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UNITED STATES 

2,187,616 

PATENT OFFICE 
2,18,616 

SLO ROOF 

James Cowin, Minneapolis, Minn., assignor to 
Cowin and Company, Minneapolis, Minn., a cor 
poration of Minnesota 

Application September 26, 1938, Serial No. 231,742 
11. Claims. 

This invention relates to new and useful im 
provements in silo roofs, and more particularly to 
such roofs constructed of metal. 
An object of the present invention is to pro 

vide a simple and inexpensive silo roof which 
readily lends itself to manufacture in quantity 
production, and which is so constructed that it 
may be Supported entirely upon the upper edge 
of the silo, without the use of rafters. 
A further object is to provide a dome-shaped 

silo roof comprising a plurality of segmental sec 
tions having channels formed in their longitu 
dinal edges adapted to overlap or interlock to 
form the joints between adjacent sheets, said 
channels greatly strengthening the sections and 
preventing water or moisture from entering the 
Silo between the roof sections. 
A further object is to provide a dome-shaped 

roof composed of a plurality of Segmental Sec 
tions having their longitudinal edges Suitably 
channeled, and the adjacent channel edges of 
contiguous sections being adapted for interlock 
ing or overlapping engagement to provide Suit 
able joints between sections, and the upper ends 
of said sections being supported by an annular 
member or collar having a plurality of elongated 
apertures therein adapted to receive bolts inserted 
through apertures provided in the upper ends of 
the sections, said channels and apertures being 
so fashioned and arranged as to permit the Sec 
tions to be relatively moved with respect to One 
another and to said annular member, Whereby 
the diameter of the roof at its base may be varied 
within certain limits, to allow for variations in 
the diameter of the Silo or the cylindrical struc 
ture upon which the roof is to be mounted. The 
shapes of the channels provided on the longitu 
dinal edges of the sections and the arrangement 
of the apertures in the annular member and said 
sections also permitting the number of sections 
in the circumference of the roof to be varied, if 
neceSSary. 
A further object is to provide a dome-shaped 

silio roof composed of a plurality of segmental 
Sections, having their longitudinal edges formed 
With suitable channels, one of Said channels 
being relatively larger than the other and adapt 
ed to overlie the Smaller channel of an adjacent 
sheet, and suitable clamping elements being ar 
ranged at intervais along the joints between Sec 
tions to secure the sections together, said clamp 
ing elements permitting free expansion and/or 
contraction of the segments circumferentially. 
Other objects of the invention reside in the 

unique construction of the clamping elements 

(C. 108-32) 
Which Secure together adjacent roof sections; in 
the means for seating and supporting the lower 
ends of the Sections upon the upper edge of the 
Silo Wall; in the means provided for securing to 
gether the roof sections at the top of the silo, 
which include a collar having an outwardly ex 
tending flange provided with a plurality of elon 
gated apertures, which apertures are so arranged 
that at least one of said apertures will always 
register with the aperture provided in the upper 
end of each section, whereby bolts or screws may 
readily be inserted through said allined aper 
tures, in the operation of erecting the roof, and 
Whereby erection is greatly simplified and facili 
tated; and, in the novel construction and ar 
rangement of the crown piece or cap which is de 
tachably Secured to the top of the silo roof, 
Whereby it may readily be removed when de 
sired to present an opening through the top of 
the silo roof. 
Other objects of the invention will appear from 

the following description and accompanying 
drawings and will be pointed out in the annexed 
claims. 

In the accompanying drawings there has been 
disclosed a structure designed to carry out the 
Various objects of the invention, but it is to be 
understood that the invention is not confined to 
the exact features shown as various changes may 
be made within the scope of the claims which 
follow. 
In the drawings: 
Figure 1 is a perspective view showing my in 

proved dome-shaped roof; 
Figure 2 is a detail plan view on a larger scale, 

showing the top of the roof; 
Figure 3 is a detail sectional view on the line 

3-3 of Figure 2, showing the means for detach 
ably Securing the cap in position on the roof; 

Figure 4 is an enlarged detail sectional view 
on the line 4-4 of Figure 1, showing the con 
struction of the joints between sections; 

