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3,412,517 
SHINGLE 

John T. Ellis, Damascus, Md., and Charles W. Glesner, 
Midland, Mich., assignors to The Dow Chemical Com 
pany, Midland, Mich., a corporation of Delaware 

Filed Sept. 29, 1967, Ser. No. 671,623 
6 Claims. (Cl. 52--520) 

ABSTRACT OF THE DISCLOSURE 

A shingle which ‘comprises: a substantially rectangular 
sheet; a ?rst trough tapered in depth along one side of 
the sheet; a second trough along the other side of the 
sheet, tapered in depth and having at least two distinct 
channels along the bottom of the trough, said second 
trough mates with a ?rst trough in an adjacent sheet; 
a third trough running along the top of said sheet and 
communicating with said ?rst and second trough; a ?ange 
along the top edge of the sheet and an inturned elongated 
?ange along the bottom length of the sheet. Also, a plu 
rality of said shingles can be assembled in an overlapping 
and staggered position to provide a watertight covering 
on the surface area, e.g., roof. 

Background of the invention 
Customary practice in shingling a roof is to use sub— 

stantially ?at slabs of material like wood or compositions 
of tarred paper or asbestos felt with enough stiffness and 
overlapping so that any spot on the roof is covered by 
at least three layers. Free falling water is quite easily and 
completely shed by this construction. Furthermore, there 
is so much overlapping that most, if not all, wind-driven 
water is also prevented from ?nding its way past all three 
layers. The surface roughness of customary materials 
assists materially in preventing seepage through the over 
lapped joints. 
To improve permanence and ?re protection of roofs, 

e.g., family dwellings, it is desirable to use metal shingles. 
Cost of the metal makes it prohibitive to cover the entire 
roof with three overlapped layers and the neutral smooth 
ness of the normal metal surface makes it very dif?cult 
to prevent seepage or ?ow of water between overlapped 
surfaces. 

There have been heretofore many unsuccessful attempts 
to design metal shingles with watertight seals along their 
edges. This “seal upon seal” techniques has been expen 
sive and ineffective. Sealed joints as heretofore employed 
require careful individual ?tting and crimping and usually 
require some sort of ?exible sealing compound like putty 
or plastics. The latter materials show generally poor sta— 
bility to Weather and they tend to crack or loosen within 
a few years, whereas a good roof should require no 
attention for at least 20 years or more. Furthermore, it 
has been found that with the best of care there were 
always some joints improperly sealed and harmful leak 
age would appear. Heavy wind is especially conducive to 
leakage. 
The present invention alleviates these hereto encoun 

tered disadvantages associated with metal shingles by in 
corporating a novel jointing design. Instead of employing 
the “seal upon seal” design, the present shingles employ 
a “trough upon trough” design. 
The present structure eliminates the need for providing 

sealed joints which are hard to fabricate and maintain in 
order to prevent all leakage of water around the edges 
of a metal shingle. In the shingles of the present inven 
tion, ?anges and edge joints are reasonably tight and 
designed to prevent substantially all surface water from 
?nding its way under the shingles under ordinary cir 
cumstances. However, under extreme conditions, some 
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wind-driven water may get under the edges of the top 
shingle. In the present structure, a carefully designed 
pattern of channels (or troughs) and ribs provides for 
carrying this small amount of water away from under 
the top shingle to the exposed surface of adjacent shingles 
where it ?ows harmlessly away with the bulk of surface 
water. Where previous designs have tried to make over 
lapping surfaces of metal shingles lie closer together, i.e. 
sealed joints and edges, to prevent passage of water, the 
present invention provides channels. These not only serve 
to provide run-off means for directing the ?ow and re 
moval of water from a shingled surface, but also stop 
the seepage of water which might otherwise be carried 
(usually by an air stream) to the roof itself. Appreciable 
quantities of water may be carried through ordinary 
metal shingle roofs as a spray of tiny droplets in a high 
velocity jets of air through a restricted passage. By open 
ing up such restricted passages by providing relatively 
open drainage channels in the present structure, such 
high speed jets are interrupted and slowed down so the 
entrained droplets settle into the channels provided for 
carrying away such water. 
The present structure therefore permits a roof to be 

covered with a single layer of metal except for a rela 
tively narrow overlapping at the edges of each shingle 
unit. The total area of roof thus covered with more than 
a single layer of metal is reduced considerably over that 
needed in shingles heretofore employed. 

