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Deployable Mast Structure 

 

Technical Field 

The present invention relates to deployable mast structures.  More particularly, the 

present invention relates to deployable mast structures which comprise a tubular body 5 

and a plurality of tape-spring hinges. 

 

Background 

Deployable structures are used in various applications when the physical size of an 

apparatus needs to be temporarily reduced, for example for storage or transportation 10 

purposes.  One such field in which deployable structures are widely used is that of 

space-based applications, particularly satellites and other space vehicles which are 

launched into space in the rocket fairing.  Since there is only limited space available in 

the fairing, deployable structures are used which can be stowed into a small volume 

prior to launch. 15 

 

Deployable masts have been developed in which long rigid mast sections are joined by 

tape-spring hinges.  Such masts can be stowed by buckling the tape-spring hinges so 

that the rigid mast sections are folded back to lie alongside one another.  The tape-

spring hinges store elastic strain energy that causes the structure to automatically 20 

deploy once a restraining force is removed.  Whilst this folding arrangement reduces 

the overall length of the structure in comparison to the length of the fully-deployed 

mast, the total reduction in size is limited by the length of the rigid mast sections.  For 

example, if the mast comprises three rigid sections of equal length connected by tape-

spring hinges, the total length of the collapsed structure will be roughly one-third that 25 

of the fully-extended structure.  It would therefore be desirable to provide a more 

compact form of deployable mast structure.  

 

The invention is made in this context. 

 30 

Summary of the Invention 

According to a first aspect of the present invention, there is provided a 

deployable mast structure comprising a body configured to adopt a tubular shape when 

the mast structure is in a deployed configuration, and a plurality of openings formed in 

a wall of the body so as to define a plurality of integral tape-spring hinges in the wall of 35 

the body, the plurality of openings being configured so as to permit the body to collapse 
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along its longitudinal axis into a stowed configuration when the tape-spring hinges are 

buckled, wherein in the stowed configuration, the integral tape-spring hinges are 

configured to exert a force which urges the structure towards the deployed 

configuration, wherein the plurality of openings are configured such that the tape-spring 

hinges defined by the openings are narrower at their ends. 5 

 

In some embodiments according to the first aspect, the plurality of openings are 

arranged into a plurality of groups spaced apart along the longitudinal axis of the body, 

such that each group of openings defines a hinge section comprising a plurality of tape-

spring hinges arranged around the longitudinal axis, adjacent hinge sections being 10 

connected by a section of the wall in which no tape-spring hinges are formed.  In such 

embodiments, the deployable mast structure may further comprise a plurality of 

reinforcing members each configured to reinforce one of the sections of the wall in 

which no tape-spring hinges are formed.  For example, in some embodiment according 

to the first aspect the wall of the body may be formed from a layered composite 15 

material and each of the plurality of reinforcing members may comprise one or more 

additional layers of the composite material, such that the sections of the wall in which 

no tape-spring hinges are formed have a higher stiffness than the hinge sections. 

 

In some embodiments according to the first aspect, a length of each of the plurality of 20 

openings within a section of the body is selected such that the tape-spring hinges within 

said section can be folded inwardly towards a centre of the body when the structure is 

in the stowed configuration. 

 

In some embodiments according to the first aspect, the body is tapered in width along 25 

the longitudinal axis.  An angle of the taper may be selected to permit a section of the 

wall at one end of one of the tape-spring hinges to be stored inside a section of the wall 

at the opposite end of said one of the tape-spring hinges, when the mast structure is in 

the stowed configuration. 

 30 

In some embodiments according to the first aspect, the deployable mast structure 

further comprises a control mechanism configured to control a speed at which the mast 

structure deploys from the stowed configuration once a restraining force is removed, 

the control mechanism being configured to exert a braking force which partly 

counteracts the force exerted by the tape-spring hinges.  The control mechanism may 35 

comprise an eddy current damper connected to an end of the mast structure by at least 
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one fibre, the eddy current damper being configured to generate a damping force that is 

proportional to the speed of deployment. 

 

In some embodiments according to the first aspect, the body is configured to have a 

circular cross-section in a plane perpendicular to the longitudinal axis, when in the 5 

deployed configuration. 

