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1. 
This invention relates to buffers or like energy 

absorbing devices and is particularly Suited for 
use in a fendering system for docks, jetties or 
the like for the purpose of absorbing the large 
amount of energy, inherent in a moving vessel, 
during berthing operations. Hitherto the many 
attempts which have been made for this purpose 
usually have suffered from serious limitations of 
one form or another. For example, the gravity 
type, in addition to being inefficient in operation, 
is extremely heavy, costly and difficult to install 
and although the spring buffer which has also 
been used is capable of giving a fairly large ca 
pacity, this is only achieved by having a large 
final load and a comparatively small action. It 
is considered preferable to provide that the 
energy be absorbed over as large a movement as 
possible, thus reducing the resulting load to ship 
and fendering Systern to a minimum. 
The object of the invention is the provision of 

a simple device requiring little or no main 
tenance, which can easily be installed in existing 
structures at low cost, of which the stroke, load 
and energy absorbing capacity can be varied to 
suit specific requirements, and which is capable 
of a large extent of movement. 
A further object is to provide an energy ab 

Sorbing device incorporating a torsion bar and 
means mounting Said torsion bar on a Supporting 
surface, the torsion bar having a lever at one 
end constituting a load receiving element 
adapted, under load applied thereto, to apply a 
twisting moment to the torsion bar against a 
resistance to Said twistiing moment imparted to 
the other end of the bar by means associated 
With said other end, thereby to cause the torsion 
bar to absorb the energy of the applied load. 
A further object is to provide that the resist 

ance to twisting nonent of the torsion bar of 
the device may be imparted by fixedly mounting 
one end of the bar So as to resist twisting moment 
applied to the other end of said bar. 
A further object is to provide that the torsion 

bar be freely mounted for rotatable movement 
On its axis and a lever be associated with each 
end of Said bar to which a load, when applied 
to both of said levers, effects opposing twisting 
noment at the opposite ends of the bar. 
A still further object is to provide that a 

cumulative or progressive increase in absorption 
of the energy of the load may be obtained by 
providing a plurality of the energy absorbing 
devices adapted to corne into operation one after 
another. 
A still further object is to provide an energy 
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absorbing device and associated separate impact 
or load receiving member in which said impact 
receiving member transmits the load to the load 
receiving element of the torsion bar of the de 
Vice on flexion or other movement of said mem 
ber towards said device due to impact upon said 
Separate member by a moving body. 
Yet another object is to provide, in the energy 

absorbing device, torsion spring means includ 
ing a torsion bar and means on a supporting 
surface for rotatably supporting said torsion bar 
throughout its length and to which twisting 
moment is applied from each end by levers there 
on constituting load receiving elements whereby 
the torsion bar takes the energy of the load while 
relieving its Supporting means from stresses of 
the load. 
These and other objects will be apparent from 

the following description in which reference is 
made to the accompanying diagrammatic draw ings. 
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Fig. 1 is a perspective view of one form of 
energy absorbing device made in accordance with 
this invention. 

Fig. 2 is an end elevation of the device shown in Fig. 1. 
Fig. 3 is a part plan view of Fig, 2. 
Fig. 4 is a vertical section drawn to an en 

larged scale on line IV-IV of Fig. 1. 
Fig. 5 is a perspective view of an alternative 

form of energy absorbing device. 
Fig. 6 is an end elevation of Fig. 5. 
Fig. 7 is a perspective view of a further alter 

native form of device. 
Fig. 8 being an end view thereof. 
Fig. 9 is a perspective view of a still further 

alternative form of device. 
Fig. 10 is an end view of Fig. 9. 
In Figs. 1, 2, 3 and 4, the energy absorbing 

device is shown as part of a fendering system 
for a dock the numeral representing the dock 
of which the vertical face constitutes an abut 
anent or Supporting face if to which is fixed, at 
horizontally Spaced points thereon, a pair of 
bracketS 2, 3 Supporting a torsion bar 4. One 
end of the torsion bar is fixedly mounted in the 
bracket 2 by having Splined engagement there 
With as shown at 5 in Fig. 3 and the other end 
extends through and is rotatably supported by 
the bracket 3, the exposed length of the torsion 
bar f4 at the rotatable end thereof carrying de 
pendingly, at its extremity, an attached lever 
f6 Which is Welded to said torsion bar so as to 
be fast thereto. 
Disposed in spaced relation to the vertical face 
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of the dock C is a pile-like impact-receiving 
member fixedly mounted at its lower end with 
the rear face of its free upper end in Such en 
gagement with the free end of the depending 
lever 6 that it exerts a Small initial load upon 
said lever which in turn applies a twisting 
moment to the torsion bar is with the result that 
the torsion bar is pre-loaded. 
AS Will be seen, the end of the lever 6 is pro 