Summary of the invention 
The present invention concerns a novel shingle which 

comprises a substantially rectangular sheet; a ?rst trough 
tapered in depth along one side of the sheet; a second 
trough tapered in depth along the second side of said 
sheet and having two channels along the bottom of said 
sheet; the second trough mates with a ?rst trough in an 
adjacent shingle in the same row of a shingle assembly; 
a third trough runs longitudinally along the top of the 
sheet and an inturned elongated ?ange runs along the 
bottom of the sheet. The ?rst and second side troughs 
in adjacent sheet are mated so as to form a joint, and 
the sheets in adjacent rows are jointed by means of fas 
teners which are secured to the lower sheet, e.g., by nails, 
when the lower sheet is attached to the roof, and which 
engage the inturned ?ange on the bottom of the shingle 
in a next higher row to securely restrain its position. 

Drawings 

FIGURE 1 represents a fragmentary isometric view 
of three shingles, as assembled in normal usage, in 
adjacent rows in an overlapping and mated position. 
FIGURE 2 represents a ‘fragmentary vertical section 

along lines 2—2 in FIGURE 1 of the trough in one side 
of a shingle. 
FIGURE 3 represents a fragmentary front view of the 

trough in the other side of the shingle depicted in FIG 
URE 1. 
FIGURE 4 represents a fragmentary elevation, partly 

in section, through line 4—-4 in FIGURE 1 of the trough 
in the side of the shingle as depicted in FIGURE 1 and 
FIGURE 2. 
FIGURE 5 represents a fragmentary transverse section 

through line 5—5 of the longitudinal trough in the top 
of the shingle. 
FIGURE ‘6 represents an enlarged fragmentary eleva 

tion, partly in section, of a ?rst and second trough in 
adjacent shingles in the same row in a mated and joined 
position. 
FIGURE 7 represents a fragmentary transverse section 

along line 7—7 in FIGURE 1 of a ?rst and second shingle 
in adjacent rows in a mated and jointed position. 
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Preferred embodiments 

One embodiment of the shingle of the present inven 
tion is depicted in FIGURES 1 through 7. It comprises 
a rectangular sheet 1% wherein the ?rst side of the sheet 
de?nes a ?rst U-shaped trough 11 extending substantially 
the entire width of the sheet and which continuously and 
gradually tapers in depth from a deep depression at the 
bottom of the sheet to a shallow depression at the top of 
the sheet. The ?rst side is further de?ned in that the outer 
wall 12 of the ?rst trough forms the outer edge 13 of the 
?rst side of the sheet. The outer wall 12 also usually is 
provided with a crimped lip 14 as shown in FIGURE 6. 
The second side of the sheet de?nes a second U-shaped 

trough 15 extending substantially the entire width of the 
sheet and which continuously and gradually tapers in 
depth from a deep depression at the bottom of the sheet 
to a shallow depression at the top of the sheet. The bot 
tom of the second trough forms at least two distinct 
channels 16, 16’ along its length, each being parallel to 
the walls of the second trough. The outer wall 17 of the 
second trough forms the outer edge 18 of the second side 
of the sheet. 
The two trough are also characterized in that the 

second trough 15 can receive and mate with a ?rst trough 
11 in the ?rst side of an adjoining sheet in the same row 
of shingles thereby to form a joint as shown in FIG 
URE 6. When mated in the» jointed position the outer 
wall 12, usually having a crirnped lip 14, in the ?rst trough 
11 mates with the inner wall 19 in the second trough 
15 in an adjoined sheet as shown in FIGURE 6. 
The top of the sheet de?nes a ?ange 20 and a third 

trough 21 extending along the entire length of the sheet. 
This longitudinal trough 21 is positioned intermediate the 
?ange 20 and the body of the sheet and communicates with 
the ?rst and second U-shaped troughs, 11 and 15, on 
the two sides of the sheet 10. The ?ange 20 is further char 
acterized in that it forms the top portion 22 of the trough 
11 and extends angularly upward and away from the 
main body of the sheet. It is constructed such that the top 
edge 23 of the ?ange 20 is positioned slightly above the 
plane of the sheet so as to mate with the bottom of a 
next higher sheet in an adjacent and overlapping row of 
shingles as shown in FIGURE 7. The ?ange 20 also has 
a series of spaced apart notches 24 along the top edge 23 
which loosely mate with the vertical troughs in a next 
higher sheet in an adjacent row of overlapping and 
staggered shingles. 
The bottom of the sheet de?nes an inturned elongated 

base L-shaped ?ange 25 which extends below the surface 
of the sheet and between the side troughs 11 and 15 in 
the sheet. 