Figure 5 is a vertical detail sectional view on 
the line 5-5 of Figure 1, showing the means for 
securing the roof to the silo wall; 

Figure 6 is a perspective view of one of the 
segmental roof sections detached from the struc 
ture; 

Figure 7 is a detail sectional view showing one 
of the brackets for engaging the upper edge of 
the silo Wall; and 

Figure 8 is a detail sectional view substantially 
on the line 8-8, of Figure 1, showing the guides 
provided for supporting the slide door in the roof. 
The novel silo roof herein disclosed, is shown 
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comprising a plurality of segmental sections 2 
constructed of sheet metal. The longitudinal 
edges of said sections are formed with inverted 
channels 3 and 4, the latter being relatively wider 
than the channel 3, whereby the channel 4 may 
be fitted over the smaller channel 3, as best illus 
trated in Figure 4. The channels are preferably 
inverted, as shown in Figure 4, so that when 
Overlapped or interlocked, as shown in this figure, 
it will be impossible for water to enter the silo 
through the joints between said sections. 
The channels 3 and 4 also greatly strengthen 

and reinforce the sections, whereby when the 
roof is assembled on a silo, as shown in Figure 1. 
a very rigid and Substantial structure is provided. 
A feature of the invention resides in the novel: 

means provided for Securing together the over 
lapped edges of the sections 2. As best illus 
trated in Figures 1 and 2, a plurality of clamping 
elements, generally indicated by the numeral 5, 
Secure together the overlapped edges of contigul 
ous sections, as best shown in Figure 4, whereby 
the Sections cannot become separated from one 
another. 
Each clamping element 5 comprises a body por 

tion 6 formed to substantially fit the relatively 
Wider channel 4, at one side of each section. The 
body 6 of the clamping element has an end por 
tion 7 adapted to be seated against the outer Sur 
face of the section adjacent to the channel 4. 
The opposite end portion 8 of the clamping ele 
ment 5 is seated against the outer surface of 
an adjacent section 2. A complemental clamping 
member 9 is fitted against the inner Surfaces of 
adjacent sections 2 and has apertures therein 
adapted to receive a pair of threaded studs if 
and f2, inseparably. Secured to the end portions 
and 8 of the clamping elements 5, by Such means: 
as Welding. It is a very desirable feature of the 
invention to have the studs and 2 inseparably 
secured to the clamping elements 5, as above 
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Stated, in that it greatly facilitates assembling 
the structure, as it prevents loss of the bolts or 
studs and 2, and it also eliminates all danger 
of the studs turning, when the nuts 3 are tight 
ened thereon. 
To allow for expansion and contraction of the 

roof, the apertures 4 in the sections 2 adjacent 
to the Small channels 3 in which the studs 2 
are received, are elongated in a direction trans 
versely of the sections, as best shown in Figure 6, 
whereby the overlapped edges of adjacent sec 
tions may move relatively to One another. The 
clamping elements 5 move with the Sections hav 
ing the larger channels 4 because of the bodies 6 
thereof Substantially fitting the Width of the rela 
tively wider channels 4. The complemental 
clamping members 9 preferably have enlarged or 
slotted apertures 0 for receiving the studs. 
and 2. - 

Another feature of the invention resides in the 
novel means provided at the uppermost portion. 
of the roof for Supporting the sections 2 in opera 
tive relation. As shown in Figures 1 and 2, the 
means provided for thus supporting the upper 
ends of the sections 2 is shown coin prising an 
annular member or collar, generally indicated by 
the numeral 5. This collar has a horizontally 
disposed flange upon which the upper ends 
of the Sections 2 are seated and secured. 
The flange S of the collar 5 is provided with 

a plurality of elongated apertures or slots 
arranged in two circles around the length of the 

The apertures 7 of one row of apertures 
are preferably staggered with relation to the 

