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[57] ABSTRACT 

The apron is made as a separate unit and ?xed to the 
frame by a U-link which is secured to a frame beam by 
a crosspiece ?xedly connected to the upper end of the 
apron, and by an inverted U-link which is secured to a 
spaced portion of the frame beam by a second cross— 
piece ?xedly connected to gussets forming part of the 
apron. Stops are provided to ?x the position of the in 
verted U-link on the frame beam, and shims are util 
ized with the second crosspiece to effect precise ad 
justment of the centering of the apron on the axis of 
rotation of the gate. 

4 Claims, 5 Drawing Figures 
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APRON CONSTRUCTION FOR AUTOMATIC 
WATER GATE 

THE INVENTION 

This invention relates to gates for automatically con 
trolling the ?ow of water in canals, streams, etc., and 
more particularly to an improved apron construction 
for the sector type of such automatic gates. 
Automatic gates of the sector type are usually con 

stituted of an upstream, arcuately-shapedgate apron 
centered on the axis of rotation of the gate, a 
downstream sector-shaped, gate ?oat centered onthe 
same axis, a frame connecting the gate- apron and the 
?oat, and ballasting means for balancing the gate to ef 
fect its automatic operation. 

It has been found that gates of the indicated type 
when constructed as a unit have a variable opposing 
couple and that in order that such a gate may be ena 
bled to operate correctly, it is necessary that the sector 
apron be exactly centered on the axis of rotation of the 
gate. Accordingly, it is the primary purpose of this in 
vention to provide a readily removable, but extremely 
rigid means capable of ?xing the sector apron on the 
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position as is shown in FIG. 1 of the drawings. Suffi 
cient of the ballast 20 is added until the gate is just on 
balance in its closed condition. The gate is then 
balanced in its open position by loading ballast 21 to a 
container 6 which is mounted on the frame 3 so that it 
is located vertically above the pivoted axis 2 when the 
gate is in its closed position as in FIG. 1. As a result of 
such balanced condition of the gate, when the level of 
the water in the downstream reach falls below the level 
of the pivotal axis 2, the gate will immediately and au 
tomatically open to permit a larger discharge of water 
into the downstream reach until the water in the latter 
is restored to the level of the pivotal axis 2, whereupon 
the gate will close to return theapron 2 to closed posi 
tion. 

Considering now FIGS. 2-5 of the drawings, it will be 
noted that the frame 3 is composed of two parallelly 
disposed hollow'metal frame arms 3',3" of rectangular 

0 con?guration. The upper portionsof the outer ends of 
the arms 3’,3", are cut out, leaving the lower portions 
thereof to provide reduced sections 13. The top of each 
reduced section 13 and the end of the upper portion of 
the frame arm from which such reduced section pro 

arms of the frame'in an exactly centered position rela- 25 jects, are closed by an angle plate 22 to prevent the 
tive to the axis of rotation of the gate. 

In accordance with this invention, the aforesaid pur 
pose is attained by constructing the apron as a separate 

7 unit and then ?xing the apron to the frame by means 
that include a U-link which is secured to a reduced sec 
tion of a frame beam by a crosspiece ?xedly connected 
to the upper end of the apron, and an inverted U-link 
which is secured in position on a spaced section of the 
frame beam by a second crosspiece ?xedly connected 
to gussets forming part of the apron. Stops are provided 
to ?x the position of the inverted U-link on the frame 
beam, and shims are utilized with the second crosspiece 
to effect precise adjustment of the centering of the 
apron on the axis of rotation of the gate. 
A better comprehension of the invention may be ob 

tained from a perusal of the following description when 
read in connection with the accompanying drawings 
which show by way of example the invention embodied 
in a sector type automatic gate constructed to maintain 
a constant water level downstream of the gate, and in 
which a ' - 

FIG.-l is a schematic, side elevational view of the 
gate; _ 

FIG. 2 is an'enlarged, side elevational view of the 
gate apron with one of the outer gussets partly broke 
away to show the outer U-link assembly more clearly; 

FIG. 3 is a top plan view of the parts shown in FIG. 2; 
FIG. 4 is a sectional view taken along the line 4-4 in 

FIG. 2; and . 
FIG. 5 is a sectional view taken along the line 5——5 in 

FIG. 2. ' 

