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DEPLOYABLE STRUCTURE 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

This application claims the benefit of U.S. Provisional 
Patent Application Ser. No. 61/922,539, filed Dec. 31, 2013, 
the entire disclosure of which is hereby incorporated herein 
by reference. 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

This invention was made with Government support under 
agreement number HR 0011-10-C-0157 awarded by 
DARPA. The Government has certain rights in the inven 
tion. 

FIELD 

Methods and systems related to a space-based deployable 
structure are provided. 

BACKGROUND 

It is often desirable to deploy relatively large structures in 
space. For example, telescopes, antennas, and other instru 
ments can benefit from including large optical elements. 
However, such structures must fit within the relatively 
restricted cargo volume of a launch vehicle. 

In order to provide relatively large elements as part of 
space-based instruments, techniques and structures have 
been developed that allow such elements to be carried in the 
launch vehicle in a folded or otherwise compact form. The 
element is then unfolded or otherwise deployed after that 
element has been removed from the launch vehicle. With 
respect to Such techniques and structures, it is important to 
provide an element that can be deployed reliably, and with 
high precision. 

Deployable structures, such as the primary element of 
telescopes, have been developed that unfold like a Chinese 
fan. Other systems have been proposed that unfold linearly. 
Still other proposed designs utilize an origami or umbrella 
type structure. However, such designs can Suffer from rela 
tively imprecise forms and insufficient stability in a 
deployed state, and insufficient reliability with respect to 
Successful deployment of the structure. 

SUMMARY 

In accordance with at least some embodiments, a deploy 
able structure has a folded configuration that is relatively 
compact, for transport to a deployment location. For 
example, in the folded configuration, the deployable struc 
ture can be dimensioned to fit within a standard evolved 
expendable launch vehicle (EELV) fairing. In a deployed 
configuration, the deployable structure may comprise an 
annular structure. In at least some embodiments, the deploy 
able structure is the primary element of a space-based 
telescope. More particularly, the deployable structure may 
provide a diffractive optical element. In other embodiments, 
the deployable structure may provide a refractive or reflec 
tive optical element. In accordance with still other embodi 
ments, the deployable structure discussed herein can be 
utilized to provide a relatively compact structure that can be 
deployed into a relatively large planar structure with high 
reliability. 
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2 
The deployable structure includes a number of rigid panel 

elements or petals. In accordance with embodiments of the 
present disclosure, any even number of rigid panel elements 
can be provided. Each of the rigid panel elements is joined 
to two adjacent rigid panel elements. In particular, at least 
one hinge interconnects an adjacent pair of panel elements 
to one another. The hinges allow adjacent panel elements to 
fold relative to one another in alternating directions to form 
folded pairs of panel elements when the deployable structure 
is in the folded configuration. 

In the folded configuration, a first hinge interconnecting a 
first panel element to a second panel element adjacent the 
first panel element on a first side of the first panel element 
allows the second panel element to fold in a first direction 
relative to a plane of the first panel element. A second hinge 
interconnecting the first panel element to a third panel 
element adjacent the first panel element on a second side of 
the first panel element allows the third panel element to fold 
in a second direction relative to the plane of the first panel 
element. In accordance with embodiments of the present 
disclosure, there are at least three folded pairs of panel 
elements when the deployable structure is in the folded 
configuration. Accordingly, the deployable structure 
includes at least six panel elements. In accordance with at 
least some embodiments of the present disclosure, the num 
ber of panel elements is an even number of six or greater. In 
accordance with further embodiments, the number of pairs 
of panel elements is evenly divisible by three. 
The hinges allow the panel elements to transition from the 

Stowed configuration, in which pairs of panel elements are 
folded against one another, to the deployed configuration. 
Biasing members can be incorporated into the hinges and/or 
can be separately provided to transition the deployable 
structure to the deployed configuration when the deployable 
structure is released from the folded configuration. In the 
deployed configuration, the deployable structure may have 
an annular form. In addition, locating assemblies maintain 
the relative position of panel elements when the deployable 
structure is in the deployed configuration. 

In plan view the shape of the individual panel elements 
can be trapezoidal or approximately trapezoidal. Accord 
ingly, each panel element can have a relatively short side 
that faces a center point of the annular deployed structure 
and a relatively long side opposite the short side that defines 
a portion of the outer circumference of the annular deployed 
structure. The sides of each panel element are not parallel to 
another, and each side is joined by a hinge to a side of an 
adjacent panel element. 