2,187,616 
apertures in the other row, as best shown in Fig 
lure 2, whereby one of said apertures will always 
be a lined with the elongated apertures 9 pro 
vided in the upper ends of the sections 2. The 
apertures or slots 9 in the Sections 2 are dis 
posed length Wise thereof, whereby they are dis 
posed at substantially right angles to the aper 
tures 7 in the flange 6, when the sections are 
seated thereon. By thus arranging the aper 
tures 7 and f, a portion of each aperture f 9 
Will always register with one of the apertures in 
the annular flange 6 of the collar 5, so that a 
bolt may readily be inserted therethrough. This 
greatly facilitates the erection of the roof. By 
thus Securing the upper ends of the sections to 
gether by means of the annular collar 5, a very 
Substantial and rugged roof structure is provided 
Without the use of rafters for supporting the 
sections 6. 
Another reason for arranging the apertures 7 

and 9 as above described, is that it makes it 
possible to expand or enlarge the roof, even to 
the extent of inserting an additional section, by 
Simply moving the sections outwardly, or in a 
radial direction, in which case, the bolts passing 
through the apertures in the flange 6 of the 
'collar 5 will be received in the outer row or 
circle of apertures. This is a very desirable fea 
ture, in that it eliminates close fitting and thus 
greatly facilitates erection of the roof. 
The collar 5 has an opening 2 therein, which 

preferably is large enough for a person to pass 
through, if necessary. If desired, the silo may 
be filled through the opening 2 ?. A suitable cap 
or closure member, generally indicated by the 
numeral 22, is adapted to be fitted over the collar. 
5 to close the opening 2 . The cap 22 is re 

tained in place by a pair of hook elements 23 and 
a pivoted hook element 25, having an operating 
handle 24 disposed exteriorly of the roof whereby 
the pivoted hook element 25 may be conveniently 
SWung out of engagement with the collar 5, 
When it is desired to remove the cap 22 from its 
normal closed position. In the drawings I have 
shown the collar 5 as being constructed of two 
parts, the flange f6 being formed independently 
of the angle iron body of the collar and Suitably 
Secured thereto by Such means as welding or 
riveting. If desired, the entire collar 5 might 
be made of one piece, but to simplify manufac 
ture, it is preferably made as shown. 

Another feature resides in the novel means 
provided for securing the lower edges of the sec 
tions 2 to the upper edge of the silo wall 26, 
The means provided for thus supporting the roof 
upon the upper edge of the silo wall 26 is best 
shown in Figure 5, and comprises a plurality of 
angle-shaped brackets, generally indicated by the 
numeral 2. Each bracket 27 has a horizontal 
portion 28 adapted to be seated on the upper 
edge of the silo wall 26, and a depending por 
tion 29 which engages the inner surface of the 
silo Wall to prevent spreading or outward move 
ment of the Sections 2, when the roof is assem 
bled upon the top of the silo wall. 
Each bracket 27 further has an upstanding 

portion 3 fitted against the inner surface of one 
of the sections 2, and is secured thereto by a 
Suitable bolt 32. The portions 3A of the brack 
ets 27 are slotted, as shown at 33 to permit the 
brackets to be adjusted with respect to the lower 
edges of the segmental sections 2, whereby the 
portions 28 of said brackets may be horizontally 
alined so that each bracket will support its share 
of the load. A plurality of hook bolts, generally 

0 

5 

20 

25 

30 

35 

40 

50 

55 

60 

65 

70 

75 

  



10 

5 

20 

25 

30 

35 

50 

55 

65 

75 

2,187,616 
indicated by the numeral 34, are shown having 
their upper ends engaged with certain of the in 
ner clamping members 9, and their lower ends 
with a hoop 35, usually provided adjacent the 
upper end of the silo wall, as clearly illustrated 
in Figures 1 and 5. Each hook bolt 34 is pref 
erably made in two parts connected by a Suit 
sable coupling member 36, whereby when the nuts 
37 of the two parts of the hook bolt 34 are ro 
tated in one direction, the brackets 2 will be 
forced firmly against the top edge of the silo 
wall, as will be readily understood by reference 
to Figure 5. 
The novel silo roof, herein disclosed, is shown 

