide a ?lling 
opening in the roof of said bin which is provided 
with a closure member that is so made that the 
same will not permit the entrance of rain or 
other water on the roof of the device to the in 
terior thereof. 
Other objects and advantages of my invention 

will appear as the description of the drawings 
proceeds. I desire to have it understood, how 
ever, that I do not intend to limit myself to the 
particular details shown or described, except as 
de?ned in the claims. 
In the drawings: 
Fig. 1 is a perspective view of my improved 

grain bin showing the hinged door thereon open, 
and showing some of the slidable closure mem 
bers in position, and showing the closure mem 
her for the roof opening removed. 

Fig. 2 is a vertical sectional view through my 
improved grain bin, a portion of the ventilating 
stack being shown in elevation. 

Fig. 3 is a section taken on the line 3-3 of 
Fig. 2, partly broken away. 

Fig. ll is an enlarged vertical sectional view 
through the ventilating cap member on the roof 
and an adjoining portion of the ventilating stack, 
certain of the roof sections being omitted. 

Fig. 5 is a fragmentary sectional view on an 
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enlarged scale through one of the door frame 
members, showing a portion of the door and of 
the scoop box associated therewith, the section 
being taken substantialiy on the line 5—5 of 
Fig. 2. 

Fig. 6 is a fragmentary inside perspective view 
of the overlapping portions of two adjoining 
sections of the side wall. 

Fig. 7 is a circumferential section of the roof: 
taken on the line 7—7 of Fig. 3. 

ig. 8 is a perspective view of one of the roof 
sections. 

Fig. 9 is a fragmentary perspective view of the 
cover section of the roof, that overlies the sec 
tion having the filling opening therein. 

Fig. 13 is an enlarged transverse sectional view 
through one of the roof joints. 

Fig. 11 is a fragmentary plan view of the roof 
of the bin, partly broken away. - 

Fig. 12 is an enlarged sectional view taken on 
the line 12-12 of Fig. 11, partly broken away. 

Fig. 13 is a perspective view partly in section, 
as viewed from the inside of the bin, of the door 
frame and associated closure members and scoop 
box, showing the main door closed. 

Fig. 14 is a perspective view of the horizon 
tally- swinging door and the member on which the 
same is hingedly mounted. 

Fig. 15 is a perspective view partly in section 
of a portion of the door frame and associated 
parts, as viewed from the outside of the bin. 

Fig. 16 is a fragmentary perspective view 
partly in section of a plurality of the slidably 
mounted closure members engaging the door 
frame members, including the one having the 
discharge opening, the slidable closure therefor 
and the spout associated therewith. 

Fig. 17 is a perspective view of the scoop box, 
detached, viewed from the front thereof, 

Fig. 18 is a perspective view of the spout, de 
tached. 

Referring in detail to the drawings, my im 
proved grain bin comprises a side wall portion 
made up of the sections 20, which are all alike 
except for the length thereof and for a slight 
modification in the lowermost ring thereof, and 
which overlap both circumferentially and verti 
cally of said side wall. Said sections are curved 
to approximately the curvature that the same 
will assume when in position in the side wall, 
and each comprises a plurality of longitudinal or 
circumferential corrugations 21, and a plurality 
of transverse or vertical corrugations 22. The 
vertical or transverse corrugations 22 extend to 
a point closely adjacent the longitudinal or cir 
cumferential corrugations 21, as will be evident 
from Fig. 6, but merge in a narrow ?at wall por 
tion 23 on each side of each corrugation 21, ex 
cept at the top and bottom edge portions of the 

~ sections where the corrugations 21 terminate in 
a free edge, will be described below. The sec 
tions are each provided with a plurality of cir 
cumferential or longitudinal corrugations and 
these comprise a pair of corrugations located at 

‘ each longitudinal or circumferential edge of the 
sheet from which the section is made, and pref 
erably, a plurality of corrugations between the 
edges of the sheet, the corrugations being equi 
distantly spaced in a direction transversely or 
vertically of the section. 
In Fig. 6 the details of the corrugations are 

more clearly shown, and each of the corruga 
tions 21 comprises a pair of curved side walls 
24 bent outwardly from the body of the sheet 
from which the sections are made, and curved 

1,977,391 
both lengthwise and crosswise. A central rib 
portion is provided on each corrugation, which 
extends outwardly from the curved portions 24, 
said rib having curved side wall portions 25 
extending from the portions 24 and connected 
at the outer ends thereof by means of a trans 
versely straight and longitudinally curved por 
tion 26, which forms the top or outermost por 
tion of the rib] will" be evident'from' Fig. 
6, there is a portion 26 “ on each of the nest 
ing ribs 21 and these portions 26 engage with 
each other face to face and have aligning open 
ings 27 therein, through which extend the se 
curing elements, shown as being bolts 23 hav 
ing the heads 29 thereon, which are prefer 
ably square and vprovided with nuts 30, said 
securing elements firmly clamping the rib por 
tions 21 of the sections together and holding 
the same from relative longitudinal movement. 
The form of the nesting corrugations 21 is 

such that the'same are held firmly against any 

80, 

movement transversely of the corrugations‘ when‘v the same are in nesting condition. This adds‘ ~ 