Wided with a pair of rollerS 8 contacting the rear 
face of the pile-like impact-receiving member 
Within vertical guides 9 thereon. 
The torsion bar i is and its mounting brackets 

2, 3 are shrouded by an overhead projecting 
face 28 of the dock 0. 

In use, on impact upon the front face of the 
pile-like member 7 by a vessel (not shown) 
berthing at the dock (), Such impact is trans 
mitted to the pre-loaded lever 6 by flexion of 
said member 2 and as the lever if, in conse 
quence, moves towards the dock face , Said 
lever applies further twisting moment to the tor 
sion bar and sets up a reactive force therein to 
the applied load consequent upon the resistance 
of the fixed end of the torsion bar to Such twist 
ing moment with the result that Said torsion bar 
absorbs the energy of the load applied by the 
impact upon the member 7. 

In the alternative construction shown in Figs. 
5 and 6 where the energy absorbing device is 
again depicted as applied to a fendering System 
for a dock Ga, the torsion bar 4a is rotatably 
carried near its opposite ends in the brackets 
| 2a, 3a mounting said bar on the Supporting 
face a of the dock. Two load receiving level's 6d, 16b are provided 
in this instance and are formed by Cranked end 
lengths of the torsion bar Aa, Said levers each 
being pre-loaded and applying opposing twist 
ing moment to the torsion bar at opposite ends 
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thereof by reason of engagement of Said levers 
with separate pile-like impact-receiving mem 
bers Ed, it the lever 6d extending depend 
ingly and outwards from the dock face d. and 
the lever 6b extending upstandingly and out 
wards from said face fd, said levers thereby 
being disposed at an angle to Crne another One 
at either side of a plane normal to the dock face 

a and extending longitudinally through the 
axis of the tol'sion bar 4d as Will be Seen in Flg. 6. 
In use, therefore, on both members ict, Tib 

being impacted simultaneously at their front 
faces, the load imposed by the inpacts is trans 
mitted by the members a, b to their associ 
ated levers E 6a, 6b, respectively, and said levers 
are caused to move in opposing directions to 
wards the dock face a and thereby apply fur 
ther opposing twisting movement to the opposite 
ends of the torsion bar Aa and Set up therein 
a reactive force to the applied load consequent 
upon l'esistance of the bar to Such twisting 
moment, with the result that said torsion bar 
absorbs the energy of the load applied by the 
impacts upon the members la, and 7b. 

Should, however, only one of the impact receiv 
ing members a, lib be impacted, its aSSoci 
ated lever 8d, or i Sb, as the case may be, is 
caused to move towards the dock face a and 
apply twisting moment to the torsion bar Act at 
one end thereof and although the other of Said 
levers is not likewise caused to move OWing to 
lack of impact upon its aSSociated impact receiv 
ing member, it is caused to press against Said 
member due to twisting moment which has been 
imparted to the torsion bar at the Said one end 
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4 
thereof with the result that an opposing twist 
ing moment is now applied to the other end of 
the bar which thereby absorbs the energy of the 
load applied by the particular member Ata or 7b 
which has been impacted. V 

Referring now to FigS. 7 and 8, the torsion bar 
3b is shown mounted on a Supporting surface 

A b by brackets 2b, f3b substantially as de 
Scribed with reference to Figs. 5 and 6, that is to 
Say, Said bar is rotatably supported by said 
brackets. The load receiving levers 6c, ; 6d. are 
Welded to opposite ends of the torsion bar, the 
One, Ge extending dependingly, and the other, 
6d, extending upstandingly away from the sup 

porting face b. In this instance, said levers 
are adapted to be impacted directly by a moving 
body and are not, therefore, pre-loaded and in 
Order that they shall be appropriately poised for 
effective operation on receiving impacts, a posi 
tioning bar 2 f is fixed One to each bracket 2b, 
3b and projecting therefrom in parallel with the 
tOrsion bar 4b and in such retaining engage 
ment, respectively, with the levers 6c and 6d 
as to maintain them from falling, by gravity, 