provided with a suitable door 38, which is slid 
ably supported in suitable curved guides 39 pro 
vided in a roof section 4, Which differS SOne 
what in form from the other sections 2 of the 
roof in that it has no channels in its longitudi 
nal edges. One side edge of the section 4 is se 
cured to one side of a section 42, having relative 
ly small channels 43 formed in its opposite edges, 
as best shown in Figure 6. The opposite edge of 
the Section 4 is secured to the adjacent edge of 
a section 2, as will readily be understood by ref 
erence to the dra WingS. 
The door supporting section 4 is preferably 

made considerably wider than the remaining roof 
sections, whereby its edges will Overlap the ad 
jacent edges of adjacent sections a considerable 
extent. By thus making the Section 4 Wider 
than the other sections, any variations in the 
width of the gap between the sections 2 and 42, 
as viewed in Figure 2, which may result from 
variation in the diameter of the upper portion 
of the silo wall, Will not interfere With the Op 
eration of erecting the roof, because the sec 
tions 4 may overlap the adjacent edges of Sec 
tions 2 and 42 in greater or lesser amounts, de 
pending upon the arrangement of the sections 
around the roof. The marginal edges Of the Sec 
tion 4 are secured to the adjacent sections 2 
and 4 by bolts or rivets, inserted in holes drilled 
or punched through the sections 2 and 42 upon 
the job, as will readily be understood by refer 
ence to Figures 1 and 8. 

Suitable reinforcing ribs 44 may be formed 
in the sections 2 adjacent to the lower edges 
thereof, as best illustrated in Figures 5 and 6. 
These ribs cooperate with the longitudinal chan 
nels 3 and 4 to stiffen the sections 2. 
The segmental sections 2 are preferably pre 

formed in manufacture, so that they may readily 
be assembled on the job, without the necessity 
of having a sub-structure, Such as rafters, for 
supporting the roof. To erect the roof, three 
or more segmental sections are seated upon the 
upper edge of the silo Wall and in spaced rela 
tion, and have their upper terminals secured to 
the flange 6 of the collar 15, whereby the col 
lar 5 is retained in position. The remaining 
sections may then be readily fitted between the 
initially erected sections, which cooperate to 
provide a skeleton structure for supporting the 
remaining Sections. 2, until the roof has been 
completed. When all of the sections have been 
secured together, as shown in Figures 1 and 2, 
and the brackets 27 are secured to the top of the 
silo wall, as shown in Figure 5, a very rigid silio 
roof is provided which is extremely strong and 
light in Weight, and is very neat and attractive 
ii. 2-pearance. 
The unique design of the clamping elements 5 is 

also of importance in that by inseparably secur 
ing the studs and 2 to the end portions 

3. 
and 8 of the elements 5, the studs may readily be 
passed through the alined apertures 7 and 9, 
When the clamping elements are positioned over 
the Overlapped edges of the Sections, as will read 
ily be understood by reference to Figure 4. Also, 
by having the studs if and 2 inseparably and 
immovably secured to the clamping elements, the 
nuts f3 of the studs and 2 may readily be 
turned into place without danger of the studs 
turning. 
By providing two rows of apertures 7 in the 

horizontal flange 6 of the collar or annulai Inem 
ber 6 and further, by providing elongated aper 
tures 9 in the upper ends of the sections 2, the 
operation of securing the upper ends of the sec 
tions to the collar f6 is greatly facilitated, as 
hereinbefore stated. The slots 9 will always 
register with one or more of the slots 7 in the 
flange is of the collar f5, whereby bolts may 
readily be inserted through said alined apertures 
to Secure together said parts. 
The erection of the roof is further facilitated 

by having the studs if and f2 permanently se 
cured to the clamping members 5. I have found 
in erecting the roof, that the clamping members 
5 may readily and conveniently be positioned in 
place from a Suitable scaffold erected within the 
Silo, and the nuts 3 applied to the studs 
and 2. These nuts are preferably left sufficient 
ly loose to permit the sections to move with re 
Spect to one another at the joints between sec 
tions, whereby the sections may be moved in a 
circumferential direction. This feature, in con 
nection with the elongated apertures it in the 
flange f6 of the collar f5, and the apertures 9 
in the Sections 2, makes it possible to erect the 
roof on structures varying considerably in Size, 
Without making any structural changes in the 
Construction of the roof parts. The nuts 3 are 
tightened when all of the sections have been 
placed in position. 
I claim as my invention: 
1. A Silo roof comprising a plurality of seg 

