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10 Clalms.

Thls mventmn relates to structures and partic-
ularly marine structures, adapted: to function as
piers or supports for bridges, viaduets, or as dol-
phins, jetties, wharves or the like berthing places
for vessels and has for its object to provide struc-
tures adapted more particularly for transport by
watér to the place for their. erection.’

The invention consists, broadly, in a structure
comprising at least two strut elements pivotally
connected one with the other at each of their two
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opposite sides and at points spaced apart in their .

length by ‘at least two distance pieces.or links
forming with- the strut elements in effect sides
of parallelograms and furnished with steel wire
ropes or equivalent flexible members anchored
adjacent to one end of a distance piece and taken
over a pulley or runner-:adjacent to the opposite
end of ‘an adjacent distance piece and thence to
a winch or equivalent means whereby the effec-
tive length. of the flexible member between its

“anchorage and the win¢h may be shortened to
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20

cause the strut elements to move away from one

another while remaining in parallel relationship
so-that the lower ends.of the two. strut elements
may- seat at -different:levels: on the surface on
which the structure is'erected with the strut ele-
ments substantially vertical and. parallel.

A structure so formed, it will be appreciated,
may be. collapsed, that is to say, .the two strut

~elements may be brought together for facilifating
“-storage and transport to the place at which the

structure is to be. erected, when by tensioning
or shortening the effective:length of the flexible

 members associated with them, the strut elements

may be moved apart in the operation of erection.
Each- of the strut elements. will normally con-
stitute' a frame and in. most cases.the two strut
elements will be connected one with the other on
each side by more than two distance pieces.
- Iny such case the steel wire ropes or equivalent
flexible members will be anchored adjacent to one
end- of a distance piece or link-and taken over
a pulley or roller adjacent to.the opposite end of
the next’ adjacent:distance piece or link; along
the link and generally parallel therewith over a

~further: pulley or roller-and from this point over

2 pulley or roller located adjacent to the opposite
end of the next succeeding distance piece orlink
and then to a winch associated with it.

As will be appreciated, the structure may com-

prise any desired number-of distance:pieces .or:

links greater  than two arranged on-each of its

" ‘sides 'and with the uppermost:links or distance

pieces there may be associated & platform for use

by the operators of the winches.
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Generally, at. least two flexible members ar- -
ranged in the manner gbove mentioned, will be
associated with the links or distance pieces on
each side of the structure, one such flexible mem-
ber being anchored adiacent to one end of one
link or distance piece and the othe1 adjacent to
the opposite end of the same link or distance
piece, so that when erected the flexible members
will -extend diagonally .in two senses across the
parallelogram. formed by the :links-or -distance
pieces and the partions of the struts w1th ‘which
they are associated.

.Cross bracing or ties may be prowded ‘'which
will extend in plan generally dmgonally hetween
the strut elements.

In other words the cross braces or ties w111 ex-
tend from the left-hand side of one such strut
element to the nght-ha,nd side of the other strut
element, and between the rlght—hand side of:the
first-mentioned strut element and the left-hand
side of the second—mentwned element ‘

These ties may be rods hinged at one of their

-ends to: g strut element, the opposite ends extend-

ing through a ring and being associated with nuts
or the like whereby a desired degree of tension

- may be secured..

The. pivotal connectmn ‘between the lmks or

: dxstance pieces and the strut.elements may be

secured by providing on the latter brackets or

lugs for pivots connecting the distance” p1eces or

links individually to the strut elements.
Normally, in_accordance with -the mventxon

" the lower-ends of the strut elements are furnished
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with spuds footings or the like adapted to pro-

5- vide a suitable grip or area of support against the

bottom, -on which the-structure is erected, and
these spuds or the like will in general be. hingedly
connected with the strut elements.

Preferably, the strut elements are provided
with means whereby their lengths may be ad-
justed to bring their upper extremities, when the

_structure is erected, to a common level,

Thus, the upper ends of the strut elemenfts may
be provided with members telescopically engag-
ing them to enable a horizontal platform or the
like to be secured to the structure.

- Further, the upper ends of the strut glements -

- may he formed as bollards.