As is shown in FIG. 1 of the drawings, the automatic 
gate shown includes a frame 3 which extends upstream 
from the gate pivotal axis 2 and on the outer upstream 
end of which is mounted a sector-shaped apron 1 radi 
ally disposed to the pivotal axis 2. The gate unit further 
includes a hollow sector ?oat 4 which is also centered 
for pivotal movement about the axis 2 and which moves 
in a tank 5 that is in communication with the 
downstream reach of the canal. The float 4 also func 
tions as a ballasting container for ballast material 20 
which is loaded therein when the gate is in its closed 
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entry of moisture into the frame arm. The outer end of 
the reduced section 13 is closed by an end plate 16 
which also prevents the entry of moisture into the arm, 
and in addition, serves the more important function of 
providing a precise seating surface for a crosspiece l7 
permanently secured in any suitable fashion, as by 
welding, to the upper portion of the apron 1. Thus, 
when the crosspiece 17 is secured in proper seating 
relation on the upper edge of the plate 16, the apron 
will be properly ?xed vertically with relation to the 
ends of the frame arms 3' ,3”. The ends of each cross 
piece 17 may also be connected, as by welding, to the 
opposed faces of an outer gussett 11 and an inner gus 
set 12 associated in spaced relation with each frame 
arm and secured along their outer end edges, as by 
welding, to the interior surface of the apron 1. (note 
FIGS. 3 and 5). The crosspiece 17 forms part of one of 
the devices for securing the apron 1 to the frame arms 
3’,3" Provided in each crosspiece 17 are two spaced 
holes 23, in FIGS. 2 and 5, for receiving the threaded 
legs 24 of a U-shaped link 8 straddling the reduced arm 
section 13 and with its central portion bearing against 
the lower side of such section. The link 8 is secured in 
position by two lock nuts 25 in threaded engagement 
with the legs 24 thereof and tightened against ?anged 
lock washers 26 seated on the upper surface of the 
crosspiece l7. 
The other assemblies or devices for securing the 

apron 1 to the frame arms 3'3", each include a stop 10 
which is permanently secured, as by welding, to the 
lower surface of the associated frame arm so that the 
outer end face 30 thereof is spaced a given distance 
from the pivotal axis 2 and a given distance from the 
centerlines of the holes 23 in the associated crosspiece » 
17. Permanently secured to such lower surface of the 
associated frame arm in spaced relation to the end face 
36} of stop 10 is a second stop 14. Located between the 
two stops 10 and 14 is a crosspiece 9 which is seated 
against the end face 30 of stop 10 so that it is precisely 
positioned with respect to the axis 2. The crosspiece 9 
extends across and is permanently secured, as by weld 
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ing, to the inner end edges of the spaced gussets 11 and 
12 associated with this assembly. It will thus be seen 
that each pair of gussets 11 and 12 are rigidly secured 
in proper ?xed relation by the connections of their 
inner end edges with the crosspiece 9, of their front end 
edges with the interior surface of the apron 1, and of 
their opposed surfaces with the ends of the crosspiece 
l7. ’ 

The crosspiece 9 is provided with two spaced 
openings 31, in FIGS. 2 and 4,-through which are in 
serted the threaded ends of the legs 32,32 of an in 
verted U~shaped link 7 straddling the associated frame 
arm so that its central portion bears on the upper sur 
face of such frame arm. The link 7 is secured in posi 
tion on the frame arm by lock nuts 15 that are screwed 
on the threaded ends of the link legs 32 into tight en 
gagement with the flanged lock washers 33 seated on 
the lower surface of crosspiece 9. Prior to the tighten 
ing of nuts 15, the apron l is precisely centered with 
relation to the axis of rotation 2 byv inserting one or 
more shims 18 between the crosspiece 9 and the lower 
surface of the associated frame arm. 
From the foregoing it will be understood that a sec 

tor-shaped apron 1 of a given curvature can be exactly 
centered on the axis of rotation 2 by a securing means 
which precisely positions the apron 1 at the correct 
radial distance for its given curvature from such rota 
tional axis and precisely arranges such apron with 
respect to such axis so that all of the radii extending 
from such axis to the apron will be exactlythe same 
length throughout the extent of its sector shape. It is to 