mental Sections joined together to form a Sier 
ical done-like structure, said sections being pre 
formed into spherical shape and having their 
longitudinal edges formed with inverted channels 
adapted for overlapping engagement, clain;ping 
elements embracing the overlapped edges of ad. 
jacent sections, and one chainnel of each section, 
being relatively Smaller than the other channel 
thereof, whereby the smaller channel Inay be 
nested within the larger channel thereby permit 
ting relative movement of said nested channeled 
edges to allow for expansion and contraction of 5 
the Sections in a circumferential direction. 

2. A silo roof comprising a plurality of seg 
mental Sections joined together to form a spher 
ical dome-like structure, each section being a 
Section of a Sphere and having its longitudinal 
edges formed with inverted channels one of which 
is relatively wider than the other, whereby when 
Said Sections are arranged to form the roof, the 
narrower channels are nested within the wider 
channels, a clanping element, 

Sections, the opposite end of said cataping nem 
ber being operatively secured to the edge portion 
of an adjacent Section in a manner to permit said 
sections to move relatively to one another, there 
by to allow for expansion and contraction of said 
Sections, when the roof is complete. 

3. A silo roof comprising a plurality of seg 
mental Sections joined together to form a dome 
like structure, Said Sections having their longi 

Overlying Said 
channels and Secured at one end to one of said 

5 

20 

3) 

40 

45 

60 

O 



4. 
tudinal edges formed with inverted channels 
adapted to be inter-engaged, a clamping element 

0 

comprising an off-set body portion overlying said 
channels, one end of said clamping member haW 
ing a stud inseparably secured thereto and re 
ceived in an aperture in its respective Section, and 
the opposite end of said clamping member being 
Suitably Secured to the edge portion of an adja 
cent section, whereby said adjacent section may 
move relatively to said clamping member and the 
section to which the clamping member is secured, 
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thereby to allow for expansion and contraction 
of Said Sections. 

4. A silo roof comprising a plurality of Sections 
joined together along their longitudinal edges to 
form a dome-like structure, said Sections having 
their longitudinal edges formed with channels 
adapted to be nested together, the two channels 
of each section being of different widths whereby 
the narrower channel of one section may be nested 
within the wider channel of an adjacent Section 
to provide a joint which is Substantially Weather 
proof, a clamping element for securing together 
the overlapped edges of said Sections, Said clamp 
ing element being formed to substantially Snugly 
fit over the wider channel and having its end 
portions seated against the bodies of adjace; at 
sections, said end portions having threaded Studs 
inseparably secured thereto and traversing aper 
tures provided in said sections, a complemental 
clamping element fitting onto said studs on the 
opposite or inner sides of said Sections, and means 
received in threaded engagement with said studs 
for causing the clamping elements to clampingly 
engage the channeled edges of Said sections and 
retain them in operative relation. 

5. A silo roof comprising a plurality of Seg 
mental sections joined together to form a done 
like structure, each section having one longitudi 
nal edge formed with a bead and its opposite edge 
with a relatively wider channel adapted to over 
lie the bead of an adjacent sheet, clainping ele 
ments for securing together the overlapped edges 
of said sections, said elements comprising comple 
mental members between which the adjacent edge 
portions of contiguous sections are received, and 
bolts securing together said complemental clainp 
ing members, said bolts traversing Suitable aper 
tures in said sections, one of said apertures being 
elongated to permit said sections to relatively 
move at the joint therebetween, thereby to facili 
tate erection of the roof and allow for expansion 
and contraction. 

6. A silo roof comprising a plurality of Seg 
mental sections having their longitudinal edges 
joined together to form a dome-like roof, One 
edge of each segment being formed with a longi 
tudinally extending bead and the opposite edge 
thereof with a longitudinally extending chain:hel 
of relatively greater width than Said bead, Said 
channel of one section being adapted to Overlie 
the bead of an adjacent section to provide a joint 
therebetween, strap-like clamping elements over 

65 
lying said joints and Substantially fitting the 
channels of said sections, each clamping element 
having its ends seated upon bodies of adjacent 
sections, and said clamping elementS having 
studs inseparably secured to the ends thereof and 
passing through suitable apertures in said sec 
tions. 