5 from their respective positions while leaving them 
to function for applying opposing twisting no 
ment to the torsion bar substantially as described 
With reference to Figs. 5 and 6. 
The construction depicted in Fig5. 9 and 10 

ShOWS a further alternative in which a plurality, 
for example, two devices made according to this 
invention are adapted for operation in associa 
tion with one another. In this arrangement two 
tOrsion bal's are mounted side by side on the 
Supporting Suiface c, the one bal' ic being 
fixedy indu Inted at One end in the biaeket 2c 
and rotatably extending through the bracket 3c 
at its other end and through a further bracket 
3d mounted on the supporting surface c inter 
mediate of and spacedly from the brackets f2c 
and 3c. The other torsion bar Ad is of shorter 
length than and disposed behind the bar fic, 
its one end being fixedly mounted in the inter 
inediate bracket 3d and rotatably mounted in 
the end bracket 3c. The rotatable end of 
torsion bar 4c is provided with a load receiving 
lever 6d and the bar 4d with a similar lever 
6e disposed behind and directly in line with the 

lever 6d. which is pre-loaded by the pile-like 
impact receiving member ic Operably associated 
thereWith. The levers 3d and Ge are located a 
Suficient distance along their respective torsion 
bars so that the impact receiving member Tc, 
When impacted at the front by a moving body, 
can flex towards and operate upon the level's 6d 
and 6e clear of the bracket 3c. 
In use, on flexion of the member ic due to 

an impact on the front face thereof, the already 
pre-loaded lever 6d applies further twisting mo 
ment to the torsion bar f4c and if the energy 
of the load is Such that the level moves into 
contact With and operates the lever 66, Said 
lever 6e applies a twisting nonent to its tor 
Sion bar 4d. With the result that a progressive or 
cumulative increase in absorbing the energy of 
the load is obtained by the two torsion bai's 4c 
and f4d. 

In all constructions according to this invention 
the torsion bar may be a Solid or tubular metal 
bar and absorbs the energy of the load and gives 
a restoring nonent Varying directly with the 
angle through Which the bar is twisted and with 
the polar moment of inertia of the section, and 

5 varies inversely with the length of torsion bar. 
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The advantages of the improved device are 

as follows: 
(1) Simplicity; 
(2) Low cost; 
(3) Easily installed; 
(4) Adaptable to existing sites; 
(5) Stroke, ioad and energy absorbing capacity 

can be varied to suit specific requirements; 
(6) Can be used singly or in groups to give a 

Very Wide range of loadings and also types of loading; 
(7). No maintenance required. 
It is to be understood that although the inven 

tion has been described mainly in its application 
to docks and the like, there is not intended to be 
limitation of the invention to Such use but that 
it may be used for any shock absorbing device 
to which it is capable of being adapted. 
What I claim and desire to secure by ?etters 

Patent is: 
1. An energy absorbing device for a dock coli 

prising, at least one pile-like member fixedly 
mounted at its lower end with its upstanding 
yieldable free end in spaced relation to the dock 
face, a torsion bar and ineans mounting Said bar 
on the dock face substantially parallel thereWith 
between it and said pile-like member aid fixedly 
holding a length of the torsion bar with at least 
one end free for rotational movement, a lever 
carried by said free end of the torsion bar consti 
tuting a buffer element operatively connected 
With the free end of the pile-like member and 
On a load being applied to said lever by flexion 
of the pile-like member towards the dock face, im 
parting twisting nonent to the torsion bar 
against the resistance of the fixedly held length 
thereof thereby to cause the torsion bar to ab 
sorb the energy of the applied load. 

2. An energy absorbing device for a dock con 
prising, at least one pile-like member fixedly 
mounted at its lower end with its upstanding 
yieldable free end in spaced relation to the dock 
face, a torsion bar and means mounting Said bar 
on the dock face substantially parallel thereWith 
between it and said pile-like member Said means 
fixedly holding one end of the torsion bar and 
rotatably accommodating and exposing the other 
end thereof, a lever carried by said exposed ro 
tatable end of the torsion bar constituting a 
buffer element operatively connected with the 
free end of the pile-like members and adapted, On 
a load being applied to said lever by flexion of the 
pile-like member towards the dock face, to apply 
twisting moment to the torsion bar against the 
resistance of the fixedly held end thereof thereby 
to cause said torsion bar to absorb the energy of 
the applied load. 