The strut elements, distance ] p1eees and fenders,
if provided, may be formed of any. appropriate
material, for instance, timber, structural steel, or

. reinforced concrete and: where necessary or de-
. sirable they may be provided with auxiliary floats

- for floating- them .into position and ballast for
55

stabilizing them or facllitatmg their erection.
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Conveniently, the strut elements and optionally
also the distance pieces or links, and the fenders,
if provided, are formed of tubmg and are ar-
ranged to be filled or partially filled with air so
that the structure may be floated into position,
after which the air may be released from the
tube, water being admitted, to ‘destroy the buoy-
ancy of the structure so that the ends of the
struts, in the case of a marine structure, will sink
to and. rest upon the bottom, in the erection of
the structure.

In this case suitable gates or ports-and- -Con-=
nections will be provided in the tubes-to permit

or allow water or air or ballast to be ejected ~0r,f

introduced into them.

Accessory floats may be detachably associated -

&
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tion may be erected adjacent to ohe another, or
the struts may each be arranged to provide a
number of points of support greater than two on
the surface on which the structures are erected.

The invention will be described further in de-
tail and by way of example with reference to.the

-accompanying drawings, in which:

Figure 1 illustrates in side. elevatlon a struc-
ture in accordance with the invention in the form
of - a dolphin alongside which vessels may be
berthed, the structure being shown in the col-

7 lapsed position for towing.

with the structure for floating it into posrtlon'i?

and portions of the strut elements and the spuds, .
if provided, may be filled with sand, water or

other ballast, to render them less buoyant than
those portmns of the structure which will be di-
’1ected upward when it is erected

“Where a structure is des1gned to be employed
as & dolphm Jetty or wharf, pr eferably in accord-
fa,nce ‘with the mventmn, to the strut elements
by means permlttmg them to be dlsplaced in an
mward dlrectlon by the pressure exerted against
them of 2 vessel in berthing and to eppose a pro-
gressively increasing resistance to such displace-
ment.

In other Words, the fender elements, generally
in respect to’ their structure and their suspension,

may. be as descr1bed in British specification No. ~:

563,946,

i Where fender elements are provided,-the strut
elements are furmshed ‘with brackets-at appro-
pnate po1nts for the suspension of the fenders
‘which themselves may be tubes adapted, when the

» “structure is in position, to be filled W1th water,

concrete, sand or the hke

’I’hese brackets may be blfurcated elements
formed, for mstance of tublng and will be pro-
vided W1th links by which suspensmn of the
fender. elements may be effected by ‘the ‘aid of

. chams or the hke SO that in- the1r dlsplacement
they will operate to oppose an increasing degree of
resistance to dlsplacement in the ber thing.of aves-
sel.

_In the. storage and transport, detachable straps
may be prov1ded for securing the fender elements
1mmovably in position agamst the strut elements

with which they are assomated When the struts
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supportmg the fenders are brought to a vertlcal ‘

position by operating wmches supported on the
upper links or distance pieces, the fenders also
automatically assume a vertical position although
the footings of the supportmg ‘struts are-at dif-
“ferent. levels. Also if through settlement - or
scouring action after erectlon the footings of
the supportmg struts take up different levels, the
fenders can at any tlme be restored to a vert1cal
pos1t1on

When erected, a platform or staging may- be
secured in pos1t1on on the upper end-of the strue-
ture and such g stagmg may: be axranged 10 ex-
tend between two or more adjacent:structures of
this character to: prov1de a bridge, or between one
of such structures and: abutments posmoned at-
each side of the space to be bridged in Whleh case
plefera.bly there would be employed. strut- ele-

ments. prov1ded with: members telescopically-en--
gaging them to ena,ble the helght of the- supports_

for the platform to be adjusted as-desired:

A plurality of structures of the kind in ques- 7
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_Figure 2 illustrates in side elevation the struc-

fure in process of erection.

Figure 3 illustrates in front elevation the struc-

. ture fully erected on an uneven base.

'Figure' 4'is a side elevation thereof, and

. Figure 5 is g plan view.

" Figures 6 and 7 are views showmg certam de-
tails on o larger seale, and.

Pigure 8 is a view of -a further view also en a
larger scale. shewmg certam further details.
elements each cons1stmg of a length of tubing |
provided at one end with a closure 2 on which is
mounted bollards 3, two of the bollards being pro-
vided with eyes 4 foruse in towmg the structure
into position when collapsed. -

Its opposite end is closed with a plu,,. 5 pro-
vided with a bifurcated extension 6. to .which is
pivotally connected by a pin 1 .g foot 8 which
in the pogition for towing is drawn or lashed into
contact with a timber-pad 8.