 

In some embodiments according to the first aspect, the tubular structure is configured 

such that a cross-section perpendicular to the longitudinal axis includes one or more 

straight-edge segments, and further includes a plurality of curved-edge segments in 10 

which the tape-spring hinges are formed. 

 

In some embodiments according to the first aspect, the deployable mast structure is 

included in a deployable antenna assembly comprising a primary reflector, the primary 

reflector being disposed at one end of the deployable mast structure, and a secondary 15 

reflector, the secondary reflector being disposed at an opposite end of the deployable 

mast structure to the primary reflector. 

 

In some embodiments according to the first aspect, the deployable mast structure is 

included in a deployable telescope assembly comprising a sensor disposed at one end of 20 

the deployable mast structure, and one or more optical elements disposed along the 

deployable mast structure. 

 

In some embodiments according to the first aspect, the deployable mast structure can 

be used as part of a separation mechanism for detaching a first body (e.g. a spacecraft) 25 

from a second body (e.g. a payload), wherein the deployable mast structure is 

configured to urge the first body away from the second body upon the release of a 

restraining force holding the deployable mast structure in the stowed configuration. 

 

In some embodiments according to the first aspect, a system comprises the deployable 30 

mast structure and a hold down and release mechanism configured to apply a 

restraining force to hold the structure in the stowed configuration. 

 

According to a second aspect of the present invention, there is provided a method of 

fabricating a deployable mast structure according to the first aspect, the method 35 

comprising steps of: forming the plurality of openings in one or more composite plies; 
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laying the one or more composite plies around a curved mandrel shaped to define the 

wall of the body; curing the one or more composite plies to form the wall of the body; 

and removing the mandrel. 

 

In some embodiments according to the second aspect, the method further comprises a 5 

step of laying one or more additional plies around the mandrel at intervals along the 

longitudinal axis of the body, so as to form reinforcing members configured to reinforce 

a section of the wall in which no tape-spring hinges are formed. 

 

Brief Description of the Drawings 10 

Embodiments of the present invention will now be described, by way of example only, 

with reference to the accompanying drawings, in which: 

Figure 1 illustrates a perspective view of a deployable mast structure according to an 

embodiment of the present invention; 

Figure 2 illustrates a perspective view of the deployable mast structure of Fig. 1 with the 15 

top tape-spring section in the collapsed configuration; 

Figure 3 is a flowchart showing a method of fabricating a deployable mast similar to the 

one shown in Fig. 1, according to an embodiment of the present invention; 

Figure 4 illustrates a plan view of a deployable mast structure according to an 

embodiment of the present invention; and 20 

Figure 5 illustrates a perspective view of the deployable mast structure of Fig. 4. 

 

Detailed Description 

In the following detailed description, only certain exemplary embodiments of the 

present invention have been shown and described, simply by way of illustration.  As 25 

those skilled in the art would realize, the described embodiments may be modified in 

various different ways, all without departing from the scope of the present invention.  

Accordingly, the drawings and description are to be regarded as illustrative in nature 

and not restrictive.  Like reference numerals designate like elements throughout the 

specification. 30 

 

Referring now to Figs. 1 and 2, a deployable mast structure 100 is illustrated according 

to an embodiment of the present invention.  In Fig. 1, the mast structure 100 is 

illustrated in a deployed configuration.  The mast structure 100 is capable of being 

collapsed into a stowed configuration in which the structure 100 occupies a smaller 35 

volume than in the deployed configuration, and can subsequently be deployed by 
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extending the structure 100 into the configuration shown in Fig. 1.  The stowed 

configuration can also be referred to as a collapsed configuration, and the deployed 

configuration can be referred to as an extended configuration. 

 

The deployable mast structure 100 of the present embodiment comprises a thin-walled 5 

body 101.  The body 101 is configured to adopt a tubular shape when the mast structure 

100 is in the deployed configuration, as illustrated in Fig. 1.  In the present 

embodiment, the body 101 is configured to have a circular cross-section in a plane 

perpendicular to the longitudinal axis, when in the deployed configuration.  However, 

in other embodiments a different cross-sectional shape may be used, for example an 10 

elliptical or polygonal cross-section. 