Each of the panel elements can include a perimeter frame 
with first and second side members, an inner end member, 
and an outer end member. The perimeter frame can function 
to Support one or more optical elements, directly or in 
connection with a sled assembly or other Support structure. 

Additional features and advantages of embodiments of the 
present disclosure will become more readily apparent from 
the following description, particularly when taken together 
with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1A depicts a deployable structure in accordance with 
embodiments of the present disclosure in a perspective view 
in a stowed configuration; 

FIG. 1B depicts the deployable structure of FIG. 1A in a 
perspective view in a deployed configuration; 

FIG. 2A depicts the deployable structure of FIG. 1A in 
plan view in the Stowed configuration; 
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FIG. 2B depicts the deployable structure of FIG. 1A in 
plan view in the deployed configuration; 

FIGS. 3A-3E depict a deployment sequence of the 
deployable structure of FIG. 1A: 

FIG. 4 depicts a pair of panel elements in accordance with 
embodiments of the present disclosure; 

FIG. 5 depicts a backing assembly of a panel element in 
accordance with embodiments of the present disclosure; 

FIG. 6 depicts a sled assembly of a panel element in 
accordance with embodiments of the present disclosure; 

FIG. 7 depicts a deployment hinge in accordance with 
embodiments of the present disclosure; 

FIG. 8 depicts a locating interface in accordance with 
embodiments of the present disclosure in a closed configu 
ration; 

FIGS. 9A and 9B depict locating interfaces in accordance 
with embodiments of the present disclosure in an open 
configuration; and 

FIG. 10 is a flowchart depicting aspects of a method for 
providing a deployable structure in accordance with embodi 
ments of the present disclosure. 

DETAILED DESCRIPTION 

FIGS. 1A and 1B depict a deployable structure 104 in 
accordance with embodiments of the present disclosure in a 
perspective view. Specifically, FIG. 1A depicts the deploy 
able structure 104 in a folded or stowed configuration (also 
referred to herein as folded or stowed structure 106), and 
FIG. 1B shows the deployable structure 104 in a deployed 
configuration (also referred to herein as deployed structure 
107). The deployable structure 104 of FIGS. 1A and 1B is 
shown in plan view in FIG. 2A in the stowed configuration 
(i.e., the folded or stowed structure 106 is shown in plan 
view), and in FIG. 2B in the deployed configuration (i.e. the 
deployed structure 107 is shown in plan view). The deploy 
able structure 104 includes an even number of petals or 
panel elements 108. The panel elements 108 are joined to 
adjacent panel elements 108 by hinges 112, such that the 
panel elements 108 fold relative to one another in alternating 
directions to form folded pairs 116 of panel elements 108 
when the deployable structure 104 is in the folded configu 
ration. More particularly, in the Stowed configuration, a first 
surface 120 of each panel element 108 faces a first surface 
120 of a paired panel element 108, and a second surface 124 
of each panel element 108 faces a second surface 124 of an 
adjacent panel element 108. In accordance with embodi 
ments of the present disclosure, the number of folded pairs 
116 is equal to three or more. In accordance with further 
embodiments, the number of folded pairs 116 is equal to 3N. 
where N is any integer number greater than or equal to one. 

The folded structure 106 occupies a volume that generally 
has the form of a truncated cone. Moreover, in the stowed 
configuration, the deployable structure 104 features pairs 
116 of panel elements 108 that lie in parallel or nearly 
parallel (i.e., at an angle of less than 10° with respect to one 
another). In addition, the folded pairs 116 of panel elements 
108 can be arranged such that they are symmetric about 
radius lines that are evenly spaced about a center point of the 
folded structure 106. As discussed in greater detail else 
where herein, the deployable structure 104 can include 
biasing elements that provide the energy necessary to reli 
ably move the deployable structure 104 from the stowed 
configuration to the deployed configuration. Accordingly, in 
order to maintain the deployable structure 104 in the stowed 
configuration, retention straps or bands 118 (see FIG. 1A) 
can be provided that connect the outer sides or edges of 
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4 
adjacent folded pairs 116 of panel elements 108 together, 
and/or continuous bands that extend around the outer edges 
of the folded pairs 116 of panel elements 108. 
The deployed structure 107 can have a generally annular 

form in plan view. Accordingly, the sides of all the panel 
elements 108 and the hinges 112 generally lie along radii of 
the deployed structure 107. In addition, the deployable 
structure 104 is relatively planar in the deployed configu 
ration, at least as compared to the Stowed configuration. In 
accordance with still other embodiments, the deployed 
structure 107 may approximate a concave surface when 
viewed from a first side, and may approximate a convex 
surface when viewed from a second side opposite the first 
side. 