to the strength of the bin,v andrfurthe‘rmore, 
due to the shape of the corrugations, the same 
are readily assembled in proper relation- to 
each other-and easily held in‘ such relation by 
unskilled workers while-the bolts or similar fas-4 
tening elements 28 are inserted 
sections together. - 
The sections,v as previously stated, also over; 

lap at the ends thereof, said corrugations also 

to secure said 

100 
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overlapping at such ends, the overlapped ends - 
of the sections being secured together by any 
suitable fastening elements,‘ such as bolts 31. 
Due to the provision of the rib and the pair 
of curved ‘or arched portions '24 and‘ 25 on each 
side of each‘ corrugation, a ‘very e?icient stiifen 
ing formation is provided on the‘ sections by 
means of the corrugations 21, and'fthese c'or-' 
rugations aid in assembling the sections and 
in‘ holding the same in proper relation after the 
bin is erected. 7 ' ' 1 '~ ' I - ‘ - 

Theside walls of the bin are built up’by means 
of these corrugated sections, beginning at the 
bottom thereof, the bottom '32-’being ?rst as-' 
sembled with the lowermost ring of said-seo-' 
tions 20, said bottom beinga ?at sheet metal 
member made up of one or more sheets ~01" 
metal so ‘as to form a unit, which is adapted 
to rest on the supporting surface for the grain 
bin, which may be rolled up on itself for ship 
ment purposes. 

arcuate shape, it is unnecessary to provide any 
fastening means for securing the bottom ring 
of side wall sections to the bottom 32. 
sembling the bottom and said lower ring of 
said sections the bottom is preferably ?rst placed 
in position and the inwardly extending flange 33 
on the lower corrugation 21’ of each section is 
passed or slipped over the bottom 32. The cor- ' 
rugations 21’ are exactly like the corrugations 
21 except for this inwardly extending ?ange 33. 
The sections 20 are arranged with their verti 

cal joints in staggered relation, and are cut so 
as to leave a vertical gap or opening therein 

1 lil 

125 

Due to the ‘stiffness of ‘the ' 
sections and their ability to maintain their 

In as-" 

running from the bottom 32 to the top of the ‘ 
side wall. A vertically extending frame member 
34 is provided at each side‘ of said opening, and 
said frame members 34, which are shown more ‘ 
in detail in Fig. 5, are each provided with an 
inner obliquely extending ?ange 35, with which 
the inner faces of the sections 20 ‘engage at the 
end edges thereof adjacent the opening in the 

n: 
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side wall, said obliquely extending .or inwardly 
inclined ?ange 35 having an inwardly directed 
lip 36 thereon. Each frame member 34 is fur 

provided with an outwardly directed wall 
portion 37, which terminates in an inwardly di 
rected obliquely extending ?ange 38, which is 
much shorter than the ‘flange 35,‘ and extends 
at an angle to the wall 37 that is much more 
acute than the angle at which the ?ange 35 
xtends to said wall 37. 
The inclined ?ange 38 engages the tops or 

outer faces of the rib portions of the corruga 
tions 21, or in other words, with ‘the transverse 
ly extending faces 36 thereon." Said frame mem 
bers 34 are arranged as shown in- Fig. 3 with‘ 
the obliquely extending ?anges thereon extend 
ing away from each other. By providing the 
inclined ?anges 35 and 38, the circular or cy 
lindrical contour of the side .wall of the bin is 
maintained without the necessity of making any 
bend or oiiset therein as would be necessary‘ if 
the ?anges 35 extended at right angles to the 
portions 37 of said members 34. - 
The sections 20 are'secured tothe members 

34 by means of bolts 19 passing through the 
?anges 35. The frame members are secured to-f 
gether at intervals by means of cross members ‘ 
39 in order to maintain a uniform spacing be- I 
tween the members 34, said members 39 being 
secured to the members 34 in any suitable'man 
nor, as by means of the fastening'elem'ents 40, 
such as bolts, said cross members 39 being se 
cured to the outer ?anges 41 provided on the 
members 34 and extending substantially at right 
angles to the outwardly directed'portions 37 
thereof, said flanges 41 being- spaced from the 
?anges 42 provided on the rearwardly- or in-‘ 
wardly extending portions‘ 43 of said frame 
members so as to de?ne a channel between the 
?anges 41 and 42, the framemembers being 
shown as being each made up of a pair of sheet 
metal members, being bent into the shape shown 
and bolted together at their engaging ?at faces _ 
by means of the bolts 40 extending through the 
openings 40’ in said engaging faces and through 
aligning openings in the members 39 and the 
bottom cross members 44, as will be evident 
from Figs. 5 and 15. ' - 

The bottom cross member 44 connects the 
members 34, has an upwardly extending 
flange 45 thereon, which engages the outer faces 
of the ?anges 41, and is bolted thereto, and a 
forwardly extending portion 46 bent back on 
itself at 47, and having a rearwardly extending 
mge portion 48 thereon integral with the por 

46 and spaced therefrom sufficiently to re 
no edge of the bottom sheet 32 there 

:een, the ?ange portion 48 being somewhat 
ger than the forwardly extending portion 46 