 

The mast structure 100 further comprises a plurality of openings 102 formed in the wall 

of the body 101.  The plurality of openings 102 are configured so as to define a plurality 

of integral tape-spring hinges 103 in the wall of the body 101.  The plurality of openings 15 

102 are configured so as to permit the body 101 to collapse along its longitudinal axis 

into a collapsed configuration when the tape-spring hinges 102 are buckled.  In the 

collapsed configuration, the integral tape-spring hinges 102 are configured to exert a 

deployment force which urges the structure 100 towards the deployed configuration. 

 20 

In the present embodiment the plurality of openings 102 are arranged into groups 

spaced apart along the longitudinal axis of the body 101, such that each group of 

openings 102 defines a hinge section 111, 112, 113 comprising a plurality of tape-spring 

hinges 103 arranged around the longitudinal axis.  In the present embodiment each 

hinge section 111, 112, 113 comprises four openings 102, which together define four 25 

tape-spring hinges 103 arranged around the central longitudinal axis.  In other 

embodiments any number of tape-spring hinges may be provided within one hinge 

section, by forming an appropriate number of openings. 

 

Adjacent groups of openings 102, that is, hinge sections 111, 112, 112 which are adjacent 30 

one another along the longitudinal axis, are connected by a section of the wall in which 

no tape-spring hinges are formed.  In the present embodiment these sections are ring-

shaped, since the tubular body 101 has a circular cross-section, and are hereinafter 

referred to as ‘ring sections’. 

 35 
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By arranging the openings into groups in this way, a deployable mast structure 100 is 

formed which comprises alternating hinge sections 111, 112, 113 and ring sections 121, 

122, 123, 124.  In the present embodiment a three-tier structure is illustrated purely by 

way of an example, comprising three hinge sections 111, 112, 113 connected at either end 

to one of the ring sections 121, 122, 123, 124.  However, in other embodiments any 5 

number of tiers may be provided.  For example, in one embodiment a deployable mast 

structure may only comprise a single hinge section with a ring section at either end. 

 

An example of a mechanism by which the mast structure of Fig. 1 can be collapsed and 

deployed will now be described with reference to Fig. 2, which illustrates the deployable 10 

mast structure 100 with the tape-spring hinges 103 in the top hinge section 111 partially 

collapsed. 

 

In the present embodiment, the length of the openings 102 within each hinge section 

111, 112, 113 is selected such that the tape-spring hinges 103 within each hinge section 15 

111, 112, 113 can be folded inwardly towards the centre of the body 101 without 

interfering with one another when the structure is in a collapsed configuration, as 

shown in Fig. 2.  For example, in some embodiments the length of the openings 102 can 

be selected such that when the tape-spring hinges 103 are folded inwardly as shown in 

Fig. 2, in the fully-collapsed configuration each tape-spring hinge 103 protrudes 20 

inwardly towards the central axis of the structure 100 without making contact with any 

of the other tape-spring hinges in the same hinge section.  In other embodiments, the 

tape-spring hinges within one section may make contact with one another in the stowed 

configuration, but may be arranged such that the tape-spring hinges do not prevent 

each other from unfolding as the structure extends.  For example, in some 25 

embodiments the folded tape-spring hinges may be overlapped with one another near 

the centre of the structure, in the stowed configuration. 

 

Folding the tape-spring hinges 103 inwardly means that each hinge is folded in the 

opposite direction to the radius of curvature of the hinge.  This is referred to as 30 

‘opposite sense’ buckling of the tape-spring hinge, in contrast to ‘same sense’ buckling 

which would occur if the tape-spring hinge 103 of the present embodiment was folded 

outwardly.  In other embodiments the tape-spring hinges may be folded outwardly 

when the structure is collapsed into the stowed configuration. 