On each, of the strut elements there is prov1ded
a, bifurcated bracket £0 to whieh is connected a
transverse. member 14 in the form: of a tube by
means. of a pin 2 passing through a perforated

-1ug 13 which closes the end. of the tube.

On this memper there are provided brackets 14
carrying pulleys 15 lecated hetween guard ele-
mentg 6. :

On the strut elements there are provided also
bifurcated brackets 1.1 formed in the construetion
illustrated by sections:ef plate'welded to the mem-
ber and between birfurcations: of this bracket
there is engaged 3 bifurcated lug IB a,n;i a pulley
9 by means. of a. pin 20

Fhe bifurcated lug {8 is:also formed. of sections
of>metal plate. welded; to: a plate closing: the: end
of the.tubular member-21 which forms: an upper
transverse element of the: structure:.

Further, to .the.tubulax portions. of the strut
elements . there are secured-bifurcated brackets: 22

-also formed of: tube and: provided with closures

23 which form supports for eyeholts; 24 to. which
are: connected: slings. 25, 25a: suspending - fender
elements: 26: formed: of tube. angd: furmshed w1th
timber: rubbing: pieces 21.

At one end these fender elements are: closed
and at the other end they: are: provided: with:lids
28. which when raised will. permit: sand: or. ather
loading materiali to. be introduced into.them.

When in. position.for-towing;. these. fender ele-
ments.are: tied: to the:strut: elements by straps 29-
which.are:removed: when:the: structure:is.erected.

On. each of the. transverse: elements: 24. which

- form- links or distance pieces:between the strut

70

elements, there are-secured: by sections:of plate
20-forming brackets; a plaatform 31 on which are
mounted: winches 32.- ..

About: the . drums: of these: wmches there are
engaged: cables: 33ceach: of which: passes: over a
pulley:19and:a pulley;15; the end being. a;nchox ed
at 34 to the fransverse: m,ember.

These winches are operated in erectmg and
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“collapsmg the stxucture and when the structure
‘is erected the cables are each engaged by a clamp
35" with which is associated a turnbuckle 36, one
end of which is anchored to a bracket 37 on
the upper transverse ‘member, ‘the purpose of the
‘clamp and turnbickle being to secure the’ ﬁnal
adjustment_and securing of the cable. The con-
stiuction of this clamp ‘anid” turnbuckle will' be
described in greater detail below.

On two of the strut elements there are pro-
vided indicator quadrants 38 with which co-oper-
ate index pointers 39 by which in the erection
of the structure the inclination of the strut ele-
ments may be determined.

On the strut elements adjacent to their lower
end there are provided collars 40 to which are
connected lugs 41 to which one end of a tie 42
may be connected.

Each of the upper transverse elements is pro-
vided with a collar 43 to which is secured a.lug
44 with which a tie 45 is also connected.

These ties are secured respectively. to shackles
45, 46a, provided on members to which are piv-
otally connected pulleys 41 and about these pul-
leys there is passed a cable 48, one end of ‘which
is permanently connected to a turmbuckle 498
while the other end of the turnbuckle is provided
with means by which one or other of the links
of the chain 56 may be engaged so that the ele-
ment as a whole will constitute a stay.

On each of the collars 43 there is provided a
further lug 5{ with which is connected one end
of & link 52 the opposite end of which. is con-
nected with one end of a turnbuckle 53 the oppo-
site end of which is connected, as shown in Figure
8, to the bifurcated bracket 39, a similar arrange-
ment being provided on the opposite side of the
upper transverse element to function as torsion
resisting elements for the bracket.

When the structure is erected there may be
arranged to connect the strut elements diagonal

ties 54 adjacent the ends of which may be pro-

vided with turnbuckles 55.

Each arm of the bifurcated brackets 22 is pro-
vided at its end with an element 56 carrying a
roller 57 adapted to guide the fender element in
its displacement into the opening between the
arms.

The joint between each of the feet and its
associated strut element is arranged as a univer-
sal joint as may be seen more clearly from Fig-
ures 6 and 7, the universal joint being secured
by the pin 7 above referred to and a further pin 58.