.. bring the extreme rear or inner edge portion 
of the ?ange 48 inwardly beyond the upstand 
ing flange portion 45 on the member 44, the 
member 44 thus being, in effect, a threshold 
member with an upstanding lip thereon. 
The one frame member 34 has aligning slots 

in the portions 37 and 38 thereof to receive the 
substantially cylindrical portion 49 of the hinges 
50 provided on the door 51, which ?ts within the 
opening between the members 34 between the 
outwardly directed ?anges 3'7 thereon, and 
which has any suitable locking means thereon, 
such the hasp 52, which is adapted to be 
engaged with the eye 53 for the reception of a 
pad lock or similar locking member, (not 
shown). - 

A scoop box 54 is provided, which has a top 
wall and side walls 55, a box ?ange 56 being ' 
provided which runs around the outer edge of 
the scoop box 54 along the top wall and the 
side walls 55, said box ?ange comprising a por 
tion 5'1 that extends at right angles to'the ad 
jacent wall, such as the side wall 55, a portion 
58 extending substantially parallel to said wall 
and a portion 59 extending at right angles to 
the portion 58 so as to form a rectangular bead 
running up and down on each side of the scoop 
box at its outer end. The rectangular beads 
thus formed are of such a size that the same 
will be slidably received in the channels formed 
by the ?anges 41 and ‘42 and the wall portion 
43 on the members 34. There is no bottom wall 
to thevscoop box formingmember 54, the bot 
tom thereof being formed by the bottom 32 of 
the bin, the bottom edges of the side walls 55 
vengaging with said bottom 32 when the scoop 
box has been assembled with the members 34 
by sliding the same downwardly in the channels 
previously described. The inner end of the 
scoop box is formed by turning the ?ange 60 
downwardly from the top thereof and the 
?anges 61‘ inwardly-from the side walls 55, the 
?anges 601and- 61 overlapping and being pref 
erably secured together, as by means of welding. 
An opening is ‘thus provided in the rear of the 
scoop box, which may be reduced in size if 
desired, by providing a transverse plate 62 se 
cured to the ?anges 61 by any suitable securing 
means, such‘ as the bolts 63. The grain will thus 
enter the scoop chamber through the openings 
underthe transverse plate 62. 
The roof of the bin is made up of a plurality 

of wedge shaped or triangular sections 64 and a 
section 64', the section 64' being just like the 
section 64, which will be described below, except 
that an opening ‘65 is provided in the section 

'64'-v for'?lling grain into the bin through the 
:roof. The roof sections, except for the opening 
65 referred-to, are all ‘alike and comprise a body 
‘portion that'iis substantially ?at, and which 
v‘has'marginal corrugations along the radial 
edges thereof, one of said corrugations compris 
ingan upwardly directed ?ange portion 66ex 
tending at right angles to the body portion of 
the section; a transverse ?at top wall portion 
'67 extending perpendicular to the flange 66 
and thus parallel to the body portion of the 
section, and a ?ange portion 68 depending 
therefrom and arranged in parallelism to the 
upstanding ?ange 66 and of susbtantially the 
same height as said ?ange 66. One of the 
joints between the sections 64 is shown in Fig. 
10, and the relative arrangement of a plurality 
of such sections is shown in cross section in 
Fig. 7. 
The opposite marg'nal radially extending edge 

of each section 64 is provided with a corruga 
tion of somewhat diiferent character than the 
corrugations previously described, the previously 
described corrugations forming substantially a 
rectangular box ?ange along one radial edge of 
the section. The corrugation on the other radial 
edge of the section comprises a flange portion 
69 extending upwardly substantially at right 
angles to the body portion, an upwardly and 
laterally inclined portion 70, an upwardly ex 
tending portion 71, which is parallel to the por 
tion 69, but oiiset therefrom, a transversely ex 
tending ?at top portion 72 extending at right 
angles to the upwardly extending portion '71 and 

\ extending parallel to the body portion of the 
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section 64, a downwardly directed ?ange portion 
'73 perpendicular to the top portion '72 and par 
allel to ‘the portion '71 of said corrugation, a 
downwardly and outwardly inclined portion '74 . 

_ diverging from the portion '70, and a depending 
?ange portion ‘7 5 of substantially the same length 
as the upstanding ?ange portion '79 and sub 
stantially perpendicular to the body portion of 
the section 64. The distance between the inner 

_. faces of - the parallel walls '71 and '73 is such 
as to closely receive the outer faces of the walls 
66 and‘ 68 of the box ?ange corrugations of an 
adjoining section 64, as shown in Fig. '7. and 
Fig. 10. While the wall portions '70 and '74 are 

__ inclined away from the walls 66 and 68 of the ' 
box ?ange corrugations and the walls '75 and‘ 
69 are spaced a substantial distance therefrom, 
the top wall 6'7 of the box ?ange corrugation 
seats face to face against the inner- face' of. 