It is preferred that the ?rst U-shaped trough 11 has a 
downward facing tab 26 extending from the bottom edge 
of the sheet, said tab 26 partially closes the entrance of 
the channels 16, 16’ formed in the bottom of a lower 
second U-shaped trough 15 in an adjoining sheet in the 
same row of shingles when the two U-shaped troughs are 
in a mated and jointed position as shown in FIGURE 6. 
The tab does not completely close the entrance to the 
lower trough and entrapped water may ?ow freely from 
the lower trough 15 and onto the surface of the lower 
sheet. The function of the tab is to block the free flow 
of wind into the lower trough and reduce the velocity of 
the wind su?’iciently to cause spray droplets of water to 
settle out of suspension thus preventing water from being 
forced under the shingle and onto the roof. 
To further assure that no water is forced under the 

shingles the outer wall 17 of the second trough 15 is 
usually provided with a lip 27 which extends angularly 
up and away from the main body of the shingle. When 
two side troughs are in a mated position as shown in 
FIGURE 6, the lip 27 is depressed against the bottom 
of the sheet containing the mated ?rst trough 11, thus 
assuring a watertight joint. 
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As indicated, the second trough 15 of the sheet 10 is 
provided with at least two channels 16, 16’ in the bot 
tom thereof. The channels can be de?ned by forming a 
ridge or ?ange 28 in the bottom of the trough as depicted 
in FIGURE 2. The ridge 28 is usually sufficiently raised 
so that it contacts the bottom of the ?rst trough 11 when 
the troughs are in a mated and jointed position, FIGURE 
6. The joint thus provided when the two troughs are in a 
mated position prevents substantially all water from being 
forced below the shingles. Any rain water making its 
way into the second trough 15 of the lower shingle will 
flow down the trough due to the slope of the roof. The 
interference caused by the ridge 28 mating with the 
bottom of the ?rst trough 11 prevents water from enter~ 
ing the other ‘channel 16' in the trough. However, any 
water which may get forced into the second channel 16’ 
is slowed down su?‘iciently so that it will ?ow down the 
second channel and onto the surface of the lower shingle. 
A lateral joint is provided between a lower and upper 

shingle in adjacent rows by securely fastening the lower 
shingle to the roof and providing securing means 29, e.g., 
clips, as depicted in FIGURE 7. The elongated L-shaped 
?ange 25 in the upper shingle is securely ?tted below the 
securing means 29 so as to ?t ?ush with the surface of 
the lower sheet as shown in FIGURE 7. The joint formed 
between ?ange 25 and surface of the lower sheet will pre 
vent, even under conditions of high wind, the bulk of any 
wind-driven water from entering below the upper shingle. 
By the unique design of the present shingle, any water 
which may be forced under the joint will nevertheless be 
slowed down sufficiently so that it is trapped by the longi 
tudinal trough 21 and will ?ow into one of the side troughs 
11 or 15 and onto the surface of a lower shingle. The 
?ange 20 along the top edge of the lower sheet further 
assures that no water is forced under the shingle and onto 
the supporting roof. The ?ange 20 is positioned so that it 
angles up and away from the main body of the sheet. 
When two shingles from adjoining rows are in a mated 
position, the top edge 23 of the ?ange contacts the bottom 
surface of the upper shingle as depicted in FIGURE 7 
thus preventing spray water from entering under a next 
higher shingle. As indicated previously, spaced apart 
notches 24 are provided at locations along the top ?ange 
20 where the side troughs in next higher shingles cross 
?ange 20, so that the shingles will securely mate together. 
If desired, the top edge 23 of the ?ange 20 may be provided 
with a sealing material or adhesive which will ?rmly ad 
here with the bottom of a next higher shingle when in a 
mated position thus providing additional assurance against 
penetrating water. 
. Additionally vertical troughs 30 may be positioned inter 
mediate the ?rst and second troughs, 11 and 15, and sub 
stantially parallel thereto so as to provide strength to the 
sheet and to provide additional troughs for carrying water 
from the longitudinal trough 21. 
The novel shingle as described herein may be construct 

ed of any material which can be provided with the neces 
sary troughs and ?anges as described hereinbefore. Espe 
cially useful are metallic materials such as, for example, 
aluminum. However, various plastics and other metals 
may also be employed. 