FIGS. 3A-3E depict a deployment sequence of the 
deployable structure 104 in a series of perspective views. In 
a first step (Step A), shown in FIG. 3A, the deployable 
structure 104 is shown as a folded structure 106, completely 
folded. While in the stowed configuration, one or more 
retention straps or bands 118 can maintain the deployable 
structure 104 in the stowed configuration. At the moment of 
deployment, the retention straps or bands 118 can be 
released, to initiate the deployment sequence. In steps B, C, 
and D (FIGS. 3B, 3C and 3D), the deployable structure 104 
is shown 25%, 50%, and 75% deployed respectively. 
Finally, in step E (FIG. 3E), the deployable structure 104 is 
shown as a deployed structure 107, fully deployed. As can 
be appreciated from the present disclosure, folded pairs 116 
of panel elements comprise two panel elements 108 that, in 
the folded configuration, are folded closely against (e.g. 
parallel or almost parallel) one another. Adjacent folded 
pairs 116 are separated from one another by an angle that is 
approximately equal to 360 degrees divided by the number 
of folded pairs 116 included in the deployable structure 104. 
In the fully deployed configuration, the angle between panel 
elements 108 that form a folded pair 116 when in the folded 
configuration can be the same or close to (e.g. within 10 
degrees of) adjacent panel elements belonging to other 
folded pairs 116. 

FIG. 4 depicts a pair of panel elements 108 in accordance 
with embodiments of the present disclosure. The panel 
elements 108 are joined to one another by hinges 112. The 
panel elements 108 include a back assembly or perimeter 
frame 404. In the illustrated embodiment, the perimeter 
frame 404 includes first 408 and second 412 side members 
or edges, an inner end member or edge 416, and an outer end 
member or edge 420 (see also FIG. 5). In accordance with 
at least some embodiments, the first 408 and second 412 side 
members in each panel element 108 are of equal length. The 
inner end member 416 is shorter than the outer end member 
420. In the illustrated embodiment, the inner end member 
416 and outer end member 420 are depicted as being linear 
elements that approximate a circular inner aperture and a 
circular outer diameter of the deployed structure 107. How 
ever, the inner end member 416 can be curved, so as to 
comprise an arc of a circular inner aperture of the annular 
deployed structure 107, and/or the outer end member 420 
can be curved to comprise an arc of a circular outer diameter 
of the annular deployed structure 107. 

In addition, the panel elements 108 can include a sled 
assembly 424 that is supported by the perimeter frame 404 
(see also FIG. 6). The sled assembly 424 includes first 428 
and second 432 apertures for receiving first 436 and second 
440 optical elements respectively. The optical elements 436, 
440 may, for example, comprise transmissive, diffractive 
optical elements. As further examples, the optical elements 
436, 440 may comprise refractive optical elements, reflec 



US 9,709,793 B1 
5 

tive optical elements, Solar panels, sail panels, an active 
radio frequency antenna or antennas, a passive radio fre 
quency antenna or antennas, or the like. In addition, 
although illustrated as circular elements, the optical ele 
ments 436, 440 may comprise trapezoidal elements, or any 5 
other shape. In addition, although two optical elements 436, 
440 are shown, a panel element 108 can include any number 
of Such elements. 

