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Application filed December 12, 1895, Serial No. 571,899, (No model.) 

To all, whon, it may concern: 
Beit known that I, WILLIAML. MARSHALL, 

of Chicago, in the county of Cook and State 
of Illinois, have invented new and useful Im 
provements in Automatic Movable Dams or 
Sluiceway-Gates, of which the following is a 
full, clear, and exact description. 
This invention relates to improvements in 

dams or sluiceway-gates of the type known as 
the “bear-trap,” in which type the gate is 
raised by admission of Water under pressure 
into the hydraulic chamber under leaves and 
lowered by the abstraction of the same by the 
pressing of the Water in the upper part on 
the upper leaf; and the objects of my inven 
tion are to provide a construction whereby 
sliding friction is avoided; in which all trou 
ble from drift is obviated; in which the great 
est possible height of dam in proportion to 
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width of leaves may be attained, and a dam 
that will easily close flat and be started from 
rest with the least head of water; in which 
also the hydraulic chamber is of least cubic 
contents, to minimize volume of the water re 
quired in working the gate. 
The invention consists in extending the 

leaf that is effective in forming the dam one 
half or slightly more than one-half of its width 
above and beyond the line of attachment of 
the two leaves, to increase the height or lift 
of the dam relative to the width of base, and 
at the same time to reduce the volume of the 
hydraulic chamber. The two leaves are con 
nected together at or just above the center 
of pressure upon the extended leaf. 
The invention further consists in the con 

struction and novel arrangement of parts, as 
Will hereinafter appear, and be particularly 
pointed out in the appended claims. 

Reference is to be had to the accompanying 
drawings, forming a part of this specification, 
in which similar characters of reference indi 
cate corresponding parts in all the figures. 

Figure I is a plan view of a movable dam 
or sluiceway-gate embodying my invention. 
Fig. 2 is a vertical section thereof on the line 
22 of Fig. 1. Fig. 3 is a plan view showing 
a modification, and Fig. 4 is a section on the 
line 4 4 of Fig. 3. Figs. 3 and 4 represent 
the preferable or most useful application of 
the invention. Figs. 1 and 2 represent a 

| type of my inyention which is less useful in 
comparison with the type shown in Figs. 3 
and 4, except in clear Water free from drift. 

Referring first to the example of my im 
provement shown in Figs. I and 2, A desig 

is located. The gate comprises an upstream 
leaf A and a downstream-leaf consisting of 
two sections A*A*, hinged together horizon 
tally, as at a. The lower edge of the lower 
section A is hinged to the bed, as at a', and 
the width of this lower section A is substan 
tially one-third the width of the upper sec 
tion A. 
The upstream-leaf A is hinged at its up 

stream end to an elevation of the bed A, so 
that a space is left between the bed and leaf 
A" when said leaf is in its lowermost position, 
thus providing a space in which dirt and 
small articles may accumulate and not inter 
fere with the operation or entire depression 
of the gate. The leaf A' is substantially 
equal in width to the combined widths of the 

the upstream-leaf is hinged to the leaf-sec 
tion A* at a point two-thirds the distance from 
its top, as at C’. 
The leaves above described with the sluice 

bed form the walls of a hydraulic chamber 
a', which has a port communication a, with 
an inlet Cland with an outleta", the said inlet 
and outlet each being provided with a valve 
a', which may be operated in any well-known 
80. . 

By the arrangement of parts as above de 
scribed the center of the pressure of the 
water against the components of the down 
stream-leaf will always fall nearer to but 
somewhat below the point where the upstream 
and downstream leaves are hinged together, 
so that the lower leaf can never straighten 
out, but will always be drawn down when 
ever the water is withdrawn from beneath the 
leaves, without regard to the depth of water 
over the crest or the extent of the backwater. 

Referring now to the example of my im 
provement shown in Figs. 3 and 4, it will be 
seen that the upper section B of the down 
stream-leaf has a hinge connection b with the 
upstream-leaf B' intermediate of the top and 
bottom edges of said upstream-leaf, and that 

sections A' A', and the downstream edge of 9. 

nates the bed of a sluiceway, in which the gate 
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the hinge connection b' between the sections 
B B of the downstream-leaf is salient or pro 
jected downstream, as in the example first 
described, and on account of this downstream 
salient joint, which can never be made by 
Water-pressure to fully open so that the sec 
tions of the downstream-leaf come into the 
same straight line, shocks or sudden blows 
communicate no shocks to the main hinges or 
fastenings of the gate, but there will always 
be a yielding due to oscillatory movement 
about this Salient hinge upon impact. 

In streams where heavy drifts occur an 
apron B may be hinged to the upper edge of 
the leaf B" with its fore edge resting on the 
section B of the downstream-leaf. Also an 
apron B may be attached to the section B of 
the downstream-leaf to protect the angle un 
der the lower Section of the downstream-leaf 
against accumulation of drift or gravel. A 
similar inclined apron limoving in the opposite 
direction may be placed in front of the type 
shown in Figs. I and 2. 
The principle upon which my invention op 

erates and a concise method of construction 
may be stated as follows: The lower leaf is 
in two unequal sections, with the lower sec 
tion materially narrower than the upper sec 
tion of the leaf, and the angle formed by the 
two sections of the lower leaf must always 
protrude downstream or from the hydraulic 
chamber Ct. In all other jointed leaves this 
angle is reéntrant, Orfolds into the hydraulic 
chamber. The hydraulic chamber must al 
Ways be a quadrangular prism with salient 
angles, with sides equal or nearly so, two and 
WO. 
In the example of my improvement shown 

in Fig. 2 the equal sides are connected to 
gether or are adjacent. In the example 
shown in Fig. 4 the equal sides are opposite, 
each side Opposite its equal side, the cham 
ber thus forming a parallelepipedon. 