_ the top wall '72 of the corrugation just described 
at each joint, and openings" '76 are provided inv 
the box ?ange corrugations that align with open 
lugs '77 in the ?aring corrugations so that 
fastening elements, such as the blots ‘.78, may 
be passed through the aligning openings, and 
the sections 64 are thus clamped in ?xed posi 
tion relative to each other‘ by the cooperatio 
of the bolts 78 andthe nuts. '79. ‘ a 
Each section 64 is further provided'with a 

“downwardly and inwardly directed transversely 
curved-?ange portion 80, forming. a substan 
tially helical roll of approximately one turn on 
theouter or lower edge of each roof section 64, 
which form the eaves on the roof when the 
sections are arranged in adjoining relation, the 
‘roll portions 80 being slightly shorter than the 
sections, or approximately thelength between 
the upwardly extending ?ange 66 and the-up- 
wardly extending ?ange 69 at the outer end 

‘of veach section, so that the same will be ar 
ranged end to end’ when the sections'are as 
sembled with the radial edges of the'sheets in: 
nested condition, as shown in Figs. '7-and 10. 
A closure member 81 is provided, which is 

s‘milar to the sections 64, except that the roll 
'80 is omitted and that instead of providing a 
box ?ange along one edge thereof, the ?anges 
along both edges thereof are made alike, each 
having the upwardlyi'extending flange 69’, the 
inclined wall portion '70’, the wall portion '71’, ' 
the ?at transverse top wall 72’, the depending 
wall '73’, the inclined wall '74’, and the depend 
ing ?ange '75’, corresponding to vthe portions 
69, '70, 71, '72, '73, '74, and '75, previously describedv 
in connection with the section 64, this section 
81 being shown in perspective in Fig.9. There 
are no openings provided in the top walls '72’ of 
the corrugations for fastening elements, in the 
section 81, said top walls '72’ of the section 81 

I‘ merely overlying the top walls '72 of the outer 
corrugations at each inter?tting .joint at the 
opposite sides of the roof section 64’. The sec 
tion 81 is secured to the section 64' by means 
of bolts 82 that extend through openings 83 

~‘ in the section 81 and through openings 84 in. 
the section 64’. I - 

Mounted on the bottom 32 in the center there 
of is a collar having the horizontal ?ange por 
tion 85 resting on the bottom 32 and having 
the cylindrical upstanding portion 86, within 
which is mounted a vertically extending tubular 
stack or conduit member 87, which may be se-v 
cured to the cylindrical sleeve-like portion 86 
by means of suitable fastening elements, such as 
the bolts 88. The stack or tubular conduit 87 

1,977,391.; 
is provided with a plurality of slitlike perfora 
tions 89 therein, permitting the passage of ‘air 
and vapors into :the stack 8'7. The perforated 
portion of the stack terminates some distance 
below the upper end thereof, preferably, sub 
stantially in'alignment with the top wall of the 
bin. An unperforated portion 90 extends up 
wardly to the peak of the roof. 
The roof is provided with a pair of cap mem 

bers 91 and 92 at the inner ends of the sections 
64‘ and 64’>,.which sections have the inner ends 
thereof spaced from each other to leave an 
opening in the‘ center of the roof, said cap 
members-91 and 92 being -made substantially 
alike except for slight differences at the inner 
portions thereof, and each have a depending 

. fiange‘93 thereon, the ?ange 93 on the member 
92 engaging the tops of the corrugations formed 
on the-edges-of‘the roof sections, or in other 
words, the walls '72 extending across the tops 
of said corrugations, and the upper face of the 
lower cap 91 engages the bottom face of the 
.body portion of each of the sections. 

The cap members 91 and 92 are drawn into 
clam-pingengagement with the roof sections by 
vmeansof the bolts 94 provided with nuts for 
drawing ;the same tight in the usual manner. 
The lowericapvmember-ill has a central open 
ing ‘which is surrounded by the depending lip 
02'. flange 95, .which snugly receives the upper 
end portion of the stack'87, or in other words, 
the unperforated portion 90 thereof at its upper 
end. Thus the stack discharges through the 
opening ,formedin the lower cap member 91 be 
tween, the cap members 91 and 92, said cap 
members being spaced from each other due to 
the provision of the ?ange 93 on the member 
92, and theupstanding corrugations on the roof 
sections. The spaces between the corrugations 
on the roof sections provide openings 96 leading 
into the space between the cap members 91 and 
92. I . , 

The upper-cap member 92 has an upstanding 
‘lip or flange 97 thereon similar to the depending 
?ange~95_~on the member 91, and has a pair of 
cooperating bars 98 extending across the cen 
tral opening in the member 92 and secured in 
'any suitable manner thereto. In the arrange 
ment shown, the cross bars have downwardly 
offset portions 99 thereon and outwardly di 
rected ends 100, which engage under the cap 92, 
and are held in clamping engagement with the 
under surface of the cap member 92 by means of 
the bolt 101 that extends through the aligning 
openings in the central portions of the mem- 
bers 98 and through the top wall 102 of a cap 
member, which has a tubular body portion 103, 
which snugly receives the annular ?ange 9'7 on 
the member 92, and which has a plurality of 
side openings 104 therein, the tubular member 
103 having a laterally outwardly directed ?ange 
105 thereon, there being an outwardly directed 
?ange 106 on the cap 102, said cap 102 having 
an annular inwardly directed corrugation 10'7 
thereon, which ?ts within the outer end of the 
tubular member 103, and the ?ange 196 termi 
nating in a depending ?ange 108. The flange 
106 and the ?ange 108 prevent the entrance of 
water through the openings 104, and the belt 
101 secures the members 98, 102 and 103 to 
gether in ?xed position when the nut thereon 
is tightened down on the same. Due to the pro 
vision of the openings 96 and the openings 104, 
air passes inwardly through the openings 96 and 
upwardly in the member 103 and out through ' 
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"1,977,391 
- the openings-104, thus setting up a draft in the 
top-'of:the stack, which causes an upward cur 
rent .oiair in the-‘stack 87, which will ventilate 