 35 
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Opposite-sense buckling results in more elastic strain energy being stored in the tape-

spring hinge than if same-sense buckling were used.  Accordingly, by folding the tape-

spring hinges 103 inwardly when the mast structure is collapsed into the stowed 

configuration, as shown in Fig. 2, a greater amount of energy is stored.  This increases 

the peak force that is exerted on the structure by the tape-spring hinges 103 when the 5 

mast structure 100 is in the collapsed configuration, with the result that the structure 

100 can be deployed more quickly and/or can move a larger mass than would be the 

case if the tape-spring hinges 103 were folded outwardly.  Another advantage of folding 

the tape-spring hinges 103 inwardly is that the structure 100 will occupy a smaller 

volume in the collapsed configuration than if the tape-spring hinges 103 were bent 10 

outwardly. 

 

As shown in Fig. 2, the mast structure 100 collapses along its longitudinal axis as the 

tape-spring hinges 103 within one hinge section 111, 112, 113 are buckled.  Since the 

structure 100 collapses along the longitudinal axis, the resulting volume of the 15 

structure in the collapsed configuration is reduced in comparison to prior art 

structures.  The collapsing/deployment mechanism shown in Fig. 2 therefore provides 

a highly compact deployable mast structure. 

 

In some embodiments, the ring sections 121, 122, 123, 124 may be reinforced by one or 20 

more reinforcing members, with the result that the wall stiffness in the ring sections 

121, 122, 123, 124 is higher than that in the hinge sections 111, 112, 113.  The reinforcing 

members can help the ring sections to resist twisting and/or buckling as the structure 

collapses.  Reinforcement of the ring sections 121, 122, 123, 124 may be particularly 

advantageous in embodiments in which the ring sections 121, 122, 123, 124 are 25 

relatively short in height compared to the hinge sections 111, 112, 113. 

 

In the present embodiment the wall of the body 101 is formed from a layered composite 

material, for example an epoxy-carbon fibre composite, and each of the plurality of 

reinforcing members comprises one or more additional layers of the composite 30 

material.  As a result, the sections of the wall in which no tape-spring hinges are 

formed, namely the ring sections 121, 122, 123, 124, have a higher stiffness than the 

hinge sections 111, 112, 113.  In other embodiments a different form of reinforcement 

may be used, for example metal or ceramic strips or hoops bonded to an inner or outer 

surface of the ring sections, or embedded within the wall itself.  Furthermore, in some 35 

embodiments the reinforcing members may be omitted. 
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As shown in Figs. 1 and 2, in the present embodiment the plurality of openings 102 are 

configured such that the tape-spring hinges 103 defined by the openings 102 are 

narrower at their ends.  As a result, when the structure 100 is collapsed, the tape-spring 

hinges 103 have a tendency to buckle near the point at which they meet the ring 5 

sections 121, 122, 123, 124, so that the structure collapses in a uniform and predictable 

manner.  In the present embodiment this is achieved by forming a radius at each corner 

where a tape-spring hinge 103 meets a ring section 121, 122, 123, 124.  The radius 

reduces the probability of fracture at the joint between the tape spring and the ring 

section, by avoiding sharp corners which act as stress concentrators. In other 10 

embodiments a different shape of opening may be used to achieve a similar result.  

Further, in other embodiments the tape-spring hinges 103 can be formed so as to have 

a uniform width along their length.  That is, in some embodiments a radius at each 

corner of the tape-spring hinge may be omitted. 

 15 

A method of fabricating the deployable mast structure shown in Figs. 1 and 2 will now 

be described with reference to Fig. 3.  First, in step S301 the plurality of openings are 

formed in one or more composite plies.  The mast structure may be formed from any 

suitable material.  For example, the mast structure can be formed from a composite 

material comprises a high strength/stiffness fibre and a low stiffness/compliant resin 20 

matrix, such as an epoxy-carbon fibre composite. 

 

Next, in step S302 the composite plies are laid around a curved mandrel, which is 

shaped so as to define the wall of the body, to form a laminate with the correct shape 

and thickness.  The curvature of the surface of the mandrel will define the curvature of 25 

the tape-spring hinges.  If reinforcement is required for the ring sections, one or more 

additional plies can be laid around the mandrel at intervals along the longitudinal axis 

of the body so as to form the reinforcing members in step S302. 