FIG. 7 illustrates an example hinge 112 in accordance 
with embodiments of the present disclosure. Adjacent panel 
elements 108 are connected by one or more hinges 112, 
which allows the deployable structure 104 to transition from 
a folded configuration to a deployed configuration. In addi 
tion, Some or all of the hinges 112 can incorporate or be 
associated with a spring or other biasing member 704 that is 
operative to bias the deployable structure 104 to the 
deployed configuration. Accordingly, the deployable struc 
ture 104 can be “self-powered with respect to deployment 
of the structure 104. In accordance with still further embodi 
ments of the present disclosure, the hinges 112 can incor 
porate a damper mechanism 708 to control the rate at which 
the deployable structure 104 transitions from the folded 
configuration to the deployed configuration. Accordingly, 
when the deployable structure 104 has reached a deployment 
location, that structure can automatically place itself in the 
deployed configuration upon separation from the launch 
vehicle. Although a hinge 112 in the form of a pivoting 
mechanism is shown in FIG. 7, other embodiments of the 
present disclosure can incorporate other types of hinges. For 
example, a hinge 112 may be a flexure type hinge. As a 
further example, a hinge 112 may be a flexure type hinge that 
uses a portion of a flexible membrane provided as part of one 
or more panel elements 108 as the flexure of a flexure type 
hinge. In accordance with further embodiments, a hinge 112 
in the form of a flexure type hinge can also provide a biasing 
force. A separate biasing member 704 can therefore be 
replaced or augmented by a flexure that operates as both a 
hinge 112 and a biasing member 704. In accordance with 
still other embodiments, hinges 112 of different types can be 
included in the deployable structure 104. 
A locating interface assembly 804 is depicted in FIG. 8. 

In general, each panel element 108 includes a plurality of 
locating interface members or assemblies 804. The locating 
interface assemblies 804 maintain the relative positions of 
the panel elements 108 of the deployable structure 104 in the 45 
deployed configuration, after the deployment sequence has 
been completed. More particularly, one or more locating 
interface assemblies 804 of any one panel element 108 
cooperates with one or more locating interface assemblies of 
adjacent panel elements 108 to maintain a desired relative 50 
positioning of the panel elements 108 in the deployed 
structure 107. Three or more locating interface assemblies 
804 can be provided between adjacent panel elements 108. 
In accordance with embodiments of the present disclosure, 
a locating interface assembly 804 can include at least one of 55 
a protruding element 808 and a receiving element 812. In 
general, a protruding element 808 of a locating interface 
assembly 804 associated with a panel element 108 is 
received by a receiving element 812 of a locating interface 
804 assembly of an adjacent panel element 108 when the 60 
deployable structure 104 is in the deployed configuration. As 
examples, a protruding element 808 may be in the form of 
a hemisphere, and the receiving element 812 can be in the 
form of a cone or a groove (e.g., a V-groove). In accordance 
with further embodiments, between any two adjacent panel 
elements 108, at least a first one of the locating interface 
assemblies 804 features a hemispherical protruding element 
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808 in combination with a conical receiving element 812, 
and at least a second one of the locating interface assemblies 
804 features a hemispherical protruding element 808 in 
combination with a grooved receiving element 812. In 
accordance with still further embodiments, between any two 
adjacent panel elements 108, one locating interface assem 
bly 804 features a hemispherical protruding element 808 in 
combination with a conical receiving element 812, and two 
or more locating interface assemblies 804 feature hemi 
spherical protruding elements 808 in combination with 
grooved receiving elements 812. 

FIGS. 9A and 9B depict elements 808, 812 of locating 
interfaces 804, and exemplary locations of those portions 
along a side 408 (or 412) of a panel element 108. In 
particular, the elements 808, 812 of the locating interfaces 
804 can be at or towards the ends 416, 420 of the panel 
element 108. Moreover, the elements 808, 812 can be 
formed in the perimeter frame 404 itself, or as part of a plate 
or other assembly attached to the perimeter frame 404. In 
FIG. 9A, a hemispherical protruding element 808 and a 
conical receiving element 812 are illustrated. In FIG.9B, a 
hemispherical protruding element 808 and a grooved receiv 
ing element 812 are illustrated. As can be appreciated by one 
of skill in the art after consideration of the present disclo 
sure, the protruding elements 808 shown in FIGS. 9A and 9B 
would be received by a receiving element 812 formed on or 
connected to an adjacent panel element 108, while the 
receiving elements 812 would receive a protruding element 
808 formed on or connected to the adjacent panel element 
when the deployable structure 104 is in the deployed con 
figuration. 