Referring particularly to Fig. 2, the width 
of the leaf A' or the distance between its 
hinged connections is equal to the distance 
between the upper edge of the leaf-section. A 
and the lower hinge connection of the section 
A. The distance between the upper edge of 
the leaf-section A* and the hinge connection 
with the leaf A equals the distance between 
Said hinge Connection, the hinge connection 
A, and the hinge connection A". 

Referring to Fig. 3, the distance between 
the lower hinge connection of the leaf B' and 
the hinge bequals the distance between said 
hinge b and the upper edge of the leaf, and 
the distance between said hinge b and the 
upper edge of the leaf equals the distance be 
tween the hingelb" and the lower hinge con 
nection of the leaf-section B', and the distance 
between the hinge-sections b b' equals the 
distance between the lower hinge connections 
of the leaf B' and the leaf-section B. The 
Section B must always be greater in width 
than two-thirds the width of the upper leaf 
Whenever the two leaves are joined together 
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at the middle line of the upstream-leaf. 
When the leaves are joined, not at but above 
or below the middle line, the section B must 
be wider than when attached along the mid 
dle line for the same angle of rise. Conse 
quently the middle line is the most econom 
ical line of junction. The principle upon 
which this form is based is this. If any 
oblique-angled quadrangular prism having 
the sides equal two and two, the pairs une 
qual, be subjected to an external pressure 
directed inward, it will collapse or fall flat. 
If the pressure be from within directed out 
Ward, the sides will move until the volume of 
the quadrangular prism is a maximum, which 
will occur when the narrower sides are per 
pendicular to the wider sides. If the quad 
rangular prism be a parallelepipedon, it will 
become a rectangular parallelepipedon. The 
direction of the motion will be determined by 
the longer or wider sides which expose the 
greater areas to pressure. If now this quad 
rangular prism be subjected to an internal 
pressure and at the same time to an external 
pressure on Ole or more of its sides less in 
amount than the internal pressure, it will as 
Sume an oblique-angled position intermediate 
between its collapsed position and that cor 
responding to its maximum Volume. 
Having thus described my invention, I 

claim as new and desire to secure by Letters 
Patent 

1. A movable dam or sluiceway-gate, com 
prising a hinged upstream-leaf, and a down 
stream-leaf consisting of two hinged sections, 
the upper Section of which has a hinge con 
nection with the upstream-leaf, and the hinge 
connection between the two sections of the 
downstream-leaf being projected beyond a 
vertical line of the hinge connection of the 
lower section with the bed of the sluiceway, 
substantially as specified. 

2. A movable dam or gate, comprising an 
upstream-leaf and a downstream-leaf in two 
hinged sections of unequal width, the upper 
Section being the Wider, one of said leaves 
having a hinged connection with the other 
leaf along a line parallel to its top edge and 
about one-half its width below said edge, sub 
stantially as Specified. 

3. A movable dam or gate, comprising a 
downstream-leaf consisting of two hinged sec 
tions, and an upstream-leaf hinged to and be 
low the top edge of the downstream-leaf, and 
having a width substantially equal to the 
Width of the combined sections of the down 
Strealm-leaf, Substantially as described. 

4. A movable dam or gate, comprising an 
upstream and a downstream leafin two hinged 
Sections, the said upstream and downstream. 
leaves being hinged together in such a man 
ner that one leaf shall project above and be 
yond the line of junction of the two leaves, 
Substantially as specified. 

5. In a bear-trap or rising-and-falling dam, 
a hydraulic chamber in the form of a quad 
rangular prism with all angles always sali 
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ent or projecting outward from the hydraulic 
chamber, the sides of the prism being practi 
cally equal, two and two, but the sets of two 
being unequal in width, set to set, Substan tially as specified. 

6. A bear-trap or sluice gate, with a quad 
rangular prism-shaped hydraulic chamber 
having only salient angles, with its sides equal 
taken two and two, but with the components 
of one set of two sides greaterin width than the 
components of the other set, equal sides of 
the hydraulic chamber being hinged together 
two and two, with the wider set of sides up 
stream, Substantially as specified. 

7. In a rising-and-falling hydraulic or bear 
trap dam, a hydraulic chamber in the form of 
an oblique-angled, parallelepipedon with its 
wider sides substantially coincident with and 
parallel with the base of the dam, substan 
tially as set forth. 

8. In a rising-and-falling hydraulic or bear 
trap dam, a hydraulic chamber in the form of 
an oblique-angled, parallelepipedon with its 

wider side substantially coincident with and 
parallel with the base of the dam, and with 
the hydraulic chamber on the downstream 
side of the effective leaf forming the dam, sub stantially as specified. 

9. A dam comprising an upstream-leaf, a 
downstream-leaf hinged thereto below its top 3o 
and consisting of two hinged sections, and an 
apron hinged to the top of the upstream-leaf 
and extended upon the upper section of the 
downstream-leaf substantially as specified. 

10. A dam, comprising an upstream-leaf, a 35 
downstream-leaf hinged thereto and consist 
ing of two sections, an apron hinged to the 
upper end of the upstream-leaf and extended 
over the downstream-leaf, and an apron 
hinged to the downstream-leaf at the junc 
tion of the two sections, in combination, sub stantially as specified. 

WILLIAM L. MARSHALL. 
Witnesses: 

S. F. PEGUEs, 
S. FORD. 
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