i the grain bin and aid-in reducing the heating 
action of the grain therein, and will also carry 
any moisture that maybe in the grain, out of 
the bin. . 
The roof sections are secured to the uppermost 

ring of said sections by means of the angular 
brackets 169,_which are secured by means of the 
bolts 110 to theunder sides of the roof sections 
and by means of. the-bolts 111 to the inner faces 
of the top ringof the side sections. . 

_ ~ The members 34 are connected at. their upper 

‘ends by means of a- cross member 112, which is 
bolted, by means of bolts 40 to-the members 34,. 
=said bolts extending through: the openings 113 
.in the" member 112 and the aligning openings 
in'the sections of the members 34, as-previously 
described, the ~member v112 engaging the outer 
.facessof ,thee?anges 41 in a similar .manner to 
v‘themembers?i), the member 112 having anup 
, wardlyand outwardly inclined ?ange 114 thereon 
and having the strap members 115 extending at 
an. oblique vangle inwardly and upwardly from 
adjacent the lower edge thereof, said strap mem 

.ber_s.1_15 havingend portions 116 that are di 
;_reo_ted inwardly, thus‘. forming hook-like mem 
bers on theinner face‘of the member 112. 
A door 117 is swingingly mounted on the book 

like members 115 by passing-the hook-like mem 
bers ‘through the slots 118 on the upwardly and 
outwardly inclined ?ange 119 on said door 117. 
The door 117 also has a pair of inwardly ex 
tending side ?anges 120 thereon, which are 
freely received between the inwardly extending 
?anges on the members 34, the ?anges 42>termi— 
nating short of the upper ends of the members 
34, as will be clear from Fig. 13, while the ?anges 
.41 serve as stops to limit the outward move 
ment of the door, the ?anges 42 terminating at 
such a distance below the tops of the members 
3421s to permit the inward swinging of the door 
117. _ _ The door 117 is provided with an outwardly 
‘inclined lip 121 along its lower edge, the ma; 
terial forming the lip being doubled back on 
itself so as to provide an inwardly and down 
wardly directed lip 122 shorter than the lip 
121, for a purpose to be described below. 
The opening in the side wall of the bin between 

the top of the scoop box 54 and the door 117 
is closed by means of a plurality of closure mem 
bers of sheet metal,‘ which fit on top of each 
other in vertically aligned relation, and which 

1 slidably engage at opposite ends thereof in the 
grooves or channels formed between the flanges 
41 and 42. Said members 123 are each provided 
with a pair of oppositely inclined portions 124 
and 125, the portion 124 being inclined inwardly 
and downwardly, and the portion 125 inwardly 
and upwardly from the central body portion of 
the member 123. . 
Each member 123 is further provided with a 

?at top face formed by means of a ?ange 126 
I‘ extending outwardly from the inclined portion 

125 and being substantially perpendicular to the 
body portion of the member 123. The bottom 
portion of each of the members 123 is provided 
with a similar ?at face formed by the outwardly 
extending ?ange 127, which is provided with a 
downwardly directed lip or ?ange 128 on the 
outer edge thereof, the ?ange 123011 the low 
ermost member 123 ‘overlapping the outer face 
of the box ?ange 56 onthe top of the scoop box 

"‘ to provide a water- proof and grain tight joint 

‘moved to the position shown in Fig. 13. 

between the top of the scoop box and said mem 
ber 123, while the ?ange 128 on each of the 
other members overlaps the outer edge of the 
top ?ange 126 of the member 123 below the 
same. Thus the members 123 have top and 
bottom ?at faces that engage each other so 
that each member 123 rests solidly on the next 
lower member 123, and the corrugationsformed 
by means of the portions 124 and 127 and the 
portions 125 and 126 are of such a height that - 
these will ?t vslidably within the channel be 
tween the ?anges 41 and 42. 
One of'the members 123-is provided with an 

outwardly stnick'portion .129 therein, which is 
fonned by cutting thev material of the member 
123 at certain points and striking the same out 
wardly so as to :provide "two pairsof ears 130 
on the outwarc‘rly struck portions, which connect 
the same with the body portion 123, the portion 
129 having an opening 131 therein, through 
which grain is discharged. A closure member 
in the form of a slide 132 of sheet metal engages 
in back of the outwardly struck portion 129 
between the ears or joining portions 130, and 
has an outwardly extending ?ange 133 at the 
top thereof by means of which the same can be 
grasped to slide the same into and out of clos 
ing position. ' 
A spout 134 is mounted below the opening 131, 

said spout 134 having a pair of ?anges 135 and 
136 thereon, which are inclined at an oblique 
angle to each other, the ?ange 135 being of sub 
stantially the width of the ?at portions 127 and 
126 so that the same can be inserted between a 
pair of the members 123 in the joint immediate 
ly below the opening 131 so that the spout 134 
having the side ?anges 137 thereon, will normal 
1y project outwardly with the body thereof slop 
ing in a downward direction from the bin in the 
manner shown in Figs. 15 and 16. The ?ange 
128 is cut away at the point where the spout is 
inserted so as not tointerfere with the inser 
tion of the spout in the manner referred to. 
When it is desired to close the door 51 it is 
necessary to move the spout into such a position 
that it will not be damaged by the closing of 
the door due to the fact that it projects out 
wardly from the member 123. 