With the feet, each of which is provided with
a peripheral flange 59 and diagonal webs 60, there
is associated a perforated tube 61 connected by
a flexible pipe 62 with a rigid pipe 63 secured to
the strut.

This pipe is continued to a convenient position
adjacent the platform and is designed to permit
compressed air to be expelled through the per-
forations to facilitate the seating of the foot on,
for instance, a sandy bottom. -

In towing, the whole of the tubular elementS‘

will be maintained full or partly full of air and
to this end with the several tubular elements
there are provided connections by which air may
be introduced into them and cocks or valves
whereby water may be permitted to enter and
displace the air in the operation of erection.

To facilitate the release of air and expulsion
of water, the several tubular connections may be
taken to a convenient position adjacent to the
platforms and connected to a common header
furnished with valves whereby air may be per=

[
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mitted to'enter or escape from the tubes, and fur-

‘ther there- may be associated valves such as is
‘shown'-in' Figure 3 apblied- to a fender element

for the admission-and expulsion of water.
- To secure the various elements in position for

“towing, there are provided lashing elements ‘65

which may be secured about the bollards or other-
wise in’ such manner -that they may be conven-
iently released when. necessary.

I claim:

1. Structures and particularly marine struc-
tures, adapted to function as piers or supports
for bridges, viaducts, or -as dolphins, jetties,
wharves or the like berthing places for vessels
comprising distance pieces, at least two strut ele-
ments pivotally connected one with the other at
each of their two opposite sides and at points
spaced apart in their length by at least two of
said distance pieces and forming therewith the
sides of parallelograms, pulleys on the ends of

certain of said distance pieces, flexible members:

each anchored adjacent to one end of other of

said distance pieces and-taken over the pulley

on the opposite end of the adjacent distance
piece, and adjusting means connected with each
flexible member whereby the effective length of
the -flexible member between its anchorage and
the adjusting means may be shortened to cause

the strut elements to move away from one an--

other while remaining in parallel relationship so
that the lower ends of the two strut elements may
seat at different levels on the surface on which
the structure is erected with the strut elements
substantially vertical and parallel.

2. ‘A structure as claimed in claim 1 in which
each -of the strut elements constitutes a frame
and in which each of two such strut elements are
connected one with the other on each  side by
more than two distance pieces.

3. A structure as claimed in claim-1 in which
the pivotal ‘connection between the distance

‘pieces and the strut elements is formed by brack-

ets and pivots connecting the distance pieces in-
dividually to the strut elements.

4, A structure as claimed in claim 1 in which
the lower ends of the strut elements are furnished

~-with footings adapted to provide g suitable grip

850
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against. the bottom on which the structure is
erected.

5. A structure as claimed in claim 1 in which
the lower ends of the strut elements are-fur-
nished with hinged footings adapted to provide
a suitable grip against the bottom on which the
structure is erected. ‘

6. A structure as claimed in claim 1 in which
the upper ends of the strut elements are provided
with bollards. - .

7. A structure as claimed in claim 1 in which
the strut elements are formed of tubing and are
arranged to be filled with air so that the struc-
ture may be floated into position, after which
the air may be released from the tube, water be-
ing admitted, to destroy the buoyancy of the
structure so that the ends of the struts,in the
case of a marine structure, will sink to and rest
upon the bottom, in the erection of the structure.
=8, A structure as claimed in claim 1 designed
to be employed as a dolphin, jetty or wharf pro-
vided with rigid fender elements suspended from
the strut elements and displaceable in an inward
direction by the pressure exerted against them
of a vessel in berthing and operable to oppose &
progressively increasing resistance to.such dis-
placement.
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9. A structure ag claimed in claim 1 provxded
with brackets on the strut elements suspe sion
means carried by sald brackets, and r1g1d fender

elements carried by said suspension means.as -

.dlsplaceable inwardly by pressure and opera.ble
to exert a progressively increasing resistance to
inward displacement.

10. A structure as claimed in clalm 1 provided

with brackets on the, struf elements, suspension
means carned by said brackets, and rigid fender
elements carried by said suspension means as dis-
placea,bln_ nwardly by pressure and operable to
exert 4, progressively iticreasing resistance to in-
ward displacement, said brackets being formed of
tubing. .
ARTHUR LEMPRIERE LANCEY BAKER.