In accordance with embodiments of the present disclo 
sure, the deployable structure 104 may be biased towards the 
deployed configuration by a spring or other biasing member 
704. Accordingly, the deployable structure 104 may be 
configured to automatically transition itself to the deployed 
configuration when the deployable structure 104 is released 
from a launch vehicle or launch vehicle component. The 
energy required to transition deployable structure 104 to the 
deployed configuration can be provided by springs or other 
biasing members 704, for example that are incorporated into 
the hinges 112. The biasing members 704 can continue to 
provide a biasing force that, in combination with the locating 
members or interfaces 804, maintains the deployable struc 
ture 104 in the deployed configuration. Moreover, the 
deployed configuration can be maintained with high preci 
sion by the biasing members 704, the hinges 112, and the 
cooperating locating members 804. Alternatively or in addi 
tion, locating members 804 can be provided that lock the 
deployable structure 104 in the deployed configuration. The 
disclosed folded configuration, with at least three folded 
pairs of panel elements 108, in combination with the biasing 
force and at least three locating members 804 between 
adjacent panel elements 108, allows the deployable structure 
104 to be deployed and maintained in the deployed con 
figuration with high reliability. 

With reference now to FIG. 10, aspects of a method for 
providing a deployable structure 104 in accordance with 
embodiments of the present disclosure are depicted. Initially, 
a plurality of panel elements 108 are provided (step 1004). 
As discussed elsewhere herein, the panel elements 108 may 
be trapezoidal, with non-parallel side members or edges. 
Next, a plurality of pairs 116 of panel elements 108 are 
formed by hinging a first side edge 408 of a first panel 
element 108 to a second side edge 412 of a second panel 
element 108 (step 1008). The hinges 112 allow the first and 
second panel elements 108 within each pair 116 to fold 



US 9,709,793 B1 
7 

relative to one another, such that a first surface 120 of each 
of the panel elements 108 within each pair 116 face one 
another. The panel elements 108 within each pair 116 can be 
biased towards the deployed position. At step 1012, adjacent 
pairs 116 of panel elements 108 are connected to one another 
by hinges 112. When this step is complete, the panel 
elements 108 will be connected in a continuous ring or 
annular structure. The hinges 112 connecting adjacent pairs 
116 of panel elements 108 to one another operate so as to 
allow a second surface 124 of a first panel element 108 of a 
first pair 116 to face a second surface 124 of a second panel 
element 108 of a second pair 116. Moreover, the panel 
elements 108 in adjacent pairs can be biased towards the 
deployed configuration by springs or other biasing members 
704 provided as part of the hinges 112, and/or as separate 
biasing members 704. 

At step 1016, pairs 116 of panel elements 108 are folded 
flat, against the biasing force, such that the first surfaces 120 
of the panel elements 108 within each pair 116 face one 
another. In accordance with at least some embodiments, the 
panel elements 104 within each pair 116 can be folded so 
that the first surfaces 120 are in parallel planes. In accor 
dance with other embodiments, the panel elements 108 may 
be folded so that the first surfaces 120 are within nearly 
parallel planes (e.g., within about 10° of one another). As 
can be appreciated by one of skill in the art after consider 
ation of the present disclosure, folding the panel elements 
108 within each pair 116 against one another will have the 
effect of drawing up the deployable structure 104, such that 
the maximum diameter of the deployable structure 104 is 
reduced as compared to the maximum diameter in the 
deployed configuration. Moreover, folding the deployable 
structure 104 will result in panel elements 108 in adjacent 
pairs 116 being folded towards one another. Thus folded, the 
deployable structure 104 is in a stowed configuration (i.e. is 
in the form of the folded structure 106). In accordance with 
embodiments of the present disclosure, the second Surfaces 
124 of adjacent panel elements 108 of adjacent pairs 116 lie 
in planes that intersect one another at a first angle, where the 
first angle is greater than Zero. In accordance with still 
further embodiments, the angle of intersection of planes 
corresponding to the second Surfaces 124 of adjacent panel 
elements 108 of adjacent pairs 116 is 10° or greater. Thus 
configured, the deployable structure 104 is secured in the 
stowed configuration by one or more bands or restraints 118 
(step 1020). 
The folded structure 106 can then be placed into the 

vehicle that will be used to transport the deployable structure 
104 to a desired location (step 1024). For example, the 
deployable structure 104 may be placed within the fairing of 
a launch or other transport vehicle. The deployable structure 
104, in the Stowed configuration, can then be transported to 
the desired location (step 1028). 