In vorder to close the door 51, the spout is 
This 

is done by merely pulling outwardly on the spout 
until the same reaches the point where the 
?ange portion 135 no longer is engaged between 
the ?at faces 127 and 126 of adjoining mem 
bers 123, and the ?ange 136 is located between 
said ?at faces. When this is the case the body 
portion of the spout 134 extends substantially 
vertically downwardly from the front of the 
member 123, as shown in Fig. 13, and will not in 
terfere with the closing of the door and no dam 
age will be done to the spout when the door 
is closed. The spout is also shown in this po 
sition in Fig. 2. 
The members 123 are slid into position one 

at a time as the grain bin is ?lled and may 
extend up as high as the door 117. A closure 
member 138 is provided between the top of the 
door 51 and the door 117, the closure member 
138 being bolted to the frame members 134 on 
the ?ange 31 by means of the bolts 40 in the 
manner previously described in connection with 
the members 39. Said member 138 has a 
doubled back top edge portion 139, an outward 
ly inclined portion 140,- a horizontal inwardly 
extending ?ange portion 141, and a depending 
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?ange 142, the flange 141 engaging the top 
. ?ange on the door 51 and the ?ange 142 serv 
ing as a stop member for the door 51 at the 
top thereof. The horizontally hinged door 117 
engages the doubled top edge portion 139 of 
the closure member 138 in the manner shown in 
Fig. 13, the doubled outwardly inclined lip 121 

- thereon lying on one side of the portion .139, and 
the inwardly inclined lip 122 engaging the other 
side thereof, said doubled edge 139 thus lying 

-in' the channel 143 provided between the por 
tions 121 and 122. The door 117 is thus held 
from bulging in an outward direction by engage 

. ment of the ?ange 122 with the doubled portion 
139. The doubled lip 121 and the ?ange 122 
form both a water proof and grain tight joint, 
between the. member 138 and the door 117. 
When it is desired .to open the door 117, it is 
?rst raised on the hinges or hook-like members 
.115, and then swung inwardly, it being necessary 
to raise the door 117 sufficiently to elevate the 
bottom edge of the doubled portion 121 above 
the top edge of the doubled portion 139 on the 
member 138. ' . 

I claim:-— - .- . 

1. In a grain bin, a side wall portion-having 
closely spaced vertically extending corrugations 
and circumferentially extending corrugations 
therein much more widely spaced than said 
vertically extending corrugations. . 

2. In a grain bin, a side wall comprising sheet 
metal sections each having closely spaced ver 
tically extending corrugations and circumfer 
entially extending corrugations therein much 
more widely spaced than said vertically extend 
ing corrugations, certain of said circumferen 
tially extending corrugations of adjoining sec 
tions nesting. . 

3. In a grain bin, a side wall comprising sheet 
metal sections each having a plurality of 
vertically spaced sets of vertically extending 
corrugations and circumferentially extending 
corrugations therein said vertically and circum 
ferentially extending corrugations being non— 
intersecting, certain of said circumferentially 
extending corrugations of adjoining sections 
nesting, and means for securing said sections 
together extending through the nesting portions 
of said corrugations, said sections having cir 
cumferentially extending corrugations between 
the sets of vertically extending corrugations. 

4. In a grain bin, a side wall comprising a 
plurality of arcuate sheet metal sections each 
having a plurality of circumferentially extend 
ing longitudinally and transversely curved cor 

1]. 

rugations therein, means for stiifening said 
sheets between said corrugations, said stiffen 
ing means being spaced from said corrugations, 
certain of said circumferentially extending ‘cor 
rugations of adjoining sections nesting, and 
means for securing said sections together ex 
tending through the nesting portions of said 
corrugations. 

5. In a sheet metal structure, a wall having 
- corrugations therein, said corrugations having 
a base portion, a central rib portion surmount 
ing said base portion and side wall portions 
converging toward said central rib, said rib hav 
ing a transversely straight wall portion. 

‘6. In a sheet metal structure, a plurality of 
sections having nesting corrugations therein, 
said corrugations each having a base portion 
surmounted by a rib portion narrower than said 
base portion and side wall portions converging 

=_ toward said rib, whereby said corrugations have 

11,977,391 
:wide nesting portions and narrow nesting por~ 
tions at each nesting joint of said structure. 

7. In a sheet metal structure, a plurality of 
sections having corrugations therein, said cor 

- rugations each having a base portion surmount 
ed by a rib portion narrower than said base por 
tion and side wall portions converging toward 
said rib and said .rib having a transversely 
straight wall portion, corrugations having trans 
versely straight wall portions engaging face. to 
face with said ?rst mentioned straight wall por 
tions, and fastening elements extending through 
said transversely straight wall portions. 