 

Then, in step S303 the composite plies are cured in order to harden the composite 30 

material and form the wall of the body.  The composite plies may be cured, and post-

cured if needed, in a controlled temperature and pressure environment, such as in an 

autoclave.  Finally, in step S304 the completed mast structure is removed from the 

mandrel.  The mast structure is then ready for use, and can be collapsed along its 

longitudinal axis into the collapsed configuration by buckling the tape-spring hinges. 35 
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In some embodiments of the present invention, a control mechanism may be provided 

to control the speed at which the mast structure deploys from the collapsed 

configuration once a restraining force is removed.  The control mechanism can be 

configured to control the deployment speed by exerting a braking force which partly 

counteracts the force exerted by the tape-spring hinges.  In some embodiments the 5 

control mechanism may comprise an eddy current damper connected to an end of the 

mast structure by one or more fibres, the eddy current damper being configured to 

generate a damping force that is proportional to the speed of deployment that results 

from the force exerted by the tape-spring hinges.  In other embodiments a different 

dampening mechanism may be used. 10 

 

The dissipative damping moment/force provided by the eddy current damper is directly 

proportional to the speed of deployment.  Therefore, if the tape-spring hinges exert a 

large deployment force, which would otherwise result in rapid deployment of the 

structure, the eddy current damper would apply a proportionally high dissipative 15 

damping moment/force.  Conversely, if the deployment force and therefore the speed of 

deployment is low, the eddy current damper would apply a proportionally lower 

moment/force during deployment. 

 

The use of a control mechanism enables the speed of deployment to be tuned, in order 20 

to avoid shock and structural damage occurring to the mast structure and any devices 

attached thereto, by virtue of controlling the release of energy during deployment. 

 

In the above-described embodiments, the mast structure has a uniform diameter along 

its length.  However, in other embodiments the mast structure may be tapered in width 25 

along the longitudinal axis.  For example, in some embodiments an angle of the taper 

can be selected to permit a section of the wall at one end of one of the tape-spring 

hinges to be stored inside a section of the wall at the opposite end of said one of the 

tape-spring hinges, when the mast structure is in the collapsed configuration.  This 

arrangement can further reduce the volume occupied by the mast structure in the 30 

collapsed configuration. 

 

Embodiments of the present invention may find use in various applications, including 

but not limited to: 

 deployment of quad-filar or helicoil antennas; 35 

 deployment of secondary reflector mirrors for deployable antennas; 
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 deployment of optics for space telescopes; 

 deployment of sensitive scientific instrumentation away from the host 

platform; and 

 separation mechanisms for detaching one body from another body. 

 5 

For example, in one embodiment the deployable mast structure can be included in a 

deployable antenna assembly comprising a primary reflector, the primary reflector 

being disposed at one end of the deployable mast structure, and a secondary reflector, 

the secondary reflector being disposed at an opposite end of the deployable mast 

structure to the primary reflector.  In this way, the size of the antenna assembly can be 10 

reduced when the mast structure is in the collapsed configuration. 

 

As a further example, in another embodiment the deployable mast structure can be 

included in a deployable telescope assembly comprising a sensor disposed at one end of 

the deployable mast structure, and one or more optical elements disposed along the 15 

deployable mast structure.  In this way, the size of the deployable telescope assembly 

can be reduced when the mast structure is in the collapsed configuration. 

 

As a further example, in another embodiment the deployable mast structure can be 

configured to act as a separation mechanism for detaching a first body (e.g. a 20 

spacecraft) from a second body (e.g. a payload).  When used as a separation 

mechanism, the deployable mast structure is configured to urge the first body away 

from the second body when a restraining force holding the structure in the stowed 

configuration is released. 

 25 

Embodiments of the invention have been described in which the body of a deployable 

mast structure is configured to collapse along its longitudinal axis into the collapsed 

configuration.  This can be achieved by configuring the plurality of openings to provide 

appropriate dimensions of the tape-spring hinges and the connecting wall sections, 

such that the structure can collapse along the longitudinal axis without the tape-spring 30 

hinges interfering with one another.  Since the structure collapses along its longitudinal 

axis, a compact collapsed configuration is achieved.  During deployment, the mast 

structure extends along its longitudinal axis.  This achieves rectilinear motion, in 

contrast to prior art structures in which rigid sections pivot and fold back on one 

another.  Also, in embodiments of the present invention, the tape-spring hinges lock 35 
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out to become part of the wall of the mast once the structure is deployed, further 

increasing the overall rigidity of the deployed structure.   