7. A dome-shaped roof comprising a plurality 
of segmental sections having their longitudinal 
edges overlapped and suitably secured together, 
an annular member having a horizontal flange 
upon which the upper ends of said Sections are 

2,187,616 
seated, said horizontal flange having a plurality 
of rows of elongated apertures therein arranged 
lengthwise around the flange, the apertures of 
one row overlapping the adjacent apertures of 
another row, elongated apertures in the upper 
ends of said sections adapted to overlap Said roWS 
of elongated apertures in said flange, Whereby 
bolts may be inserted in said alined apertures to 
Secure the upper ends of the Sections to the an 
nular flange, and means at the lower ends of 
said sections for securing them to the upper edge 
of a wall. 

8. A roof comprising a plurality of Segmental 
Sections having their longitudinal edges over-, 
lapped and Suitably secured together, a collar 
having a horizontal flange upon which the upper 
ends of the sections are seated, said horizontal 
flange having a plurality of rows of elongated 
apertures therein arranged lengthwise around 
the flange, the apertures of one row overlapping 
the adjacent apertures of another row, an elon 
gated aperture in the upper end of each segment 
disposed at right angles to the elongated aper 
tures in Said flange, when the segments are seat 
ed on the flange, the apertures in said sections 
Overlapping the rows of the apertures in said 
fiange, whereby bolts may be inserted there 
through to secure the segments to said collar, 
brackets secured to the lower ends of said sec 
tions having portions extending inwardly and 
adapted to be seated on the upper edge of a wall, 
thereby to Support the roof thereon, and means 
associated with said brackets for securing the 
roof to the wall. 

9. A dome-shaped silo roof comprising a plu 
rality of segmental sections having their longi 
tudinal edges overlapped and suitably secured 
together, a collar of angular cross-section having 
a horizontal flange upon which the upper ends, 
of Said Sections are seated, said flange having a 
plurality of elongated apertures therein, arranged 
in two rows lengthwise around the flange and 
the apertures in one row being staggered with 
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relation to the apertures in the other row and 
Overlapping Said apertures, an elongated aper 
ture in the upper end of each section adapted to 
Overlap the rows of staggered apertures in said 
flange, whereby a bolt may be inserted there 
through to secure the section to the collar, the 
Staggered arrangement of the apertures in said 
flange facilitating erection of the roof in that 
the apertures in said sections will always be 
alined With one or more of the apertures in said 
flange, whereby a bolt may be inserted through. 

'55 Said alined apertures, and means for securing the 
lower portions of said segmental sections to the 
upper edge of a silo Wall. 

10. A silo roof comprising a plurality of seg 
mental Sections having their longitudinal edges 
overlapped and suitably secured together, a col 
lar at the top of the structure having an out 
Wardly directed flange provided with a plurality 
of rows of elongated apertures, the apertures of 
each row being disposed lengthwise around their 
respective rows in closely spaced relation and 
adjacent apertures in the rows being in over 
lapped relationship, the upper ends of said seg 
mental Sections being seated on said flange, each 
Section having an elongated aperture in its up 
per end adapted to overlap the rows of apertures 
in Said flange, and means for securing the sec 
tions to Said flange, the elongated apertures in 
Said flange and said sections, permitting the sec 
tions to be moved in a radial direction with re 
Spect to and independently of the collar, where 
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by the roof may be enlarged or reduced in di 
ameter at its base, to adapt it for structures of 
different diameters. 

11. A dome of the kind described made up of 
a multiplicity of spherical segments having sub 
stantially U-shaped interlocking channel-like re 
enforcing flanges at their edges, the flanges at 
the One edge being relatively narrow and the 
flanges at the opposite edge being relatively wide, 

the relatively narrow channel-shaped flanges 
being nested within the relatively wide channel 
shaped flanges, with lateral clearance such as 
would permit circumferential expansion and 
contraction of the dome structure, and means 
for locking the interlapped channels in Said 
interlapped condition. 

JAMES COWN. 