8. Ina sheet metal structure, a plurality of 
sections having nesting corrugations therein 
providingjoints between said sections, each of 
said’ joints comprising a corrugation having a 
base portion having curved side 'wall portions 
convergingtoward a central transversely curved 
rib surmounting said. base portion, said rib be 
ing 'narrower‘than said base ‘portion, ‘a corruga 
tion corresponding in shape thereto seated in 
said ?rst mentioned corrugation and having a 
rib engaging said ?rst mentioned rib face to 
face, and fastening elements extending through 
said rib portions. 

9.- In a grain bin, a side wall having an open 
ing therein, a‘ pair of ‘vertical frame members 
on opposite sides of said opening, said frame 
members ‘each-having ‘a pair of obliquely ex 
tending ?anges thereon'extending toward and 
engaging said side wall adjacent said frame 
members. I‘ - - ' 

10. In a device of the character described, a 
roof‘ comprising a plurality of'sections having 
nesting cormgations‘forming joints connecting 
said sections, one-of said corrugations at each 
joint having a base portion, having inclined side 
walls- and'a central rib narrower than said base 
portion, vprovided with a flat top, ‘the nesting 
corrugation being seated in said ?rst mentioned 
corrugation and ‘having a ?at top engaging the 
flat top‘ of said rib, and securing means extend 
ing through said ?at tops of said corrugations. 

11. In a device‘ of the character described, a 
roof comprising a plurality of sections having 
nesting corrugations forming joints connecting 
said sections, one of said corrugations at each 
joint having inclined side walls and a central 
rib provided with a ?at top, the nesting corru 
gation being seated in said ?rst mentioned cor 
rugation and having a ?at top engaging the ?at 
top of said rib and side walls spaced from said 
?rst mentioned corrugation at the base thereof. 

12. In a sheet metal structure, a roof com 
prising a plurality of sections having joints com 
prising nesting corrugations, the inner and outer 
corrugations having engaging wall portions to 
hold said corrugations against relative lateral 
displacement, and the wall of said outer cor 
rugation at the free edge thereof being spaced 
from the adjacent wall of said inner corruga 
tion. ' '- ‘ 

13. In a sheet metal structure, a roof compris 
ing a plurality of sections having joints com 
prising nesting corrugations, the inner and 
outer corrugations having engaging wall por 
tions to hold said corrugations against relative 
lateral displacement,..and a portion of a side 
wall of said outer corrugation being spaced from 
the adjacent side wall of the inner corrugation. 

14. In a metallic bin, a roof comprising a 
plurality of metallic sections having overlapping 
joints comprising nesting corrugations, secur 
ing means for connecting said sections extend 
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1,977,391 
ing through said corrugations, one of said sec 
tions having an opening therein, and a closure 

1 for said opening comprising a sheet metal mem 
ber overlying the section having the opening 
therein and having marginal corrugations over— 
lapping the corrugations at the joints on both 
sides of the section with the opening therein. 

15. In a grain bin, a side wall having an open 
ing therein, a pair of vertical frame members on 
opposite sides of said opening, said frame mem 
bers each having a pair of obliquely extending 
?anges thereon extending toward and engaging 
said side wall adjacent said ‘frame 'members, 
and each member being shaped to provide an 
angular portion thereon adapted to serve as 
a door frame and a shallow channel portion 
llying inwardly of said angular portion, and 
closure members engaging slidably in said chan 
nel portion. , 1 ~ 

16. Ina grain bin, a side wall having open 
ing therein, a pair of vertical frame members 
on opposite sides of said opening, and metallic 
closure members slidably engaging with - said ' 
frame members and mounted in vertically ad~ 
joining relation in said opening, each of said 
closure members having a bottom edge over 
lapping the outer side of the closure member 
therebelow. 

17. In a grain bin, a side wall having an 
opening therein, a pair of vertical frame mem 
bers on opposite sides of said opening, and metal 
lic closure members slidably engaging with said 
frame members and mounted in vertically ad 
joining relation in said opening, each of said 
closure members having a substantially hori 
zontal bottom ?ange and a substantially hori 
zontal top flange, said bottom ?ange having a 
lip depending from the outer edge thereof. 

18. In a grain bin, a side wall having an open 
ing therein, a pair of vertical frame members 
on opposite sides of said opening, and metallic 
closure members slidably engaging with said 
frame members and mounted in vertically ad 
joining relation in said opening, each of said 
closure members having a substantially hori 
zontal bottom ?ange and a substantially hori 
zontal top flange, the top ?anges of one section 
being engaged by the bottom ?ange on the next 
higher section and a spout having an angular 
inner end portion extending between the bot 
tom ?ange of one of said closure members and 
the top ?ange of the adjoining closure member. 

19. In a grain bin, a side Wall having an open 
ing therein, a pair of vertical frame members 
on opposite sides of said opening, and metallic 
closure members slidably engaging with said 
frame members and mounted in vertically ad 
joining relation in said opening, one of said 
closure members having an outwardly struck 
portion therein provided with an opening and 
a member for closing said opening mounted to 
slide in the rear of said outwardly struck 
portion. 