 

In embodiments of the present invention, the body in which the openings are formed is 

configured to adopt a tubular shape in the deployed configuration.  The term ‘tubular’ is 5 

used herein to refer to any thin-walled hollow structure with a closed perimeter, and is 

not limited to structures with circular cross-sections.  An example of a tubular structure 

with a non-circular cross section is illustrated in Figs. 4 and 5, according to another 

embodiment of the present invention.  In this embodiment, the cross-section is 

generally square in shape, with a concave segment along each side of the square which 10 

forms a tape-spring hinge.  In the embodiment shown in Figs. 4 and 5, when opposite-

sense buckling is used the tape-spring hinges are folded outwardly, and when same-

sense buckling is used the tape-spring hinges are folded inwardly.  Although a square 

cross-section is illustrated in Fig. 4, in other embodiments the cross-section may be 

based on any regular or irregular polygon.  When a cross-section based on a polygon is 15 

used, the cross-section may include one or more straight-edge segments and a plurality 

of curved-edge segments in which the tape-spring hinges are formed. 

 

Embodiments of the invention have been described in which a tubular structure can be 

placed into a stowed configuration by collapsing the structure along its longitudinal 20 

axis.  This folding arrangement enables a significant reduction in the height of the 

structure in the stowed configuration.  Since the connecting ring sections remain 

substantially undeformed in the stowed configuration, the overall reduction in height of 

the structure in the stowed configuration depends on the relative height of the tape-

spring sections to the ring sections, and on the extent to which each tape-spring section 25 

can be collapsed.  In some embodiments, the height of each tape-spring section may be 

greater than or equal to the height of the connecting sections, so that a total reduction 

in height of roughly 50% or greater can be achieved.  Furthermore, in some 

embodiments the height of each tape-spring section may be substantially greater than 

that of the connecting ring sections, enabling a substantial reduction in height of the 30 

structure. 

 

Furthermore, in some embodiments a system may be provided comprising the 

deployable mast structure and a hold down and release mechanism (HDRM) 

configured to apply a restraining force to hold the structure in the stowed 35 

configuration, in which the body is collapsed along its longitudinal axis.  The system 
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can automatically deploy the mast structure by releasing the restraining force, 

whereupon the elastic energy stored in the deformed tape-spring hinges in the stowed 

configuration exerts a force that urges the structure towards the deployed 

configuration. 

 5 

Whilst certain embodiments of the invention have been described herein with reference 

to the drawings, it will be understood that many variations and modifications will be 

possible without departing from the scope of the invention as defined in the 

accompanying claims. 

 10 

Throughout this specification, unless the context requires otherwise, the word 

"comprise", and variations such as "comprises" and "comprising", will be understood 

to imply the inclusion of a stated integer or step or group of integers or steps but not 

the exclusion of any other integer or step or group of integers or steps. 

 15 

The reference to any prior art in this specification is not, and should not be taken as, 

an acknowledgment or any form of suggestion that the prior art forms part of the 

common general knowledge in Singapore. 

  

 20 
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Claims 

 

1. A deployable mast structure comprising: 

a body configured to adopt a tubular shape when the mast structure is in a 

deployed configuration; and 5 

a plurality of openings formed in a wall of the body so as to define a plurality of 

integral tape-spring hinges in the wall of the body, the plurality of openings being 

configured so as to permit the body to collapse along its longitudinal axis into a stowed 

configuration when the tape-spring hinges are buckled,  

wherein in the stowed configuration, the integral tape-spring hinges are 10 

configured to exert a force which urges the structure towards the deployed 

configuration, 

wherein the plurality of openings are configured such that the tape-spring 

hinges defined by the openings are narrower at their ends. 