After the deployable structure 104 has been brought to the 
desired location, the deployable structure 104 can be 
removed from the vehicle (step 1032). The restraints 118 can 
then be released, allowing the biasing member 704 to place 
the deployable structure 104 in the deployed configuration 
(step 1036). In the deployed configuration, the locating 
interface assemblies 804 in cooperation with the biasing 
members 704, maintain adjacent panel elements 108 in a 
desired location relative to one another. The deployable 
structure 104 is then operational, and thus the telescope or 
other assembly or instrument of which the deployable struc 
ture 104 is a part can be operated (step 1040). 

In an exemplary embodiment, the deployable structure 
104 comprises a diffractive primary optical element of a 
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8 
space-deployed telescope. However, embodiments of the 
present disclosure are not so limited. In particular, a deploy 
able structure 104 can be used to provide a precisely 
configured, planar or nearly planar component that can be 
transported to a deployment location in a relatively compact, 
folded configuration, and that can be deployed with high 
reliability, using a self-powered mechanism. 
The foregoing discussion of the invention has been pre 

sented for purposes of illustration and description. Further, 
the description is not intended to limit the invention to the 
form disclosed herein. Consequently, variations and modi 
fications commensurate with the above teachings, within the 
skill or knowledge of the relevant art, are within the scope 
of the present invention. The embodiments described here 
inabove are further intended to explain the best mode 
presently known of practicing the invention and to enable 
others skilled in the art to utilize the invention in such or in 
other embodiments and with various modifications required 
by the particular application or use of the invention. It is 
intended that the appended claims be construed to include 
alternative embodiments to the extent permitted by the prior 
art. 
What is claimed is: 
1. A deployable structure, comprising: 
a plurality of panel elements, wherein each of the panel 

elements includes a perimeter having a first side edge 
and a second side edge, wherein the first side edge of 
a first panel element is not parallel to the second side 
edge of the first panel element, and wherein a total 
number of panel elements included in the plurality of 
panel elements is an even number, and 

a plurality of hinges, wherein at least a first hinge inter 
connects adjacent panel elements within a pair of panel 
elements of the plurality of panel elements to one 
another such that first surfaces of the panel elements 
within the pair can be folded towards one another, and 
wherein at least a second hinge interconnects adjacent 
panel elements in adjacent pairs of panel elements to 
one another such that second Surfaces of the panel 
elements in the adjacent pairs can be folded towards 
one another, and 

a plurality of biasing members, wherein the biasing mem 
bers bias the deployable structure towards a deployed 
configuration, and wherein the deployed configuration 
is planar. 

2. The deployable structure of claim 1, wherein a number 
of pairs of panel elements included in the deployable struc 
ture is equal to a multiple of three. 

3. The deployable structure of claim 1, wherein the 
biasing members are springs, and wherein at least Some of 
the hinges are pivoting mechanisms. 

4. The deployable structure of claim 1, wherein the 
deployed configuration of the deployable structure is 
approximately annular. 

5. The deployable structure of claim 1, further compris 
1ng: 

a plurality of locating interface assemblies, wherein at 
least three locating interfaces are located between adja 
cent panel elements. 

6. A deployable structure, comprising: 
a plurality of panel elements, wherein each of the panel 

elements includes a perimeter having a first side edge 
and a second side edge, wherein the first side edge of 
a first panel element is not parallel to the second side 
edge of the first panel element, and wherein a total 
number of panel elements included in the plurality of 
panel elements is an even number, and 
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a plurality of hinges, wherein at least a first hinge inter 
connects adjacent panel elements within a pair of panel 
elements of the plurality of panel elements to one 
another such that first surfaces of the panel elements 
within the pair can be folded towards one another, and 
wherein at least a second hinge interconnects adjacent 
panel elements in adjacent pairs of panel elements to 
one another such that second surfaces of the panel 
elements in the adjacent pairs can be folded towards 
one another; 

a plurality of biasing members, wherein the biasing mem 
bers bias the deployable structure towards a deployed 
configuration; and 

a plurality of locating interface assemblies, wherein at 
least three locating interfaces are located between adja 
cent panel elements, each locating interface including 
at least one of: 
a protruding member; and 
a receiving member. 