20. In a grain bin, a side wall having an open 
ing therein, a pair of vertical frame members 
on opposite sides of said opening, and metallic 
closure members slidably engaging with said 
frame members and mounted in vertically ad~ 
joining relation in said opening, a transverse 
member connecting said frame members adja— 
cent the upper ends thereof and a door hinged 
on said transverse member, said door having a 
lip overlapping the outer face of one of said 
closure members below said door. 

21. In a grain bin, a side wall having an 

. mount 

.7 
opening therein, a pair of vertical frame mem 
bers on opposite sides of said opening, said 
frame members each having an angular por 
tion thereon adapted to serve as a door frame 
and a shallow channel portion lying inwardly of 
‘said angular portion, a scoop box having a box 
?ange thereon engaging said channel portion to 

said box in said frame members for 
vertical sliding movement and metallic closure 
members slidably mounted in said chamiel por 
tions above said box in vertically adjoining rela 
tion, a closure member overlapping said box on 
the outer side thereof. ' 

22. The combination with a grain bin hav 
ing a roof provided with ribs thereon, and 
spaced cap members at the center of said roof_ 
providing an air space therebetween having 
openings into the same between said ribs, of 
means for ventilating said bin comprising a 
stack extending upwardly from adjacent the 
bottom of ‘said'bin into communication with said 
space, and a tubular member mounted on the 
upper of said cap members having openings 
therein and a closure for the top of said tubu-,10 

- 0 lar member. 
23. In a grain bin a side wall comprising a 

plurality of curved sheet metal sections, the 
major portion of each of said sections being 
corrugated, said corrugated portion comprising 
corrugations running transversely of the curva 
ture of said sections, and a plurality of corruga 
tions which do not intersect said ?rst corruga 
tions running in the direction in which said 
sections are curved. 

24. In a grain bin a side wall comprising a 
plurality of curved sheet metal sections, the 
major portion of each of said sections being cor 
rugated, said corrugated portion comprising two 
sets of non~intersecting corrugations, one of 
said sets comprising corrugations running trans 
versely of the curvature of said sections, and the 
other of said sets comprising a plurality of cor 
rugations running in the direction in which said 
sections are curved, said last mentioned corru 
gations comprising marginal corrugations and 
corrugations spaced a substantial distance from 
the margins of the sections. 

25. In a grain bin, a side wall comprising a 
plurality of curved sheet metal sections, each 
of said sections having a plurality of series of 
vertical corrugations spaced apart endwise of 
said corrugations, and a plurality of curved cor 
rugations extending substantially perpendicular 
to said vertical corrugations, certain of said 
curved corrugations lying in the spaces between 
said vertical corrugations, and being spaced 
from said vertical corrugations. 

26. In a grain bin, a curved side wall having a 
plurality of series of vertical closely spaced cor 
rugations therein, said series being arranged in 
vertically spaced circumferential bands, and a 
plurality of longitudinally curved corrugations 
extending circumferentially of said side wall, 
said circumferentially extending corrugations 
alternating with and being interposed between 
the series of vertical corrugations. 

2'7. In a grain bin, a curved side wall having a 
plurality of series of vertical closely spaced cor 
rugations therein, said series being arranged in 
vertically spaced circumferential bands, and a 
plurality of longitudinally curved corrugations 
extending circumferentially of said side wall, 
said circumferentially extending corrugations 
alternating with and being interposed between 
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the series of vertical corrugations, said circum 
ferentially extending corrugations having base 
portions surmounted by narrower central rib 
portions. 

28. In a grain bin, a side wall comprising sheet 
metal sections each having closely spaced 
vertically extending corrugations and circum 
ferentially extending corrugations therein much 
-more widely spaced than said vertically extend 
ing corrugations, certain of said circumferen' 
tially extending corrugations of adjoining sec 
tions nesting, said circumferentially extending 
corrugations having transversely curved base 
portions surmounted by narrower transversely 
curved central rib portions.‘ ~ 

29. In a sheet metal structure, a plurality of 
sections having spaced nesting corrugations 
therein, said corrugations each having a base 
portion surmounted by a rib portion _v narrower 
than said base portion and side wall portions 
converging toward said rib, whereby said corru 
gations have wide nesting portions and narrow 
nesting portions at each nesting joint of_ said 
structure, and said sections having corrugations 

1,977,391 
in said spaces extending transversely to said 
nesting corrugations. 

30. In a curved wall structure, sheet metal 
sections each having closely spaced vertically 
extending corrugations and circumferentially 
extending corrugations therein much more wide 
ly spaced than said vertically extending corru 
gations, certain of said circumferentially ex 
tending corrugations of adjoining sections nest 
ing, said circumferentially extending corruga 
tions having base ‘portions and rib portions 
narrower than said base portions surmounting 
said base portions. 

31. In a wall structure, sheet metal sections 
each having closely spaced vertically extending 
corrugations and horizontally extending corru 
gations therein much more widely spaced than 
said vertically extending corrugations, certain 
of said horizontally extending corrugations of 
adjoining sections nesting, said horizontally ex 
tending corrugations having transversely curved 
base portions and transversely curved rib por 
tions narrower than said base portions surf 
mounting said base portions. . 

ANDREW A. KRAMER. 
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