Various modi?cations may be made in the present in 
vention without departing from the scope or spirit thereof 
for it is understood that we are limited only as de?ned in 
the appended claims. 
We claim: 
1. A planar shingle comprising a substantially rectangu 

lar sheet and further characterized in that: 
( a) one side of the sheet de?nes a ?rst U-shaped trough 
extending substantially the entire width of the sheet, 
said trough continuously and gradually tapering in 
depth from a deep depression at the bottom of the 
sheet to a shallow depression at the top of the sheet 
and further de?ned in that the outer wall of the 
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trough forms the outer edge of the ?rst side of the 
sheet; 

(b) the other side of the sheet de?nes a second U 
shaped trough extending substantially the entire width 
of the sheet, said trough continuously and gradually 
tapering in depth from a deep depression at the bot 
tom of the sheet to a shallow depression at the top 
of the sheet, the bottom of said second trough form 
ing at least two distinct channels along its length each 
being parallel to the walls of the trough, the outer 
wall of the trough forming the outer edge of the sec~ 
0nd side of the sheet, and further characterized in 
that the second trough can receive and mate with a 
?rst trough in the ?rst side of an adjoining sheet in 
the same row of shingles thereby to form a joint; 

(c) the top of the sheet de?nes a ?ange and a third 
trough extending along the entire length of the sheet, 
the trough positioned intermediate the ?ange and the 
body of the sheet and communicating ‘with the ?rst 
U-shaped and second U-shaped troughs on the two 
sides of said sheet, the ?ange being further character 
ized in that it forms the top wall of the trough and 
extends angularly upward and away from the main 
body of the sheet, the top edge of said ?ange being 
positioned slightly above the plane of the sheet so as 
to mate with the bottom of a sheet in a next higher 
adjacent and overlapping row of shingles, said ?ange 
also having a series of spaced apart notches along the 
top edge which loosely mate with the troughs in a 
next higher sheet in an adjacent row of overlapping 
and staggered shingles; and 

(d) the bottom of the sheet de?nes an elongated L 
shaped ?ange extending below the surface of the 
sheet and between the side troughs in the sheet. 

2. The shingle, as de?ned in claim 1 wherein the ?rst 
U-shaped trough has a downward facing tab extending 
from the bottom edge of the sheet, said tab partially clos 
ing the entrance of the two channels formed in the second 
U-shaped trough in a second trough of an adjoining sheet 
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in the same row of shingles when the two U-shaped 
troughs are in a mated and jointed position. 

3. The shingle, as de?ned in claim 1 wherein at least 
one additional trough, tapered in depth, is positioned inter 
mediate the ?rst and second troughs, runs substantially 
parallel to the ?rst and second troughs and joins the trough 
running along the top edge of the sheet. 

4. The shingle, as de?ned in claim 1 wherein the outer 
wall of the second U-shaped trough is provided with a 
lip which extends angularly up and away from the main 
body of the sheet, the edge of which is positioned slightly 
above the plane of the sheet so as to mate with the bottom 
of an adjoining sheet in the same row of shingles when 
the ?rst and second troughs are in a mated and jointed 
position. 

5. The shingle as de?ned in claim 1 wherein the outer 
edge of the ?rst side of the sheet forms a crimped lip 
which mates with the inner wall of a second trough in 
an adjacent shingle in the same row of shingles when the 
?rst and second troughs are in a mated and jointed 
position. 

6. A series of shingles, as de?ned in claim 1, wherein 
adjacent shingles in the same row are placed in an over 
lapping position by mating the ?rst and second troughs 
and Where the shingles in adjoining rows are placed in a 
staggered and overlapping position with the shingles in an 
adjacent lower row and jointed to the shingles in the ad 
jacent rows by fasteners secured to the shingles in the 
lower row which engage the L-shaped ?ange on the 
bottom edge of the sheets in the next higher adjacent row 
of shingles. 

References Cited 

UNITED STATES PATENTS 

1,609,127 11/ 1926 Rachlin ___________ __ 52-531 
2,209,704 7/ 1940 Olden ____________ __ 52-531 
2,258,509 10/1941 Key ______________ .._ 52-527 
3,058,265 10/1962 Lapsensohn ________ __ 52-529 
3,363,380 1/1968 Merrill ____________ __ 52-530 

HENRY C. SUTHERLAND, Primary Examiner. 