7. The deployable structure of claim 6, wherein a pro 
truding member of a first locating interface assembly asso 
ciated with a first panel element and a receiving member of 
a second locating interface assembly associated with a 
second panel element are in contact with one another when 
the deployable structure is in the deployed configuration. 

8. A deployable structure, comprising: 
a plurality of panel elements, wherein each of the panel 

elements includes a perimeter having a first side edge 
and a second side edge, wherein the first side edge of 
a first panel element is not parallel to the second side 
edge of the first panel element, and wherein a total 
number of panel elements included in the plurality of 
panel elements is an even number, and 

a plurality of hinges, wherein at least a first hinge inter 
connects adjacent panel elements within a pair of panel 
elements of the plurality of panel elements to one 
another such that first surfaces of the panel elements 
within the pair can be folded towards one another, 
wherein at least a second hinge interconnects adjacent 
panel elements in adjacent pairs of panel elements to 
one another such that second surfaces of the panel 
elements in the adjacent pairs can be folded towards 
one another, wherein each of the panel elements 
includes at least one optical element, and wherein the 
at least one optical element is a transmissive diffractive 
optical element. 

9. The deployable structure of claim 8, wherein the 
deployable structure is a primary optical element of a 
space-deployed telescope. 

10. A deployable structure, comprising: 
a plurality of panel elements, wherein each panel element 

in the plurality of panel elements includes first and 
Second side edges, an inner edge, an outer edge, and 
first and second surfaces, wherein each of the panel 
elements is planar, and wherein the plurality of panel 
elements includes an even number of panel elements; 

a plurality of hinges, wherein the first side edge of each 
panel element is interconnected by at least one of the 
hinges to the second side edge of an adjacent panel 
element, wherein for each of the panel elements the at 
least one hinge on the first side edge allows the adjacent 
panel element to pivot towards first surface of the panel 
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element, and wherein for each of the panel elements the 
at least one hinge on the second side edge allows the 
other adjacent panel element to pivot towards the 
second surface of the panel element. 

11. The deployable structure of claim 10, wherein a 
deployed configuration of the deployable structure is 
approximately annular. 

12. The deployable structure of claim 10, wherein the 
deployable structure is movable from a stowed configuration 
to a deployed configuration. 

13. The deployable structure of claim 12, further com 
prising: 

a plurality of biasing members, wherein the deployable 
structure is biased towards the deployed configuration 
by the biasing members. 

14. The deployable structure of claim 13, wherein the 
deployable structure has a form of a truncated cone in the 
Stowed configuration, wherein the deployable structure has 
an annular form in the deployed configuration, and wherein 
each of the hinges is located along a radius of the truncated 
cone with the deployable structure in the stowed configu 
ration and along a radius of the annular form in the deployed 
configuration. 

15. A method for providing a deployable structure, com 
prising: 

joining side edges of a plurality of panel elements to one 
another by hinges, wherein each panel element includes 
a first side edge, a second side edge, an inner edge, and 
an outer edge, wherein the first side edge of each panel 
element is interconnected to the second side edge of an 
adjacent panel element by at least one of the hinges: 

biasing the panel elements towards a deployed configu 
ration in which the deployable structure has an annular 
form, and in which the hinges lie along radii of the 
deployable structure in the deployed configuration, 
wherein the inner side edges of each of the panel 
elements define an aperture of the annular form, and 
wherein the outer side edges of each of the panel 
elements forms an outer perimeter of the annular form. 

16. The method of claim 15, further comprising: 
folding the panel elements in pairs, such that a first 

Surface of each panel element faces a first surface of a 
paired panel element, and such that a second surface of 
each panel element faces a second surface of a panel 
element in an adjacent pair of panel elements, whereby 
the deployable structure is placed in a stowed configu 
ration; 

securing the deployable structure in the stowed configu 
ration. 

17. The method of claim 16, further comprising: 
transporting the deployable structure to a deployment 

location while the deployable structure is in the stowed 
configuration. 

18. The method of claim 17, further comprising: 
releasing the deployable structure from the stowed con 

figuration, wherein the panel elements are allowed to 
move into the deployed configuration. 

19. The method of claim 16, wherein in the stored 
configuration the deployable structure has a form of a 
truncated cone. 