3. An energy absorbing device for a dock con 
prising, at least one pile-like member fixedly 
mounted at its lower end with its upstanding 
yieldable free end in spaced relation to the dock 
face, a torsion bar and means mounting Said bar 
on the dock face substantially parallel therewith 
between it and said pile-like member Said means 
rotatably accommodating the torsion bar and 
exposing the ends thereof, a lever carried by each 
end of the torsion bar and constituting separate 
buffer elements operatively connected one each 
With the free end of separate pile-like members 
and adapted, on a load being applied to at least 
one of said levers by flexion of the pile-like men 
ber towards the dockface, to apply opposing twist 
ing moment to the opposite ends of the torsion bar 
thereby to cause said torsion bar to absorb the 
energy of the applied load. 
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6 
4. An energy absorbing device as claimed in 

claim 1 characterized in that the ever of the 
tOrsion bar is provided at its Outer end With 
means for making rolling contact with the free 
end of the pile-like member. 

5. An energy absorbing device as claimed in 
claim 1 characterized by this that a plurality of 
torsion bars is arranged one above another to 
come into operation at a predetermined interval 
of movement one after another of the leverS 
thereof and thereby obtain a progreSSive increase 
in absorption of the energy of the load. 

6. An energy absorbing device as claimed in 
claim 1 characterized by this that a plurality of 
torsion bars is arranged side by Side to come into 
operation at a predetermined interval of move 
ment one after another of the levers thereof and 
thereby obtain a progressive or cumulative in 
crease in absorption of the load. 

7. An energy absorbing device for a dock com 
prising, at least one pile-like member fixedly 
mounted at its lower end with its upstanding 
yieldable free end in Spaced relation to the dock 
face, a torsion bar and reans mounting said bar 
on the dock face substantially parallel therewith 
between it and said pile-like member and fixedly 
holding a length of the torsion bar with at least 
One end free for retational movement, a lever 
carried by said free end of the torsion bar Con 
stituting a buffer eleinent operatively connected 
With the free end of the pile-like member and, on 
a load being applied to said lever by fiexion of 
the pile-like member towards the dock face, in 
parting twisting moraent to the torsion bar, 
against the resistance of the fixedly held length 
thereof thereby to cause the torsion bar to absorb 
the energy of the applied load, a guide oin the 
free end of the pile-like member and the free end 
of the lever of the tol'sion bar operating in Said guide. 

8. An energy absorbing device for a dock conn 
prising, at least one pile-like member fixedly 
mounted at its lower end With its upstanding 
yieldable free end in spaced relation to the dock 
face, a torsion bar and means mounting said bar 
on the dock face substaintially parallel thereWith 
between it and said pile-like member said means 
rotatably accommodating the torsion bar and 
exposing the ends thereof, a lever carried by each 
end of the torsion bar and constituting Separate 
buffer elements operatively connected one each 
with the free end of separate pile-like members 
and adapted, on a load being applied to at least 
One of said levers by flexion of the pile-like mem 
ber towards the dock face, to apply opposing 
twisting moment to the opposite ends of the 
torsion bar thereby to cause Said torsion bar to 
absorb the energy of the applied load, and means 
on the torsion bar mounting means Contacting 
with and supporting the levers of the torsion bar. 

9. An energy absorbing device for a dock con 
prising, at least one pile-like nember fixedly 
mounted at its lower end with its upstanding 
yieldable free end in spaced relation to the dock 
face, a torsion bar and Rileans mounting said bar 
on the dock face substantially parallel therewith 
between it and said pile-like member and fixedly 
holding a length of the torsion bar with at least 
one end free for rotational movement, a lever 
carried by said free end of the torsion bar con 
stituting a buffer element bearing against and 
being pre-loaded by the free end of the pile-like 
member and, on a load being applied to said lever 
by flexion of the pile-like member towards the 
dock face, imparting twisting moment to the 
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torsion bar against the resistance of the fixedly Nurnbei' 
held length thereof thereby to cause said torsion 169,323 
bar to absorb the energy of the applied load. 447,005 620,718 
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