_ be noted that the correct positioning of the apron on 
the frame arms 3',3" is accomplished with the aid of 
the stops l0 and that once the gate is so positioned, the 
stops 14 are so arranged with respect to the stops l0 
and the crosspieces 7, that the apron will not be able to 
move away from such position during the assembly of 
the apron and while the nuts 15 of the links 7 are being 
tightened to secure the apron in such position. It will 
further be noted from FIGS. 1 and 2 of the drawings, 
that when the gate is operating the acting head on both 
sides of the apron 1 provides a resultant hydraulic 
thrust on the apron 1 which is in such a position that it 
could be balanced by a torque through the beam seat 
ing surfaces of the crosspieces 9 and 17 and by one ad 
ditional force parallel to the arms and acting on the 
face 30 of the stop 10. These stresses resulting from the 
torque are applied to the frame arms in a downward 
direction through the crosspiece 17 and in an upward 
direction through the crosspiece 9 so that the links 7 
and 8 will not be subjected to these stresses. The bend 
ing moment of the forces acting on the frame arms will 
be maximum at the links 7 and will be insigni?cant at 
the links 8. This will enable the portions of the arms to 
which the links8 are attached to be reduced in size ap 
preciably as is shown in FIG. 2 of the drawings, thereby 
affording a reduction in the weights of the arms and the 
sizes of the links 8. This further facilitates the secure 
ment of widely varying sizes of aprons to the frame. It 
should also be observed that the stops 10 serve. a dual 
purpose; (1) they help to position accurately the apron 
on the frame arms, and (2) they support the thrust of 
the apron along the axial lines of the frame arms 3' and 
3". As a result of this construction it is possible for 
those on the site where the gate is to be used to assem 

20 

25 

30 

35 

40 

45 

50 

55 

4 
ble the apron to the frame readily and accurately 
without any possibility of errorand even though they 
might not seat the crosspiece 9 exactly against the face 
30 of the stop 10 in making such assembly, when the 
apron is put under hydraulic pressure in its use, the 
crosspiece 9 will be caused automatically to seat 
properly against the stop 10. 

While there has hereinabove been described and il 
lustrated in the accompanying drawings, a preferred 
embodiment of the invention, it will be evident to those 
skilled in this art that changes may be made therein, 
without vdeparting from the spirit and scope of the ac 
companying claims. 
What is claimed is: 
1. A water gate including a frame, means on said 

frame for mounting the gate for pivotal movement 
about a fixed axis, a separate, removable, sector 
shaped gate apron of given curvature, and means sup 
porting said apron on said frame so that it is centered 
with respect to said axis, said supporting means com 
prising a first means fixed to said frame and a second 
means ?xed to said apron and cooperative with said 
?rst means to position the apron relative to said frame 
so that the distance of said apron from said ?xed axis is 
comparable to the length of a radius from said axis of 
the curvature of said apron and so that the plane of our 
vature of the apron is parallel to said ?xed axis, ?rst 
connecting means for securing said'first and second 
means in cooperative relation and said apron to said 
frame, a third means ?xed to said frame spaced sub 
stantially from said ?rst connecting means and located 
adjacently said apron and a fourth means ?xed to said 
apron and cooperative with said third means to center 
the said apron on said pivotal axis, and second connect 
ing means for securing saidthird and fourth means in 
cooperative relation and said apron to said frame. 

2. A water gate including a frame, means on said 
frame for mounting the gate for pivotal movement 
about a ?xed axis, a'separate sector-shaped gate apron 
of given curvature, and means supporting said apron on 
said frame so that it is centered with respect to said 
axis, said supporting means comprising a first member 
?xed to said frame and a second member ?xed to said 
apron and cooperative with said ?rst member to posi 
tion the apron relative to said frame so that the distance 
of said apron from said ?xed axis is comparable to the 
length of a radius from said axis of the curvature of said 
apron, said ?rstmember being a stop element and said 
second member being a ?rst fastening bar, ?rst con 
necting means including said ?rst fastening bar and a 
?rst inverted U-link straddling a ?rst part of said frame, 
for securing said ?rst and second members in coopera 
tive relation and said apron to said frame, second con 
necting means spaced substantially from said ?rst con 
necting means and located adjacently to said gate for 
securing said apron to said frame so that the plane of 
curvature of the apron is parallel to said ?xed axis, said 
second connecting means comprising a second U-link 
turned upwards and ?tted on a second part of said 
frame, and a second fastening bar ?xed to an upper 
portion of said gate apron and bearing on a surface pro 
vided on said second frame part and disposed parallel 
to said pivotal axis, and means cooperable with said 
?rst connecting means to precisely center said apron 
on said pivotal axis in the fully secured condition 
thereof. ' ' 
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3. A water gate such as de?ned in claim 2, in which 
said ?rst frame part is a portion of a frame arm, in 
which said second frame part is a reduced end portion 
of said frame arm, and in which said ?rst connecting 
means comprises a pair of spaced gussets ?xedly con 
nected at their outer end edges to said gate apron and 
?xedly connected at their inner end edges to and carry 
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6 
ing said second member. 

4. A water gate as de?ned in claim 2, in which said 
means cooperable with said ?rst connecting means 
comprises a shim ?tted between said ?rst frame part 
and said second member. 