 15 

2. The deployable mast structure of claim 1, wherein the plurality of openings are 

arranged into a plurality of groups spaced apart along the longitudinal axis of the body, 

such that each group of openings defines a hinge section comprising a plurality of tape-

spring hinges arranged around the longitudinal axis, adjacent hinge sections being 

connected by a section of the wall in which no tape-spring hinges are formed. 20 

 

3. The deployable mast structure of claim 2, further comprising: 

 a plurality of reinforcing members each configured to reinforce one of the 

sections of the wall in which no tape-spring hinges are formed. 

 25 

4. The deployable mast structure of claim 3, wherein the wall of the body is formed 

from a layered composite material and each of the plurality of reinforcing members 

comprises one or more additional layers of the composite material, such that the 

sections of the wall in which no tape-spring hinges are formed have a higher stiffness 

than the hinge sections. 30 

 

5. The deployable mast structure of any one of the preceding claims, wherein a 

length of each of the plurality of openings within a section of the body is selected such 

that the tape-spring hinges within said section can be folded inwardly towards a centre 

of the body when the structure is in the stowed configuration. 35 
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6. The deployable mast structure of any one of the preceding claims, wherein the 

body is tapered in width along the longitudinal axis. 

 

7. The deployable mast structure of claim 6, wherein an angle of the taper is 5 

selected to permit a section of the wall at one end of one of the tape-spring hinges to be 

stored inside a section of the wall at the opposite end of said one of the tape-spring 

hinges, when the mast structure is in the stowed configuration. 

 

8. The deployable mast structure of any one of the preceding claims, further 10 

comprising: 

 a control mechanism configured to control a speed at which the mast structure 

deploys from the stowed configuration once a restraining force is removed, the control 

mechanism being configured to exert a braking force which partly counteracts the force 

exerted by the tape-spring hinges. 15 

 

9. The deployable mast structure of claim 8, wherein the control mechanism 

comprises: 

 an eddy current damper connected to an end of the mast structure by at least 

one fibre, the eddy current damper being configured to generate a damping force that is 20 

proportional to the force exerted by the tape-spring hinges. 

 

10. The deployable mast structure of any one of the preceding claims, wherein the 

body is configured to have a circular cross-section in a plane perpendicular to the 

longitudinal axis, when in the deployed configuration. 25 

 

11. The deployable mast structure of any one of claims 1 to 9, wherein the tubular 

structure is configured such that a cross-section perpendicular to the longitudinal axis 

includes one or more straight-edge segments, and further includes a plurality of 

curved-edge segments in which the tape-spring hinges are formed. 30 

 

12. A deployable antenna assembly comprising the deployable mast structure of any 

one of the preceding claims, the antenna assembly further comprising: 

 a primary reflector, the primary reflector being disposed at one end of the 

deployable mast structure; and 35 
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 a secondary reflector, the secondary reflector being disposed at an opposite end 

of the deployable mast structure to the primary reflector. 

 

13. A deployable telescope assembly comprising the deployable mast structure of 

any one of claims 1 to 11, the telescope assembly further comprising: 5 

 a sensor disposed at one end of the deployable mast structure; and 

 one or more optical elements disposed along the deployable mast structure. 

 

14. A separation mechanism for detaching a first body from a second body, the 

separation mechanism comprising the deployable mast structure of any one of claims 1 10 

to 11, wherein the deployable mast structure is configured to urge the first body away 

from the second body upon the release of a restraining force holding the structure in 

the stowed configuration.  

 

15. A system comprising: 15 

the deployable mast structure of any one of claims 1 to 11; and  

a hold down and release mechanism configured to apply a restraining force to 

hold the structure in the stowed configuration. 

 

16. A method of fabricating the deployable mast structure of claim 1, the method 20 

comprising: 

forming the plurality of openings in one or more composite plies; 

laying the one or more composite plies around a curved mandrel shaped to 

define the wall of the body; 

curing the one or more composite plies to form the wall of the body; and 25 

removing the mandrel. 

 

17. The method of claim 16, further comprising: 

 laying one or more additional plies around the mandrel at intervals along the 

longitudinal axis of the body, so as to form reinforcing members configured to reinforce 30 

a section of the wall in which no tape-spring hinges are formed. 

 




